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R645-301-1OO GENERAL CONTENTS
R645-301-ll2 Identification oflnterests

112.100 Statement of corporation
C.W. Mining Company is a corporation, incorporated in the state of Utah. C.W.

Mining Company is the payer of the abandoned mine reclamation fee. Federal
Identifi cation Number: 87 -0399230.

112.200-230 Names, addresses, and telephone numbers of the applicant, and the
applicant's resident agent who will accept service of process.

Applicant: C.W. Mining Company
53 W Angelo Ave
salt Lake city, uT 84115
(80r) 486-s047

Resident Agent Charles Reynolds
P.O. Box 1245
Huntington, UT 84528
(43s) 687-24s0

112.300 For Applicants other than single proprietorships:

112.310 Name and address of each officer, partner, principal, principal
shareholder, and director or other person performing a function similar to
a director

C.O.P Coal Development Company is the fee area and leaseholder of lands within
the permit area. C.O.P. Coal Development Company has subleased all fee and federal
coal rights to C.W. Mining Company for inclusion in the Bear Canyon LMU.

Corporate Offrce: C.O.P. Coal Development Co.
3212 South State Street
Salt Lake Ciry, Utah 84115

Name Title Address

J. O. Kingston President 53 West Angelo Ave, S.L.C., Ut. 84115

J.D. Kingston Jr. Vice President 53 West Angelo Ave, S.L.C., Ut. 84115

Luanna Kingston Sec./Treas. 53 West Angelo Ave, S.L.C., Ut. 84115

112.320 Not Applicable

B.C. l - l 8/16/04



Name Title Address Stan Date

B. W. Stoddard President P.O. Box 300, Huntington, Ut 84528 0t/01/76

C. W. Reynolds Vice Pres. P.O. Box 1245, Huntington, UT 84528 07/0U04

D. J. Sanders Sec./Treas. 53 West Angelo Ave., S.L.C., Ut 84115 06/17t93

C. W. Reynolds Res. Agent P.O. Box 1245, Huntington, UT 84528 07/0U04

112.330 The title of the person's position, date position was assumed, and when
submitted under R645-300-147.

Table 1-l Officers Authorized to Act on Behalf of C. W. Mining Company

112.340 All names under which the applicant operates or previously operated a coal
mine and reclamation operation in the United States within the 5 years
preceding the date of application.

C.W. Mining is doing business as (DBA) Co-Op Mining Company

112.350 Not Applicable

112.400 Pending, current, and previous coal mining and reclamation operation
permit applications.

Cl0l5l02l Utah Division of Oil Gas and Mining
Cl0l5/025 Utah Division of Oil Gas and Minine

ll2.4l0 Federal or State permit numbers and MSHA numbers, the date of issuance,
and the regulatory authority.

See Table I -2 on the following page.

112.420 Not Applicable

B.C. t-2 8/r6/04



Agencv and Address Permit/License Reference I D # Approval Date
Utah State Division of Oil.
Gas & Mining
1594 West Temple
Suite l2l0
Salt Lake City, Utah
84108-1203

Surface Mining Control and
Reclamation Permit

Reclamation Permits ACTtOtS/021

ACT/015/025

tu02t89

rU04t85

U.S. Environmental
Protection Agency
999 l8'n street, Suite 500
Denver, Colorado
80202-2405

Prevention of Significant
Deterioration Permit (PSD)

Spill Prevention Control &
Countermeasure Plan

Clean Air Act
Amendments of 1977

Federal Water Pollution
Conhol Act

Potential emissions
less than 100 tons per
year. PSD not
required

state of utah
Division of Water Quality
288 North 1460 West
P.O. Box 144870
Salt Lake City, Utah
841t4-4870

Utah Pollutant Discharge
Elimination System, Utah
General Permit for Coal
Mining

Construction Permits for
Sediment Ponds.

Utah Water Pollution
Control Act

r.rTH040006 0st04/89

tUt9t85
0U20t93

Utah Division of
Water Rights
1636 West North Temple
Salt Lake City, Utah
74r16-0690

Stream Alteration Permits

Water Rights Appropriation of
Record of Diversion

Dam Design Review

Section 73-3-29UCA

Section 73-5-12UCA

92-93-02SA
00-93-0lsA
01-93-07SA

93-36s7
93-1067

92-93-l6MD

09/02/92
04/10/02
08/28/02

07/02/92
07/25186

04/13/92
Industrial Commission
of Utah
160 East 300 South
SLC. Utah 84151

General Safety Notice of
Intent to Mine Coal

Orders Utah Coal
Mines

State of Utah
Division of Air Quality
150 North 1950 West
SLC. Utah 84114-4820

Air Quality Approval Order Utah Air Conservation
Regulation

DAQE-l4s-02 02t22t02

U.S. Department of Labor
Mine Safety & Health
P.O. Box 25367, D.F.C.
Denver. Co 80225-0367

Mine Permit Mine Safety and Health
Act

42-00081-0
42-01697
42-0209s
42-02263
42-0233s

12/22/78
09/27/80
03t09/94
t2/14t99
03t08t02

U.S. Department of Interior,
Bureau ofLand
Management, Moab Dist.
P.O. Box 970
Moab. Utah 84532

Resource Recovery and
Protection Plan

Logical Mining Unit

43 CFR 3482 uT-070

UTU-73342

12t20/01

04t20t90

Emery County Zoning
Commission
P.O. Box 297
Castle Dale. Utah 84513

Zoning Approval 04/07/80
06120t0r

Table Permits and Licenses

6/0U02



112.500 & 112.600 Surface ownership, subsurface ownership and description of
permit area.

Plate l-l shows the PermitArea, Plate 1-2 shows Surface Ownership, Plate l-3

shows Sub-Surface Ownership. The initials COP on the plates stand for C.O.P. Coal

Development Company. Table 1-3 lists the owners of the surface and mineral property

rights within the permit area.

Table l-3 Properfy Ownership

Surface

A

B

C

D

E

I

2

I

a
J

2

Minerals

I

a
J

J

J

I

l . C.O.P. Coal Development Co.
3212 South State Street
Salt Lake Ciry, Utah 84115

U.S. Forest Service
599 W. Price River Drive
Price, Utah 84501

Bureau of Land Management
125 South 600 West
Price, Utah 84501

See Plate l-2 for location of areas A. B. C. D. and E.

Coal

I

a
J

a
J

J

I

Grazinq

I

2

I

J

2

Oil & Gas

I

J

J

a
J

I

2.

J .

B.C. t-4 6/0U02



Plate l-l shows the PermitArea, Plate l-2 shows Surface Ownership, Plate l-3

shows Sub-Surface Ownership. The initials COP on the plates stand for C.O.P. Coal

Development Company. Table l-3 lists the owners of the surface and mineral property

rights within the permit area.

Federal lease U-024316, U-02431 8, U-020668, U-38727, U-46484, U-61 048, and

U-61049 are held by C.O.P. Coal Development Co. Fee Surface Area and Fee and

Federal Coal Rights are leased by Co-Op Mining Company from C.O.P. Coal

Development Co. (See letter from C.O.P. Coal Development Company, Appendix 2-A).

A total  of  10"991.83 acre's are included inthe permit  area. 
' fh is 

incluldes 6.615.43

acres clf f 'ecleralcoal and 4.376.40 acres of private coal owned by C. O. P. Development,

Following is a description of the Permit Area.

B.C. t-5 0t/0U2007



A. T165, R7E SLBM

1 - I 6 5  R 8 F ]  S I , R M

Sec.
Sec.
Sec.
Sec.

Permit Area

14 sl/2
23 El/2,Ev2 Wt/2
24 Wt/2, Wvz Et/z
25 NWI/4 NW1/4, El/2 NWl/4, SWt/4 SW1/4,

Et/zSWr/4
Sec. 26NEl/4 NEI/4, NWl/4 NEI/4, N1/2 SWI/4

NEI/4 and the access/haul road and topsoil
storage area as shown on Plate 2-1.

Serc  7  NF l l i 4  NF l l / 4

Sec .  e  NWI /4 .  W l4  B l
Sec.  l6  Al l
Sec .  l 7  A I I
S-ee---21-El-2NlM-U4"-N E U4-Nl/2 *SLl4-

Sec. t t,ots t and Z
Sec .  l 0N l / 2 .N1 /2S l /W4
Sec .  l l  A l l
Sec.  12 Al l
Sec.  l3  Wl /4 Al l
Sec. 14 NEI/4Jli2 N_ulll4
Sec. 24
Sec. 25 E:.112
Sec .  t 8  SWl l a .  SWIA
Sec. 19 Sl/2 NWI/4, SW1/4, SWl/4 SEI/4-N1/L

SE]AS]ILNETA
-Sca.--20 illLNUlU{-L-U2 S-}'V-L/{
Ses---30.-\U-l/2. wI/2 NIrI/4. Nw

Sec. 25 SWI/4 NW1/4, NWI/4 SWI/4
S c ' c .  6  l o t s  l l - 1 4  F l l / ?  S W l l 4  W  l / ?  S F . l  1 4  S F . 1 l 4

B. T165. R7E SLBM

TI65, R8E SLBM

C. TI65, R7E SLBM
T ' I65  R8F ]  S I ,RM

D.

L

SEl /4
Sec. 7 all exccplNElANE-lll
Sec. 8 SWli4-S_Wll4
Sec .  l 8  N  l 2 .  S f r l i

T165, R8E SLBM
Sec. 31 NEI/4 NWI/4. NWI/4 NEI/4

't'6S. 
R8E SLIfM Sec.

Sec .  20N l / 2NWl /4 .NE l i 4 .NE l i 4
2l  wl /2  Nwt /4.  Nl /2  swv2.sEU4 swl /4 .  s l /2
S_\MI4

Note: Letter corresponds with ownership shown in Table

r-6B.C. 0U0U2007



112,700 Mine associated structures MSHA numbers

Structure
Bear Canyon #l Mine
Bear Canyon #2 Mine
Bear Canyon #3 Mine
Bear Canyon #4 Mine

MSHA ID No.
MSHA # 42-0t697
MSHA # 42-02095
MSHA # 42-02263
MSHA # 42-02335

112.800 Interest in Lands, options, or bids for lands continguous to the permit area.

There are no current interests, options or pending bids for lands contiguous to

the permit area.

112.900 Not Applicable

R645-301-113 Violation Information

113.100 A statement as to whether the applicant has:

113.110 Had a federal or state coal mining permit revoked

C. W. Mining Co. has had no federal or state mining and reclamations permits revoked.

ll3.l20 Forfeited a performance bond or security deposit

C. W. Mining Co. has never forfeited a performance bond.

B.C. t-7 0t/0U2007



113.200-240 NotApplicable

113.300-350 For any violation include the date of issuance and identify of the
issuing regulatory authority. A brief description of the violation
alleged in the notice. The date and location of any judicial proceeding
initiated concerning the violation. The current status of the
proceedings and of the violation notice. The actions taken by any
person identified to abate the violation.

Violation information for C. W. Mining Company is given in Appendix l-A

R645-301-lL4 Right of Entry Information

114.100-300 A description of the documents upon which the legal right to enter
and begin coal mining and reclamation is based.

The applicant's right to enter the lands and to conduct operations in the permit

area is based on the documents listed below. (See Appendix 1-B)

l. Title or Title Insurance Policy
2. Deed or Trust Deed
3. Utah Business License
4. County Business License
5. Tax Commission License
6. Coal Leases
7. Etc.

A statement conceming the lease between C.O.P. and Co-Op to mine coal is

found in Appendix l-8.

@

B.C. l - 8 0r/0U2007



R645-301-115 Status of Unsuitabitifv Claims

115.100 Information as to whether the permit area is within an area designated as
unsuitable for coal mining and reclamation operations.

No portion of the area to be permitted is within an area designated as unsuitable

for mining under the provision of 30 CFR 764 and 765. To the best of the applicant's

knowledge, no portion of the area to be permitted is under study of designation as

unsuitable for mining in an administrative preceding under 30 CFR 764 and765.

In preparing this application, Co-Op has conducted the most comprehensive study

known to date of the suitability of the permit area. That study makes up the chapters that

follow in this report.

State and Federal regulations allow an area to be unsuitable for the mining of coal if:

1. Reclamation is not economically or technologically feasible.

Reclamation at the Bear Canyon Mine is economically and technologically

feasible. Reclamation plans are detailed in R645-301-240.

2. Coal mining is incompatible with state and local land use.

Coal mining is compatible with

R645-301-41 I describes land use

present and future land use of the permit area.

in detail.

B.C. I-9 6/01/02



3. Mining would affect fragile or historical lands and significantly damage

historical, cultural, scientific, or aesthetic values of natural systems.

The permit area is neither historically significant nor fragile. There is only one

archaeological site in the permit area, which will not be affected by mining and

reclamation activities. (see R645-301-411.143.) Damage to natural systems will

be minimal and will be mitigated (R645-301-535), and R645-301-731). The area

contains no endangered animal or plant species (R645-301-322).

4. Mining would effect renewable-resource lands and result in substantial losses of

food, fiber, or water supply.

The permit area contains no prime farmland (R645-301-221) and limited

merchantable timber (R645-301-411.120). The mine will have only minor

impact, some of it beneficial, on water resources (R645-301 -73 1 .l 00).

5. Mining would affect nafral-hazard lands and thereby endanger life and property.

The permit lands are not natural-hazard lands.

In addition, the permit area includes no cemeteries, no national trails, no wild and

scenic rivers, no wilderness study areas, and no significant harvestable forest

cover.

B.C. l - 10 6/0v02



115.200 Claim of exemption as described in R645-301-333

No exemption claimed

115.300 Information regarding ownen$ of nearby buildings

Waiver letters from the occupants of dwellings located within 300 feet of the

coal mining operations are found in Appendix l-F. The dwelling nearest to the

underground mine workings is the hunting cabin. Pictures were taken in2004 for the pre-

blast survev and are stored at the mine site.

R645-301-116 Permit Term

116.100 Starting and termination dates and the anticipated number of acres to be
affected during each phase of mining over the life of the mine.

The mine started construction in 1981 and was in production by late fall of 1981.

Termination dates anticipated for each phase of mining are nebulous at this time

although a detailed estimate of production and reserves are included in the Geology

Section and a projection of 33 13 years appears realistic (from {99 ?--0_0J). The final

termination date for the mining operation is expected to be 20*2 2013.

The actual surface a$eage disturbed by the mine operation is identified in Table

1-4= and R645-301-222.300, and R645-301-240. Plate 1-1 shows the permit area and

Plates 5-2 show the surface facilities and disturbed area.

B.C. 1 -11 0t/0U2007



Table 1-4 Surface Disturbance Summarv

DESCRIPTION Total acres Pre-1977 acres New acres

Ball Park Toosoil Pile r.27 -0- 1.27

Lower Haul Road 1.60 l .60 -0-

Sed Pond B & Scale Office Pad 2.60 1.23 | .37

Sed Pond A 0.75 -0- 0.75

Main Pad Area t2 .32 8.89 3.43

Portal Access Road 3.25 0.02 3.23

Blind Canvon Seam Portal Area l .8  r 0.51 1.30

Upper Storaee Pad 0.87 -0- 0.87

Shower House Pad 1.83 0 1.83

Tank Seam Access Road 2.91 -0- 2.91

Tank Seam Portal Pad 0.66 -0- 0.66

No. 3 Mine Access Road 3.26 -0- 3.26

Conveyor belt Access/Topsoil Stockpile 1 .50 -0- 1 .50

Upper Conveyor belt Access Road No. 2 0.96 -0- .96

WHR Blind Canvon Seam Portal Area l .s8 -0- 1 . 5 8

No.4 Mine Access Road 2.74 -0- 2.74

WHR Tank Seam Portal Pad Area 0.5s -0- 0.5s

TOTAL 40.46 12.25 28.21

116.200 No Response is needed

t-12 6/0U02



R645-301-ll7 Insurance, Proof of Publication and Facilities
or Structures Used in Common

117.100 Proof of liability insurance.

Co-Op carries public liability and property damage insurance in due force. In

response to OSM's completeness statement, this policy has been increased to comply with

the requirements of 30 CFR 806.14 and R645-301-117. The policy bears a rider

requiring the insurer to notifu OSM and DOGM if the policy is canceled. A copy of the

certificate of insurance and rider is supplied to the Utah Division of Oil, Gas, and Mining

(Appendix l-Cl).

117.200 Proof of publication in newspapers for permit, significant revision, and
permit renewal.

As required with the filing of this application with the Division of Oil, Gas, and

Mining, the applicant has filed an advertisement with the Emery County Progress and

Salt Lake Tribune, local newspapers with circulation in Emery & Carbon countries

sufficient to cover the locality of the applicant's operations. This advertisement follows

the format required under 30 CFR 786.11 9aO and R645-300-121. Proof of publication

can be found with a copy of the publication in Appendix l-D.

117.300 Facilities Shared With Other Operations

Not Applicable

B.C. l - 13 0r/0U2007



R645-301-120 Permit Application Format and Contents

R645-301-130 Reporting of Technical Data

All technical data submitted is accompanied by the names of persons or organizations

that collected and analyzedthe data along with the dates it was collected and analyzed

and the methods used.

131.000 No Response Necessary

132.000 No Response Necessary

R645-301-140 Maps and Plans

All maps of the permit area are at a scale of 1:6,000 or larger. All maps of

adjacent area are at a scale of l:24,000 or larger and clearly show the lands and waters.

All maps include the types of information set forth U.S.G.S. l:24,000 scale series. All

maps distinguish which phase of operation it is showing, and which areas mining and

reclamation has occurred.

R645-301-150 Completeness

AII information required under R645-301 will be included.

t-14B.C. 6/0U02



Appendix 1A
Violation Information

lA-1 2tr4t06



Bear Canyon Pennit # C/0151025

Below is a list ofviolations received for the above referenced permit number in the previous
tlree years as of 2/14/06

N-04-46-l-t

The violation was issued 4/26104 because ditches and culverts did not meet their desigr
capacity. Rocks and sediment were removed from the ditches and culverts to restore them to their
design capacity.

N-04-46-24

The violation was issued 6/29104 because the mine refuse from the rock hrnnels was being
stored in sediment pond D causing it to not have the required storage capaclty. The material was
moved to the appropriate storage site to abate the violation.

N-05-46-1-1

The violation was issued 4/15/05 because the operator was two weeks late in submitting the
fourth quarter water monitoring date for monitoring points SBC-9a, SBC- 1 I , MH- I , and all of the
NPDES outfall sites. The sites were all no flow. The amendment was abated bv submittins the
required information.

N-06-4G1-1

The violation was issued 2/1/06 because the operator failed to collect baseline waster
monitoring data in August of 2005. The violation will be abated by collecting the baseline samples in
August of2006.

tA-2 2lt4l06



APPENDIX 1.8

TITLE NSURANCE POLICY
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AGREEMENT

This agreement made and entered into this -<3d- a^V of

by and between Emery County,  a body corporate and pol l t lc

H ln ing  Company,  a  Utah  genera l  parbnersh ip  (Co-Op) ,

WHEREAS, there ls an exist lng road ln Enery County known as Bear Creek

Road,  and

WHEREAS, Co-Op requi res extensive use of  sa id road,  and

WHEREAS, due to said extensive use, said road should be relocated for bhe

health, safety and welfare of the cit izens of County as well  as others who may

have occasion to use said road,

N0W, THEREFORE, be i t  agreed as fo l lows;

1 . The parties hereto agree and acknowledge that the southern _q1!Ll4i}-.s_

of lhe road known as Bear Creek Road is a County road. Satd County road runs

from State Road 31 ln a northerly direct lon for approrlmately _0_*5q _.. _ _-
mi les Lo a present ly  ex isb lng gate.  Thereaf ter  the road ls  a pr ivate road.

2. That Co-Op wil l  relocate the Bear Creek Road according to bhe plans

and specif icat ions prepared by the Emery Counby Englneer and deseribed on the

document  ent i t led Bear  Canyon County Road Relocat ion dated October  12,  1982.

3.  Co-Op w111 re loeate the Road accord ing bo the p lans and speci f icat ions

referred to above aL their expense. Co-Op wil l  relmburse County for

engineer ing costs incurred by County concerntng Lhe preparabion of  sa id p lans

and  spec i f i ca t ions  and  s i te  lnspec t ions  up  to  One  Thousand  ($1 ,000 .00)  Do l la rs .
q.  Co-Op wi l l  indemni fy  and defend County for  any damage caused,  ot r  loss

incurred to or  e la im made by any publ lc  or  pr lvate ind iv idual ,  f i rm,  group,

associat ion,  par tnershlp or  corporaf ion as a resul t  o f  the eonsbruct , ion

condueted to relocate Bear Creek Road. Sald lndenniftcatlon wil l  sontinue

untl l  such t ime as County approves the conpleted roadway and accepts the

consLrucbion Lhereof.

5. Co-Op acknowledges and accepts bhe easements of North Emery t ' later Users

and Huntington City rthlch exist tr t ,  along and across the relocabe Bear Creek

Road. Said easements are in exlstence on the ground. Co-Opfs acknowledgment

thereof herein recognlzes and preserves said easenentg.

6. Co-Op agrees Lo encase water l lnes of l forth Emery t{ater Users and

Huntington City in nestable eorrugated pipe pursuant to plans and

speci f icat ions prepared by bhe Emery County Englneer .

( Count



o 7. Co-Op agrees bo al low access bo other property served by lhe relocaLed

Bear Creek Road. Sald aceess shal l  be al lowed to the ohrner of the property,

bhe i r  successor  tn  ln te res t  o r  any  o ther  ind lv idua l ,  f l rm,  g roup ,  assoc ia t ion ,

par tnership or  corporat ion who requi res aceess due to the i r  associat ion wi th

fhe owner or  because the owner has granted permiss lon to the ind iv ldual ,  f i rm,

group,  associat ion,  par tnership or  corporabion to go upon h is  proper ty ,  Co-Op

wil l  not withhold aeeess due to the type of aetivi ty which t,he bhen osrner or

h is  agents,  employees or  inv i tees in tend or  in  fact  conduct .

B. Co-Op wil l  provide a completion and perforrnance bond to Emery County

upon the exeeut lon hereof  in  the amount  of  Twenty-Five Thousand ($25,000.00)

Dol lars  whlch wi l l  remain in  force and ef fect  for  twelve (  12)  months af ter  the

date said road is accepted by County as tndicated in paragraph q above.

9.  Co-Op wl l l  prov lde l lab l l i ty  lnsurance in  an amount  not  less bhan Five

Hundred Thousand ($500,000.00)  Dol lars  to  be tn force dur ing the eonstruct ion

of  sa id road.  Said pol lcy wi l l  name County as an lnsured.

10. Co-Op agrees to complebe said road ln a t inely manner not fo exceed

eighteen (18) months from bhe date of thls agreement. CounLy may make demand

upon the bondlng company under the bond provlded pursuant to paragraph 8 above

and seeure eompletlon of the relocation ln the evenb construction 1s not

completed withln the agreed upon elghbeen (18) months.

11.  I t  is  fur ther  understood that '  any addi t ional  improvements of  the

re located Bear  Creek Road wl l l  be at  the expense of  a l l  pr imary users.

12. The Co-Op agrees Lo reclaim Lhat port ion of fhe o1d Bear Creek Road

according to the speetf icat ions and requirements of the Bureau of Land l , lanager

( BLU) .

13. That the Co-Op agrees to provide Emery County wlth the necessary

easement agreements wtth the Utah Department of Transportat ion.

14.  Co-0p aeknowleges and agrees to comply wi th s tandard number 6.3.8
nProtect ion Zonetr  o f  the Utah State Healbh Dr ink lng l {a ter  Standards as i t

appl ies to  suppl les of  dr ink lng water  in  Bear  Canyon.

15. County ag,rees to lnspect the relocated Bear Creek Road within ten (10)

days afber  not l f icat ion by Co-Op of  bhe complet ton thereof .  County must

wl th in f ive (5)  work lng days of  sa id inspect ion accept  the road or  not , i fy  Co-Op

of  any def ic lenc ies uhleh must  be then correeted by Co-Op wi th ln the t lme

per lod out l ined in  paragraph 10 above.  .Shou1d County fa i l  to  not i fy  Co-Op of

any def ie iencles wl th ln f ive (5)  work lng days,  the road is  deemed aceepted by

County and the bwelve (12)  monbh per iod lnd leabed in  pargaraph 8 above begins

to  run  f rom the  s i x th  (6 th )  day  a f te r  i nspee t ion .



IN IJITNESS WHEREOF, this agreement is executed bhe day and year above f irst,

wr i t ten,  at  Cast le  Dale,  Utah,  pursuant  to  a resolut lon of  the Emery Counby

Board of  Commiss ioners ab a regular ly  scheduled meeLing of  the Board.

EMERY COUNTY, a body pol i t ic and
corporate,

Chairnan of the Emery County
Board of Cornmlssloners

IN I{ITNESS WHEREOF This

DATED this <J./. o^v of
at  Hunt ingbon,  Utah.

,  1 9 8 3 .

CO-OP UINING COMPANY, a Utah general
partnershlp

By_
Partner

agreement ls executed

')p,&t
a General



contoBAttox rtclA|, trlBAxTr DtgI)

Tntlr cottFortA?tox Snl:cl^f. tAltttAXTY nnEll. nrrd! ttl. -(-.r,L - O,y

ol @ 
Ff0. by PF.AB0DY COAL eOilPANY F0nmolrl, r Ddrmrr

co+acrtlon rt tOl Ncth llcrncld Drivc, P.O. Bor t!9r St. llttllr, Ibcr| 3ttC6, to

C.O.P. COAL DEVELOPIIEXT COIPANY FGrrntcc'}, r Utrh corponticr rt t?3! tqlth

Stetc sbcct, Srlt bkc clty, utetr tllls.

Gnntor, for rnd ln cmtidcntiorr of tha nrtn of 310.00 rnd olhrr vrlublc

eonddcrrtion In hrnd glid by Grrntec, nccipt rhrrol b fErcby rc*norlrded, convcys

Itrd, lg hcrcinrftcr g'rovidcd, r$?rntt to thc Grurtcc, ud to lu nrcccor1 hclrr, rnd

grlgns, forcvcr, rlt of thrt rcel rltrtc ('Propcrtf), rlturtcd tn Ernery Cosnty, Utrtr,

rhrertbcd tn Appcndir Dl rffircd hcrto rnd frrcby nrdc r put lrcrrof.

Tqothor rllh rll tlrc h*dflrDtmtr .nd rpPtrl.ifnclr thcrrnto brtondng, rnd

rlth rll lha rttlr, tlghlO tltlo, lntrrollr elrln or rhnrrnd rhrtroevcr, ol tlro orantor,

clthcr In lrw c cquity of, ln rrd to thc Propcrty.

?O HAVE AND TO IIOLD tfr Progcrty urto thc Grentcc, hls |rlrf,lrcecoorr rnd

usigrs fc:vcri grovidcd, horcycr, that tNi GonvGylnG! ir rntdc rnd reecptcd upon ',hc

foltor|tg covcmnt1 rhlch rhrU bc binding upon md cnforccrblc rgritut Gnntcc rnd his

lrir, sucecrgot: rnd rsrigrr rnd rhrll bG dactrcd covrnrntt nnning rith thc lrnd:

h) Gnntec Inorr rnd ulhrtrndr tMt th. hopcrty nry lmludc nincd-out
ucrs rlth rorqlr, uuuturel rnd urtlblc urfrecr, lgc lo*r ud thrlc,
4cn pitr md rhrfts, rlurtl gondr, bulrgc tndr, lFlrr ihictr hrvc bccn srcd
lc blsfiry, ruBidarcc arus rnd rr:rs rhich hrvo bccn ucd for ogcrrtiql
of luvy cquipmcttt;

Grentct tsrurnri rll rblr rnd n'onribllity for rny hlurier or drnrgcs
$rtrlncd 5I an) F!{fdt c to .ny g.ogc?ty, In tholt r In Drh ruultirg
fron, rrblru urt of, o? In my rry cem.c|rd rltfb tllt FIrdil t t|r cf
t|| lloparty Dt Gt.nlocr lnd G?.ntce rNlcc| to Indennlty .||dlnld lt.nntrr
Gnntor, lg rscnr, crngloyccr c r:gtrrartrtlrcr, fron uy rilt fll Ctrlnr,
dcnub, rctlonl or lritr of ray tind or Lturc rhttlcvcr lc aneh laluricr
urd Onrgcr, 1rd rny crPcl!6 Gmncetd tlrrcrltlf

Gnntor'docr not rurmt o? trp?ct rtf nblrc?nt or btttd rDpst of thc
errfrce rnd lburftccr of thc ltopcrt$

Grutor do.s not rrFrnt s lrDnEerrt thrt thc Prerty ir ufc, hrbltiblc,
or ottrcrwirc rritrble fo? the F nd€ lc rNeh lt lr htctt&d to bc urod by
G?l||tcc r lc Jly othcl putDc. rhltrcret. G?lttct itP?ctcat.3 thlt ho
hlr lrpcetcd thG Propcrty end 4rccl to rcccPt tlr lrn: trr lf.

Thc Grrntor, for lBctf rnd tor ltr lreeclrdl, &cr rcpccrott, tlrrrnt, ?ronbc, rtd

rg"GG to rnd rlth thc Gnatrc, ltr hcir* tucccrlorr ud rsijnr, thrt Gtrntor has not

(hnc, or ruffcr:d to bc doic, my{Nry rhcrdy Grurtorl c$rtc la rrld lfecrty he?cby

prntrd lr, c hru b.rrl, ln ury nlnnG? rtlcunband a ehrr8td, torpt || hanrtn trclffitl

l'$ thrt orrntc rlll rGrnt rnd fctr.r 6rhxlonntcf rtrn ln FrQrrty qltnt rll

(b)

h)

(6)
I



g.rto6 terfuny clrtmhfr s tc cLln t|l..ng by' tlror$ c und.? Gtlrtot.

Thc convry.nG! b ubteet to elt rfrtr-of-rrr' tr.tn6trr lrllr dccd lt|d glet

rrnrlcffonr, p.?tttloni, raycrrrFtf, ttrsunElrtlccl tlecnrct rrrcrvrtlor erd ceqtlcr

rhlch rrc ol rcec6 u of thc rtrtc firt .borc nlttcn, rnd to dl rllt! of Dctnnr ln

gcscsioq rnd to phyriert conditloq artuchrncntr, ud gdcsoqy ?lJml rblch lqtld

bc cvldrnt from rn lrspcetioo of ttp ?logcrty, y to tucr lnd ncruncnt| lFt

rlelinqucrrt; rnd to rtt r:rcrYrtlarr md crcrptiuu 0f rny) nrtcd tn Aggaldr DL

tN wITNESS WHEREOT, !|ld Gtrntc trr crurrl tu ecaoilt: rrl to bc h.fcto

tlflrcd, 11rd hrs crwcd l$ nrnc to bc dpcd to t]*rc prcrerltr bry ttl Vtce hrt||dent of

Rlourco llrnagernont. rnd rttortod by lrr Arlrtrnt lceretrry, thc dry rnd y|!r llnt

rbovc rtlttcn.

ATTEST: , -/ .

\ ltl ,-frwl/(
ffic:f
I TATE X" "> toaR t  1

corJNTy oF5 r laa ' i  I  
33 '

.oo.3l.lnirn4'-.rli,'or"[.ffi;-mi.l'3;'-:"lii;']llrn.
, l i b  r t y  t l r t t  . l r s  l r  l h e  V l c c  I ' r c r l t t c r r t ,  R u r o u ? c c  M r t r r g 3 t n G l l t  o f

i r rbo t ly  Cou l  Corprny ,  rnd  th r t  thc  r t t l chcd  In r t runrn t  r l l  r l3nrd
l u  U . r r i t t  o f  r r i i l  e i i p o r r t i o n  b y  r u t h o r l t y  o f  .  r t r o l u t l o n  o f  t h c
Borrd of  Dir .ctor l  end reid JAl l tES F. IPBBS reknowlcd3cd to tnc
t h t t  r r i d  e o r p o r l t i o n  c r c e u t c d  t h c  3 r m c .

' G i v c n  
u n d e r  n y  h e n d  t n d  n o t r r i r l  r c l l t h i r  4J dry

o,  F ' ,A '  I t t0 .
l rJ ,t -r't i='

t t ? y c
,I4ARIAN E WEIN

ffiIS II|SIIIJ|IENT PREPABED I}Y:
J m c s  C .  S c v c r n , ' A t t o r a c Y
t O l  l l o r t h  l t c n o r l e l  D r l v c
8 t .  L o u l r ,  M l r r o u r i  G l l 0 t

C m n i r r i o n



APPEIDTX D.I
TTFEf,T

SINFACE T"ANDS

Tornrh lp  l0  Sout l r ,  l l rn fc  f  Br r t r  l l l t (U t t t r l
E c e t  l o n  ? 3 r  t :  l / t  N t f  t / f  i  r t  I  r b r r  p r r r  c t  E U  l / f  N U  l l l  a n d
t E  l l l  l y l r r t  l t c r t  o l  r  l t o r t h r r r t - ! o u i t r r : r t  f r u l t i l l n r .

COAL I,A}[DS

Toanrh lp  16  South ,  Rrn3e ?  Er r t r  S t l t (U t rh )
E t c t l o n  l l r  S  l 1 2
Src t  l  on  22 :  E  t  / t  t fE  t  /1 ,
S c e t l o n  2 t r  A t l
Scet I on t{ I l{it'

l rw t / t  BE l r f  , - ! tE t / r  !E t /a

l / l  l l h ' l / { ,  r l l  t h t t  p r ? t  o f  t h : ! l r ' l r {  l t h .
l l l  l y l - n g  w c r t  o f  I  N o ? t h c r r t - s o u t h r c r t  f  r u l  t  I  I n c r  r l t  t h r r
p r ? t  o f  t h c  l Y  l / 2  s 1 r ' l / l  l y i n g  w c r t  o f  r  N o r t h c r r r - s o u t h r c s tg r ? t  o f  t h c  l Y
l e u l  t  I  I n c .
S c e t  I  o n  2 5 :  A t  t  t h r t  p r r  i  o f
r  N o r t h c r r t - S o u t h r c t t  f r u l  t  I
S c e t l o n  2 6 :  A l l  t h r t  p r r t  o t
r  N o r t h c r r t - S o u t h w c l l  f r u l  t  I

t h c  l l l t ' l / l  n r '  l / {  t y l n j  u c r t  o l
I  n c .
r h e  N E  t / f  x E  t l t  l y t n 3  x e t r  o f

i n c ,  $ '  l / t  l t E  l l a t  l l r  t l r  n t  t l r
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?ttls AInoxrEN?, r& txr ld (ly o[ lD"ll' lfl0, b1

CONPAITI Oer$r*f, r Ddrcc gfcrtlcr rt tOl tlath lrrnclel Dh.' tO.lc

t!5, !t. larll ltrqtl 3t163, lo C.O.P. COAL DIV?I.0PX!I|T COIPeff ffdOn1'

r Uteh cpanUcr rt l?tl tarttr llrtr }rrct' ldt trte Cltt' grrh falll.

Argr, tc td ln dr5rtlcr of tl: ln of O0.00 ri clF rhrfc

srlldrrtlqr ln ]ud pdd b' t|r Ar[rrer, the rorlgt md rdtlolrtcl d rflch rrtr

hrnby rclrwh{od. tbtt AStlON, ?nAXtPEtt, CONYETT AN[]' lf lltttlXAffgR

tfATED, WARRANT tlrto Arttrec. lrd to ltr erccrolr, hfllr, rnd r$r tlrnrr rll

Arlfral dgit, tltlc md lntGrtft In ud to Arl|3rrf brhold -trtCr Ja r[ fqcrfy

rgru of Asfrrc hctrl tn suretion thrlcrltt\ In thrt cc"trln Cod l-. lrorn tl:

Unitcd Strtcr of Amcrier (Apfndir E-t-l rttrchctD, rileh bc.F t tld nnbc? Ouh

0t{313, but mly lrofrr l' rrid 6trtr rrd r||tu rclrtc to thrt ctrtdn ltrl rtltc

FF.&rd ltogcilfl, rhieh b Crc?Dcd ln Apcndir E-2-2 df|rc<l lEtto rnd ntdc r

F t lErcot.

ArBn G rc!'!gtt tlr faqolry d3nmstt rt$ &cr lutby tlutnc md arrc to

Fy .nd drclrrrtc, r c.rr to br pld ril dirchutc{ dl Ol|ttlqrr rnd llrbilltlc of

Artjnor undt lrld Ctl t-rc lrcm md rltr thl tltr hrrctt h$ gtlt lrrlrr lr rnh

$lfirrlcr rn6lbbllltlr rrlrtr lc th ||ld '|('.nl ?re.?tt.

Thr Adgra, fr llrcU llrd la ltr elcersor, (b.r ttga:tart, rrttr[t, Forabr grrt

rg"GG to rnd dth thc ArrLDGc, lu lcccrsor, llclrr ud td3n1 thrt A-3rr lrr tnt

&nc, c erffcr:d to bc &nc, uythiq rhcrcby Asfncf -trt. tn r.id l*td l!?rrty

hcrcby tnnt.d tl c hrr b.cr\ ln rny nrntrc? cnenmbcrod.c chltc4 lrcl?i r lprln

tccitcq rrrd thrt Ad3nor rill r|r"urt .rE forcycr efsxl AdSncl -trtc h rrld

nopcrty j3rlrtst rtl pcrnr trrlulty ctrJmfua, or to drlm thc rrrnc, by' tl!or$r' or

udcr Asignor.

Tll udtnracnt b lbr.ct to 3?rziq ?|3htl J$ to tlrc rljilr.of-rty, ccrncntl

tltlcr, daad md plrt rutrictiorr, prr-tltioaf, IGYQ?lnGt3, GrrcunFancr' ltcclrrl,

tirrrrtlqr, lltd .tG.gtlcil rtrleh rrc of reoatl qr tNr Il3nnant Otl 1td to dl

7|3h11 of pcrrcn ln Doclrlorb rrrd to pnyrled coodtlfit acac'hnatr rnd fcrory

rt;i$ rhleh rlqrld b..yt&nt fron u lrrycetim of ttr fdGrrl llqcty.

1t AdSnGG rl;rtGt to nrsfn thc tdd Frtld tcdlr?d t rt. to Ad3nrr rlth

+cell trrnntlc of dftcr h fhc cvrrt tlr ttrr.sttqu cantcrngbt.d !t ttr Canrret

fa thc Srlc ol f,,ert Ertttc itcd Aprll I,ltt0, bctrcct tlr P.ttla.n lrt cla.d by tt:

Clcrhg Drtc qrtelncd ln rld Cotrect.
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tillt AllON$Em. nod. tHf lri ty of Atrll, lll0, Dt

CO1PAXI Cfr5rd|5 I Dcbrrre Ccfcrttqr.t tOt Xath IdDCtrt Uan,[f.D. !d
I

t!1, tt. l.qdr, Iborrt 3$66, to C.O.P. COAL DEVItO?rlrr COIPAtft FArlinrc'!,

I Utrh caTcrtlcr rt l?3l8ooth ![rtc ltrr.ttr lrlt [Ic 6ty, gtrtr fa[s.

Ad3n, fc nd |rr sdlFrtlqr of tl* lrn of O0.00 .t$ ott:? rrlnblc

cgd61gql ln hrnd Fld ry $rc Ar[rrcc, thc rwlpt Jilt rffldacry o[ rl|ch rrc

trrcby .fi13nlctc4 .b.t AS;IGN' ?RAIISFER, COmfEf, AI'ID, AS f,ERElXfffER

SfATED, nABRANT unto A|3lfncc, uld to lt.l rrcct'rs.3, t:lrr, md c[tlr fqwcrr dl

Ari3nct ddrt, tlttr erld lntcrrd ln rnd to AdtDcl Lrrctrl6 dltq rnd |[ FoFrty

iljh13 ol Alljrnr hcld ln corupctlon ttrc:wlth ln th.t ccridn Cort tatc lrtrn thc

Unlt:O ltrtel of Ancrler hmcnrltr E-l-l rttrchod), tltlch bon rtlrl nrrnbc Utrh

0tlllcr lut c|t, lroftr .' retd rtrt. trxl il3htr nlrrr to th.t lf?trln rrd rtrtc

FFrdcrd H€g.ilynl, rhieh b &rcrlbctt ln Amcndir E-l'2 rfltrcd l:rcto ud nlb r Dr"t

l:rtof.

A53nec 133.gts tlr frqplrf, cl3nrnrnt rrrd &rr trnly rrutnr rnd lrr to

g1y r1d dbchrrjc, or c.u3c to bc pdd urtt drehrrgc4 rll obl[rtlqu rnd.llrbllltlcr of

Asfnor utdcr gid Corl tanc ftorn rnd rftct thc drtc |:rcof' but ctly hofrr l3 arch

6l[rUcu rnd UrblUtier rdetc to thc rrld Fcdcrd Progcrty.

ntc eltnor, for ftrlf end fot ttr rucccror, doc3 rtg?t|cntr ;lt?ttltr pconlrc od

qtcc to rnd rlth thc Astncc, ltr nreecrror:, hcirs lrd rs[ru, thrt As[l|o? hs rct

&oG, c 1l|ffcpd to b. dbo.,.nytldB rlrcrby Asijncl.tutc In rld t.Ctrl frqcaty

trr$y tlutt.d lr, c h.r b..r\ tn rny nfan ? rncurnborld or clrl|r4 otcrCt || l|cdn

rcltrdl urd tbt Arfnor rlll runnt rnd fcw:r rffmd Arlnef ltrtr ln rrld

hqcrty rri|lt ell p.fr6t lrrlully clrlrntr3, ot to clrln tlrc r.tnt' by' ttrcrt\ c

udcr Ari3not.

trr ilgnmcnt b rarcet to 3?rzt4 dtttts ud to tluc rfttrof-rty'.rctltctlts'

l.llcrn (lcd Jrd plrt rrrtrietionr, D|?tltiqB, Lvc?.trc6' Geunbnnera tlcrttr*

rc*wr1cr, ltd rrctptiq3 rhleh rrc of lcccd on thit urfnncnt dltct md to dl

?Elr13 of pcrronr In gccsioq rnd to Phyticd eondtioln' srcrorchncntl rnd 9cclcT

rthtr rhlch rfltd bc rvldrnt ftpn lt tqccticr of ttr Fcdcrd hopcrty'

Itc AllltrGc {tcr. to rce|lln th. |.ld F tlrl fedt'rl larc to A|3llnorr dth

t.{st.l rgrrnttr of rlrlq h th Lrfl ttr trell.etlsr E|tlnglrtod !y tlr Ccntrrct

for tf lrtr ol ttrl lrtetr irrd AFtl tr lfl0, brtrrn thr F?tl- r?r not olo.d ry fh.

Ctlkj D.t. dltrlncd In rld Coatrlct.

tf"F
i. !s
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lllrj | | \f 'A Y I tr :.i l l 'I '- C, l"- WAY

!h( tron clr rtt iN'r
PTRh!IT

'  
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t o

10844 3

Di!:trtct No._. !_ Datc_i<r,:.. r {L_-l!!il_ Apptic:rtion of Co-ou ii.llt Cgare.r
' By.is.nrls - J-yc-a-- - -- , Title -I*-EgJGt - - --

Adtl rcss j'31r. rrs .lla:, rL.r!1:$,r!p, _Uc.\ t trone -l{f .l_-l! __. in ---.lrrl:t.._ -_ CouEr,
ts hureby U,t'rrrltL{, subjrct t(, the lteguhtiens fur ttre (jr)lrt rul unrl lrrrrtcctitJn of S]at! [ighwry Rigbts-
rrf-\!:ry. liturdrrrl slrccitrcirrions for Ruld rnd Bridgc Coustnrction, Specifirrlion! tor Ercrv: ioa oq
Stst. lligilwtrys. Gr:naral S..'.,ty Orders of thc tudustrill Cummission. Ssfcty Mirauel tur Rord rd
llritlgc Corrstnrctiun. lnstructions to Flugmen, the tpproved Dlan3. lrrd |try lpcctrl-timit4ioo! sct
fot'tlr hEtc:tr. Pcrrnissies lot the purpose of .. sas!!-.t. !9 qP !.-t g.rq g-.t!!--rlrtrr_gb !o:!la..!.r I

ct rJ  I  l ru l  tg{d .

witl'ln right-of-w;ry lirnits of Highwry Nr,. tl-_.. strt6 Inrinreo{rce Scctiun ro. lttll_:oj__ .
Milulost lo. .-.11. __. ltr the followrng toc:rtion:

--.-....rlr,rrt 12 r,tkr trertldsrt _e t fb. jG3. e(.,i8:lg 6-Jf,:!l a!lbr turt .rd.
_. q f -Ll. .lrf glw.ryl __. -

ItccciPt ot $5.00 pcrmii fee is hereby ucknowledged (dctcle whenr not rpplic:&lel. Tbe work gerrnit-
ted herc$'ith slrrll cornmence --qstcL.t 2, l9!l and shalr diligently bG proseculed to sarmplelios. Tbe
wot.k shall be comPletcd end all dislut'bed gurf:rces or object3 rcstorcd oo or blforc.Jglr&!r !0.
lgi:. . ltl the €vcttl work ls coramenced rurde r thls permit. lhe tpgllc:rnt rgrecs to p!osccute thc arEr
tu c.rmpletion by thedttehcrein rbov€ specitied.ln the cvcu! tbc rpgllc:rrtt tailg ot refuscg to coaplelc

a$e 
work thc Utah DcDrrtmeal of Trausportatlon tra,y. rt lls clectlon, 0lt iD or othetrilc corrccr {!y

llisting impedtments at th! eryense of 8nd srrbjec! to tEErdi{tc p:rlrraent by the qrplicut.
- APPlicartt shirll cxecute e bond !n the minimum sarount of 9t000. lDcr.ssal Lry mutttples thercof rs

determinrd by the District Director. to tnsure fdthrut pertorrnurcc of lhe Dcrmirtce's obligrtio!.
The lpnd shall rcnr:rin ia torcc for thrae ycars aller coDplatton of the sor*.

Before rrork pertnitl€d hcrewih is commenced. ths upplicanr shdt Doiify:J-.lr!-f+1 4_ liratg r.r-: r,g..-
:r37'fv!!-. __ r.od cotnnencemcnt of said work is rurdcrstooat to lndtc{tc thBt the rgplic|lt

will comply with lll Instructions:urd regul.rtions of thc Utsh Deprrtmant of Trrnsport.rtioB *irh regpect
lo performlnr:c o[ r.itid work. srd lhrt hc sill propcrly retcgulrd s.id work to prev?nt tccidrd rod
chrll tndcnurify .,td h'rld harruless thc Utth Dclrrrtntcnt of Trnnsportluoa fr.om alt dxmrgrs ari3iag
out of rny end all vpcratioo3 perfirrrncrl under lhis Permit. .

,:trrriltee slr.rll n.,t Pcl'{ut&r ;gry work or s!:rte !:: ;hwiny right-of-wsy beyund tlnrrc areir3 or ...&!ri|ti.Ls

;H:il";::'Ti":::;rt, *;!h ur:rh oep.rtmc't or rr.nsp..t.uon resurdisrts, speciric:rtrons. or
lnctrur.'tiuns llertinctrt to this lrermit. thu Dlstrict ftireclor or his duly nuthori?.crt sdpftrijatltiv.:
mey by verbll ,,rnler strspund lltc work ultrl lbe vtolltio is sorrtclcd. l[ rlrc ryplic:rnt fails or rcfuscs
to defitPly Pro[tlrtly. the District Dltcclor orhis eulhorized lepreseatirtiv€ miy llsue :r s.rittcn ot{er
3tol,ping lll ot sry lrertof tbc wcrh. WheD srtlsfrctory corrccttve rction t! trl''cn, u$ otder permltting
rcsutn! :lon trl wr. 'r rnsy b€ issued.

Limitarions: J.:ftgg.r_:...rc .gl rtt-. i_lp-, l1.tr& ! -rI trgbrl .ltg:d::"'"
lrrlS crJ).f ,.UST BE CONSptCrr)usty pOSTtD

Al l ! t t  fr tCnolCltmErtr Stt!  OURTNG THE
I }ITINE TNCTOAT}IA^ENT ?ERIOD i ', r 

_District 
Di rer:tor



United States Departmen[ of the Interior
TUR€AU OF LAND MANALEMEXT

Hoa b Di stri c t.
San Rafael Resuurcc Area

P. 0. Drowcr AB
Pri  cu,  Utal r  t l4 : r0 l

uT - 060-54 34
uT -060-6438
(u-067 )

Hr. llendel I Oren
C0-0P l'li ni ng Corrrpany
P. 0. Box 1245
Hunt ington,  Utah 845?8

Dear Hr. Owen:

Ri  ght-of-way U-52411 was

the Bear Gnyon Road.  A

County has been received.

and UT-060-6438.

cc : Joe Hel f  r i  clr ,  Uta h Ui v. of
4241 Sta te  0 f t i ce  Bu i ld ing '

lx rr.l ' l .t
lt.) ).lt 131'

9230

stP t ! 1983

issued to Emery County on.Septenber 15, 1983, for

copy of the agreern:rrt between your conpany and the

t ' le aF€ therefore closing Trespasses UT-050-6434

\ .  . i

\ ; '

It

Si nct.: rel y yours,

^[' ..I t.il*..- t\o-tti
Area Ith na ger

0 l l ,  Gas  and  H in i r rg
sLc,  uT 84114
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C"O.r. COAI, I}EVFIOTT$ENT C1OMPAHY
53 WodAngdo Avnnm

$rft t,rlc CIft, Uh[ Sdlff

Ian*r lXI,20f, f

Stare cf Utsh
Diviriurr af Oil, Ors rrd Mining
355 Wc6t Nqrffi Templc
3 Trird Ceirter, Suirc 3J0
$alt Lnks City. Utth S4l,ttht?03

Geildemefi:

Plcr* bG dvised thit C.S.P. Cod l)ercfopnnnt Cornp*ny is thc rccqrd orrnr gf
the fcc Found rnd Fedeml Corl lcnee #'s (Xil1668, tr14316. 02{318, 3tr???, 4e*84, md
6*049. located in Bcar Curprr. Hnwy Cowrry, Utrfi, wlrich includ*s all of tm ro*
propcrty invslved in Fennit No, AsUrltsilf}25. C"O.P" ir cwcntty ha*ing dl of fie
prrpcrty to Co-op hfining Corngany end the lefi$G pennits &l.ap fo urs BE flnd fw cotl
miniag and rclarcd rctivities. TJrrs lcsss sgrFcnl;rt will {uloNnflicdly be a*tcndd
witlrout rnrerdnprn unlsss either rutl giwr 30 drys wrincn notim sf ilnccf ldien.

Very truly youru.

frfu
Ioaeph 0. Ifungslofr. Presidenr
C,O.F" Cssl Dcrl;lopmat ComF*ny

t0l#fm

I B-19 911612005



Bureau of Land Managemanr
utah state ofiice
P. O. Box 45155

s81t Lake clty, t tah 94145.0155

and Hining

w/encl.

.'345 3
"  u -020658

. ' I  " :  o .U--18727, . . ,  v .  $J i re  z  I

,  
t  i t t .

JAil I 3 1992

DECISION
C.O.P. CoaI Develogmnt Canpany l
53 West, Angelo Avenue : CoaI Leaseg
Salt,  Ia.ke Clty, Utah 84115 I U-020668 and U-38727

Assicrments ADproved

On t{ay L7, 1991, asaigrurcnts of coal leases U-020668 and U-38727 entered inso
on ltay 2, 1991, betrrnen C.O.P. CoaI Derrelopnant Ccnpany{ _ a? assignee, -9ld
Nevadi Eiectrlc fnvegErent Cornpany, aE asetgrnor, rilere filed in this of f ice.

Satisfactory evldence of tlre gr:aliflcatlons and holdings of e'O.P. CoaI
Developrnent-Company has been filed. The lease accountg are presuned to be
in gooi standing ina$ouch as neither of the leasee aPpear on t-}re Kineral
ttanigenent Senrlce (M!,{S) }ist of leases wilh unpald assessrents. The assignee,
C , O. t . CoaI Develogrent Conpany, has -agreed by letter dat€d Septernber 19 , 199 I '
to be liable for any dellnguent rent/royalty paynents dlscovered through an
yl.{S audit. Therefoie, the-asglgnnents apeear-to reet t}re regulrelrents of tJre
regulatlons and are hereblz approved effective Febnnry !, 1992. Approval of
$r6se assignrnnts does not constl,tute approval of any of the tetms therein
wtrich rnay be in vlolatlon of tlre leaee t€ms.

Cash lease bonds in the anprrnt of $51000 each tlere filed and accepted on
January 10, 1992, wittr alr ef fect,lve date of Febntary l, t992.

chief , ltinera Is
Adjudication Section

Enclosure
Assignnent

c c : Nevada Elect-rlc Investlent Com5nny
2835 S, Jones, Sulte 5
Las Vegas, Nevada 89102

t :

bcc I Dr, Dianne Nlelson
Divlslon of oll, Gas,

MHS, AFS, Denver, CO
l.{oab Dtstrict Offlce
Price CoaI Offtce
u-92 I
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APPENDIX l-D

AFFIDAVIT OF PUBLICATION



o
AFFIDAVIT tlF PUBTICATI(IN

srATE OF UTAH 
I 

"".County of Enrery, 
I

l' ............199p.f.!..-!=..-...r-!.Lngy..-.....-.-..., oD oarh, say rhar I am

the Pub  I  i  she r The Emery County Progress,

aweekly newspaper of  general  c i rcu lat ion,publ ished atCast le Dale,

State and County aforesaid, and that a certain notice, a trug copy

ol which is hereto attached, was publishsd in tho full issue of

MtllcBor' rlullc
AFT|.IC/ITIII)NFOn
OOALXINNrcTND
. nECl.Aua'n(x, PENiltr

ErdSLll ,
. Sec.l{:SW%

scc.ai Elh E hlfw
l t ,Ersff%;lt lf,%sw

fnsecutive 
issues, and that the first pubticailon was on the

\ . - /  l ^ 5

...-.....!-:-.1.....-.. day or .....-....{Pti.|............., 1e ..1.1.... and rhar rhe

last publicatlon of such notice was in the issue of such newspaper

dated the .. 22ndday of .., ls ..3._l-

Subscribed and sworn to

My commlssion exprras II ct"P:91.3P:_93*1rjJ_T

fubl lcation fea, g ..-.!-!.,-69..-

tt

Resldlng at Prlce, Utah



AFFIIIAVN OF PUBLICATION

STATE OF UTAH

County ol CStbon'
) "

grc .....9.g1.e.f.?..1..!La..1P.99.t............ of Thc Sun'Adveate.

a wa.kly ndsPep.r of gcncral circulation' publisled tt hicc'

s t r t . r ' x , C a n t y l t c c s l i d , l n d t h a t s c t r t a i n n o t i c t ' I t r u c c o P y

of which is hGrGto attached, was published in the full issue of

ruch ncwsgaPcr lor Four  (A )

ona."u,i"" issues, and thar 11,1s firsr pubrication was on the

30t t r day or .....L:.1.1.:.:.y.-.. -...-...., 1e 92. -. and thar the

l .  Dan  S tockburge r on oaih. say that I am

Subscribed and sworn lo before me this

last publication of such notice was in the issue of such ncv.,spaper

dared rhc ........1?:t.. day of .. .f*:.:.::Y... . .1s ll-

/2,&14,g*,
I

|  9 t h day or .. -.. l:.!-Ly.::..Y... ..- -., r g .. 9.2..

lkt* *.Ea*z/.
/ A Nobrv Public'

rty Cqnmiss i on crpi rts ..[.gl!H9l!.Pg!f-s- ffi ?r ln

Pub

o

1rr-..{l-frril.bllfb.
r q rEEr f , r o

f rE rd&r l rd tb f l l r o .e
-liGrir.drrfiEltfGdrh
ErcrGBor&hr f  i r -
Lri lc.EtGilU--E
Db t]rD ISA- tliEr q G q!_rP
dicrbfuEEr@b|blnrdlllab
h1 Cru d EnE h.I'fr licra

ffif,,fr,ffift--??ELD
lbruobdobEotLlES

ErroqrnqF+lLryarcE
rfirD@EFlrrr l lrFrr*
lgurboirtrrtffit'rEa,

*rt1xil'*'rq;:-=rr +.

6g '60lication fcc. t .-.....L



| trrrurrtr or FuBrrcrffir

I"'
I

lirnryr of Tha Emcry Corlrff'/ Progran, r *{clrly

" " . . | $ rh .  " ,Oayo f . . . .Ap r " i l . . . . . ,  t r . . 8$ . . .

dlrl8ilFrl€c,

& ff*uitrF



Newmp*rPer Ag:encY CtrrPt>r*tlon

eFfrff fth$rlmc Dssantr ntrws
uoFhltHo t Stltil0tY EVEHI|{G I g{'THDAY

Affidavit of Publication

sTAl"E or LrrAH. { *.
County sf Salt l"ske I

for (S*SF mIf*I{{6 6gl4FAHy wee publi*hed by the

NEWSPAPEF AOEhICY C0IRFONATIOT'I, AGSNT FOH THE SALT LAKE
TfiIBUNE and DE$ERET ilEWg, dlily ncwspspars printed in th€ Engliah
langu wiih Sgrlsral eirculation in Utah, and ptlb,lishad in $alt Leke CitY, Sf,ll
Lslto unty in the gtate ol Uiah,

FUEUSITED OiI

ffi"?" !,IAHCH 1r f g9?

sol*Mtgstct{ ExPrfigs

NESffiI.ffi IN $ALT IAI(E

DUE Af.ID PAVABLE OH FECHI OF TH*S INVOICE
Fil'fi btLLrNfi NI{FORITATTSN s*LL At}r-$?-

TO IN$UHE PROPER CBEDIT

r.r 3ouTll I lt| fr.
t ,.t.Iit'tf,ll.Stt t '*

FES r^f( l-n i $"05rnaa

tryrrH voua pAYt*8r.fT tfrt rl"rE €hts.l-osfrp gr,{vELsPE
HA:K€ nl4Ef,tt$ FAYSL€ T$:

t{:iltf *F[fr Ao;ft*? cgrpotlno;l

slrr  To
e***F mIe{x146 46e{P$$,iy
$P*fi* {$ft}t lt*rF

r4ilfrT? f,{sT#$d 1,}-T $+S&s

PtEf;SE HETUNf{ THI$ PllNTruT

YF

f i***fr prIW &6 (SqqP&rEy 60tr*&B l *E*S$

r .b{Aff i  $* &-#f i  #& t$ e0 xs$${T /n I5r*a5

t r l$"e*r4$ t r tcH f lF  s I t_ t .h I6&Np sFpLg{*T sI L t, itH$

l t  5 .64

LE. IE I  l ih90 0*73 t r lss

l *S" I *

f l  7eoFf aI? t s0#sss*0ssosos s$s x 3 3t* lsg l**?ss&l t 1 l t l  L l  tr x r l  l  t  t  l  l l i l*nlt



ATFIITAVIT Otr PT}BLICAITOhT

,TE OFT'TA}[
t

Cf,fif €n Gm.ny,l

I, DEn $bd6urgnr, m odh, !ryUui I rm fir FuDlblffol$F

Efirry Corrry Frugrcua, a rual$y nrurppr d gmrd dr,

qd&n. puHhhql d C&ilt0 , Srto sd Coffify Srt-

s#, md fi{il r cg,firh noto6, I tue mpy d t|rhh S ttilFb

Sff.}bd.$&'p.8nrhetlhlho h]Jcd ryd| lrrupgpor

lor ....,... lt[-J1J..,.*,....corureilhn brn6, sfld tfst lhc

*fNontfs

.1.?n{..... cf...-J.unf.......".......,ts".93

my Com*tren uphet.rruay 10, f S05

ffirgdPtlcr. [.idr

Rrbtffin bo. $......F.1.: 9.9....................-

Subcartrtl Endsrorn h beforu m0fi{3



ATrIDAVIT OF FT'ELICAITOI{

STATEOF ITTA}I}
It

htr*yof ffiffi,l

l, Dsn$FdtHtfitr ono$L sryffi | rmffi fubhtrd

fi. &tn ld!,tffi, I Irdm-md*y ncnprper d gltual

d]g*illon,ptS*dtd t* frhe, Ssc rndcosnty#ot!tlU,

dtnclrsd, rffitr^{nbhd htho lul harrdarcfinarrp*rt

ffrst g$rcaffonmsgntht

at f,.id| mttpsord|t*l

eJbccfiSrndrwnto ldsf ftE

My Oomrniseion expires Jarnrary 10, 1g#5

Recktirq at PrlcE, Lllah

Fublication res, $"....6 $", S.S.. "................... "

o
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l4l  S0UTH l.{AtN ST.
P.O. BOX {ttJ*

SALT LAKE CITY,  UTAH TTI lJ
FgD TA. \  I "D t  t? -02  l? r i63

Newspcpsr Agengy Corporar hrn
&thtrShfir$il (E) nrsrnf,t FrErrirs

PSOOF OF PUBLICATIOI'|

CUSEOI' i$R'S
CCIPY

CARffIFf g1{AT THB A?TACtIfib
FOR.

CO-OP MIilI PTJBLI$I{ffi EY

FfiIUTED rN tT,Ig m{glr$}l
ff SALT I*AI(S CTTY,

SIGI{&TtIRE

U&CE
SRBT

flIROU IOr0
c0u TTIE H ST UTSH.

T 0?/lx/95 08l08l95

fllB Flgtf$pEFER fiCK!{CY

THIE lS tlOT A STATEMET{T SUT A "FHOOF OF ptJBilCATtOil"
PLEASE FAY FftCIM EILLIilG $TATf;M€HT.

LCCO{JHf, tilUt{tsm

co-oP ltlltlr{c cCI.
F.O. BOX 1.245
III6III.}AY 31
H[ffllilfrrol{, llf 8t 5e8

c58?abBor- o? 08/081s5

} ITFI  VTT PUBTICAfTSN



I, I(crdn Ashby, on onth, say that I arn thc

h$lishor of ttrc EmGry Souty Progrcsr' r

was ntrrfpsperofgnmrnlcirculation,puts

lidrcd *t Grstls Dalc, Stam rnd County aforo-

$sid, id that a cs'rt{is notie, e &lG oopy of

wNch ie hcrcto studred, wns published in &c

soortivc issues, and thnt th first publication

wao on tho 22d dny of August,l995 tltst

the lart publicnHsn of sucJt notise ws$ in thc

O ** ot r*1, newrysptr datod the x?th dry of

Septcurbsr, 1995.

r / A

d;f,tl,
KcvinAshby - Publirhsr

of Scptcmber,I995,

Notrry fublic h{y comi*rion tryries.nan

10, t999 Rtsiding et lticc, Utsh

o 
^ r'FInfWr qF ?VFr IALTION

l-**r*rffi*fritirr *



O 
{FFIPAYTT OF PAEIJINTTON

I, Kevin Ashby, CIn osth, sny thnt I am the

Pubti$or sf thp Emery County Pregrcos, a

said and that a crrtain fioticrn a true copy of

which is hereto nfiachedi was published in the

full issue of such newspeper for,4 {Four}
secutive issnesn and that the first publi

w&s on the 13th dny of May,1997 and thnt thc

ls9?.

, / A

d;frlr,
inA*hblr - Publisftsr

ofJunp,l99?.

:#'y*
Notary Public My cornm ission expriw Jnnuary

10, 1999 Residing at Prie, Utah

Publication fee, $S3,20



la! a{tEr[f rA:x gt.
9.O.fH {5tt8

F.[ewepapem Aglegpy Corporatlon
fr H &dr Eitu (U* DEsFnHr [{utl4s

PR(X)F OF PUBLICATION

cf,t8Tot'GRf s
@Htltt tttE cr?t, urtr 8{115

I  r ro . r r :<  r .D . l  a7-o2 l?6G3

v

CO.()P MIND{G COMPAHY
ATT!{: CnAru,$$ AEYNOLD$
P.O, mX U{6
HultTn{cTi}hi. uT $ds!8

"A TTNAVIf SF FI'BLICATIOH

16 xHc*trEB iffiqr ffinaonntrrffi ra€n& Dfifrf,rGcn, r ctRt:rnr Txxt rw ATTtsffiD
trryEnrr{lnmw or NOTICEDO*OP HIfiIHG CoMtr}t{lf " P. ., ,.,,.,.,, ,, , - ,...* ,, ron,
CO:OP .HIXING FOf,{P,lNlr iltt ?uFI"rsED ax trE tffifsstsm, ffruct
coaDontlglotf " t{uFD }tR eAL,t Lttr l:l{tl(sfiE lNp DGSlnm liltg,Df,r&y ilEt8ptPln8

M gllE I'fnE CIfi. 8l&1f X.lffi C1O{ilflff $S'B Of IIf,nH.

PUBT,IE'GD ff

SI(lfailrnE

o6/o3/9?
l

t

FEITE rF !{IOT I STlqFfiilrir!' nlrr r TpRrroE- otri| pllrll.Tcl'Frtr{it

RftAhSH _.qA:LqRCl{ Rrrr;rNrr sqn4lEr,@{!F _



o 
AFFIDAVIT p:E PASLTCATrON

STATH OF UTA["I}

sli.

County *f Ernery,)

I, Kevin Ashlry" on $fith, $cry that I ffn rhc

Putrlislrer of the Ernery County Prugress, a

week.ly new$pef.lfr of general circulation, pub-

lished nt Cnstle Dalll, State and County *fure-

sard, *nd that a certain notict:, il trus ccpy nf

wtrich is heretit uttarched, rl'at puhiislr*cl in th*

lirll lssue nf such newsp&per firr 4 {Frlur} c*n-

ssL-utive i$sues, and tlr*tthe firxtpuhlicaticrn w*ri

on the Tth day r:f Deceriltrer, tr9t19 and that the

last puhlication of suchnotis{: $,';rs in thc issueof

FrsTtff;

?1S$+ fi?E,

| ,u*f, ilew$pilflsr di*etl the ?8th day nt'Decem-

her, l$?9,
J

" / ' a {

f,;^,14'{/+
Kevin Ashby - Puhlirhcr

Suhwrihcd and swcrn tn bef'r:rc me thm 2firh dav

rtf Decentber.l999.

&M"&e'
'Fiotary 

Public My cclmmt*sitn expries.!anuary

1#. ?01"!3 Residing at Frice, Utah

Fub'iicati,rn t"es. S l5S.4tl

i - i i 'd*4 [H&YFt
.i:;rrli r q,gl,-f " -r i,1! : ii iffdil

* . * 5  * f r $ :  e { A t F J
. ; t l f i lE  * i  a , t1  84*n ' '

i*Mpd gHp I :*-t*fi3

84
$*stsnA$

Tlss, nfifi, s*$h{
$e#n1$

3il
s1

Wtft,W1i?l'lEll& 1/*gg1;4
ff€l./4ffWll's, ,,WSIF{



lat 30$!i l|lrr* ffi.
?.o.tdt agtt l

Newepepor Ag€plgly Corporatlon
*fr[1t*grmr e] DE$Enqr l!{f,}rn$ CI,STOMERI g

coPrallt
rE

o
llfit cllt, llrAl ralrl

. tr f i  t .D.l  i?-o8lt t t l
PAOOF OT PIjBLICATION

NFTIDAVIT OF FUBLIC.ATIO}I

*s ffiSFtsGn lfrffi! cffigonttrtr l.lcilI. BotEEIlm,r r cmFrrE 'r'Eru
rD\tmTISEr@[r ar
CQ-Op lff[fII*G , Cot'tp*\ilfY , , rrs I{rBerBfiED Br ms
coR"sontrrrff, A{ffiN:f, rcR ?l& sl&I Ll,f,E f,trsttE Am DlrfnET DrEflS,
gRrffi& rts lE gtrufisn LrHqilfc rus ffi$nf,L clncffilttoH ff ttfl[f
${ ttlIt r.rf,r crtT. gtr,t r.tf;t cogttgl rtfi THE gsLlf or ImnE.

I"I5ICD tr srAs.T r.2/o?/99 E L2N28199

slmruRl

![HIS TS HOT A STTFtsFM}TT FUT "F 
IIPROOF OF pt'NT.ICA"llIOryI

PXrE"l$It ply E'nCfrf BILI"Ittri SlTAgE}ffrf:f -



ra3 gdu"3 rrutr aT.
?.o,Eqx ate3t

trl.t t,rlll CIfl. Itlls 8ll{lt
. rA t (  r .D . l  t7 -o2 l?51 i3

Nern'npaper Ag€gPY CrnrPr:ratlon
|Lf,ilFrffhnr sr] 

ursunnr ilE$s

PROOF OF FTJBLTCATION

c[tsroMBR'8
coHr

rqT f.lUltIBHf DATS

Cfi-SP MII{IltlG COMfAniY
p.o. ffsx u{5
HINffTNGTOF{ UT f,dSIT

c6tftt4$0t.-07 ffns/m

AF'FINAVIf OF FUBLTCATION

f6 lrFngpJIpGR ffEnwlf mAFO&fIIOl[ IE(uL Fffilffifffi, f CEBEIIrI THlt :ffispss'seE&*;*us$'i{:

tuvrn:lrBBrElrr or nQjf]CE Co:op .Flining c r - lEn
COIOP MISING COtdpAl'lY -.------.--..-'"'.-..- m.8 Fuax.ISHgD BY TIIE lfErsPAPEa' tmtcv
cfillponATlc[r, tcnmr *{E sttf LrxE nlBlnn ruilD sngEnET illEfl3,h[Itt x$fse[P8ns
BHIIilEED XH 1 T &TSLIEH Tljrl|KfiTtr@ rIWT ffiEN.II. CTNCUIATIST IH III,Ifi,IIfD F$BI'ISIIEO

rH !r,lI"T LilXE Crrr, EILT LilNE Co$lt?l Is tllE ggfm or IEIllI'

PT'BI|ISHED OII

sImtlrgoaE

BLEn,sn pAY -FH*t Brr,LIHg S:[AlElffrwq.-



o 
AFFrpAvrT 0F PAFUCATLQN

STATE OF UTAH)

Coung of Brn*ry,)

I, Kevin Ashby. o$ s*th, say that I anr the

fr.rblisher of the &ncry County Pmgress, a

wwkly nerv$paper of goneral circulation, p.rb-

trichpd st Castle Datre, $tate and County afore-

suid, ond thet s s€rtain aotice. e truf copy of

which is hereto attactled, was publislmd in the

full issur of such newspsper for 4 { con*

secutive issues, and that thc first publication ws$

on tts Sth day of August, 2{100 and that thc la-ct

publication of riuch n{sic€ was in the issue of

such newspaperdatcd the ?gth day nf August,

?000.

, / ^

#^frtl'
Kevin Ashby - Publisher

of Augutt,2000.

&,e:#y*
l*, P003 Residing at Price" LJ

$$.

O 
*uot on fee, $ tO+.00

r-tf{fiA THAYI{
i$Infl ''fi fi S.$frfi Fd&trdir

!{5 EAST U#!{
FntsE. u?AH f i1. foi
0silH"EXF" 1"1Ss0M



STATEOFUTAH)

CountyofEmery,)

I, Ken Larson, on oath" say ttrat I am the Publisher

ofthe EmeryCountyProgress, aweekly newspa-

per of general circulation, published at Castle

Dale, State and County aforesaid, and that a

certain notice, a tnre copy of which is hereto

attached, was published in the full issue ofzuch

newspaper for4 (Four) consecutiveissues, and

that the first publication was on the 20th day of

September, 2005 and that the last publication of

such notice was in the issueofsuch newspaper

dated the I lthdayof October, 2005.

3*-,9/^"*
Ken G Larson - Publisher

Subscribed and swornto before me ttris I I thday

of October.2005.

/*4":4,/*
NotaryPublic My comrnission expires January

I 0, 2007 Residing at Pricg Utah

Publication fee, $ 2t4.56

iloncE

asftbm:

Soc t3: fi/a
Soc 14: S1P.]S1/4
w*an,Hnmn
Sac 24: bl meptfio 1{E1/41[1/4
Sec 25: Al
Soc 26: ll12|f1/1, llllzSlttl/4llEl/4 atil tlr roccs/hrl ld as

ti slwrrmP@2-i dh frgCeWrifffteirdRachtrddtffir
IIGS R8E Sctml9: S12N|Y1/4, S'1T.1/4 $ftl4S81/t' 

s€ctidr dt: w12,1{l2ml/4, frlw!/4s81/4 . ,
Sdofri 31 : tEt/{tlWl/{i }trfl/1lfl/4

ttfttlen comunre, obl0cdofis; $ rdilasb fU hlml conbsro shuild
b fto L[ah Dlybhn 0f 0I, Gas, & thino. P. 0. 8q 145801, S* Lalc

, lrdl 841146fl11. OoDlss d h0 of tlr nnflfd qilcdon rn ru*bb lor
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STATEOFUTAH)

CountyofEmery,)

I, Richard Shaw, onoattr,saythatl amtheGeneral

Manager of the Emery County Progtess, a weekly

newspaper of general circulation, published at

Castle Dale, State and County aforesaid, and that

a certain notice, a true copy of which is hereto

attached. was puhlished in the full issue of such

newspaper for 4 (Four) consecutive issues, and

that the first publication was on the lSth day of

October, 2005 andthat the lastpublicationof such

notice was in the issue of such newspaper dated

the 8th day of November, 2005.

K,I"I >0"-
Richard Shaw - General Manager

Subscribed and sworn tobefore me this Sthdayof

November,20O5.

&M"J/",/'^-
Notary Public My commission expires January

10, 2007 Residing at hice, Utah

Publication fee, $ 238.40
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APPENDIX l-E

FEDERAL LEASE



United States Depanment of the Interior

BUREAU OF IIND UAN^GEUE{T
U?AH 'TA'IE OFFICE

llt  E' towx Tfr"Lc

IALT lJxE glw. UTAH a' l l t

CERTIFITD 'TAIL

C.0.P. Coal OeveloPment ComPanY
53 llest Arpe'lo Avenue
Salt  Lete City,  Utah 84115

tt lftlY lf?3r tlo

3453
u-024316
u-0?4318
(u-942 )

AUG 2 1 lgu)

DECI SION

Assisnments Approved

0n Apri l  25, 1980, Assignments of Coa' l  leases U-0?1315 and U-024318'
entere4 into on Air i f  1,  l98O between Peabody Coal Ccnoqny, ds ass!9norr
and C. C. P. Coa' l  Dbvei Opment Company, 0s assi  gne€ '  Ere f  i  l  ed i  n thi  s
off i  ce.

Sat i  sfac-rory evi  dence of the qual i  f  i  cat ions and bi  di  ngs of C.0. P .  Coa' l
Developnen:-Company has been fi led and the lease accounts arq in good
Itanaiios. The issi grraents appear to reet the reqJirsnent: of the re-
griitioir and are her-eby appi'bued ef f ecti ve Septen5er I , I 980. Approva'l
5t  the assigrunents does noi 'const i tute approval of  any of the terms
thereiz r t r i i t r  may be in violat ion of the lease terrs.

As regbired by the regul ations in 43 CFR 347?.?(a) , _l Personal Bond
and Porer of Atto.neyl secured by $5,000 cash, Has fi led in this
oit ice on August 20, ig8o, for elch coal 

' lease. The bonds are satis-
factort and ire accepted effective August 20, 198C.

Coal
u-0243 15
u-024318

Chief ,  Hinerals Sect ion
JN



o UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Part I .  LEASE RIGHTS GRANTED

Thls  lease,  en tered  In to  by  and be tween the
ca l led  the  lessor ,  th rough the  Bureau o f  Land

"ser i  al Number U-02431 5

Lease Date May 1. .  1958

Un i ted  S ta tes  o f  Amer lca ,  he re ina f te r
Management,  and

l ,  1988 ,  fo r  a  per iod  o f
In  commerc la l  quan t i t i es
terms at  the end of  each

C. 0.  P.  Coal  Development ComPanY
53 l , {est  Angelo Avenue
Sa l t  Lake  C i ty ,  UT 84115

here i  na f te r  ca l  I  ed  lessee,  i  s  read ius ted ,  e f fec t l  ve  May
10 years and for  so long thereaf ter  as coal  I  s  produced
frorn the I  eased I  ands ,  subject  to readJ ustment of  I  ease
10  year  lease  per lod .

Sgc .  I  .
'

tTl

r-l

Th is  lease  read jus tment

Mi  nera l  Lands  Leas  i  ng
4 l  S ta t .  437 ,  30  U.S .C.

Ml  nera l  Leas i  ng  Ac t
6 l  S ta t .  913 ,  30  U.S .C.

i s  sub jec t  to  the  te rms and  p rov ls ions  o f  the :

Ac t  o f  1920,  Ac t  o f
l8 l -287 ,  here ina f te r

February  25,  1920,
refer red to  as the

as amended,
Ac t ;

fo r  Acqu l red
35 r  -359 ;

Lands , Act  o f  August 7,  1947 ,

and to the regulatlons and formal orders of the Secretary of the Interlor which are
nolJ  or  hereaf ter  ln  force,  uhen not  lncons is tent  wi th  the express and spec i f ic
prov l  s lons here i  n .

Sec.2.  Lessor ,  In  cons lderat ion of  any rents  and royal t ies  to  be pa ld,  and the
condi t lons and covenants  to  be observed as here ln  set ' for th ,  hereby grants  to  lessee
the exc lus lve r lght  and pr iv i lege to  dr ' l  l l  for ,  mlne, .  e l t ract ,  remove or  o therwlse
process and d lspose of  the coal  deposl ts  ln ,  upon,  or  under  the,  fu l  lov lng descr ibed
I  ands :

T.  l6  S. ,  R.  7  E. ,  SLM, Utah,  Emery County
Sec. 13, l l i l tD(;
Sec. 14, NE/., ENNl.lZ.

conta in lng 400.00 acres,  nore or  less,  together  v i th  the r ight  to  const ruct  such
works,  bu i ld ings,  p lants ,  s t ructures,  equlpment  and appl lances and the r ight  to  use
such on- lease r lghts-of -vay uh ich may be necessary and convenient  in  the exerc ise of
the r ights  and pr iv l leges granted,  subject  to  the condi t ions here ln  prov ided.

o



PART I l. TER,IS At{D O0NDITI0NS
Soc. 1.(a) REI{TAL RATE Lessee
sha l l  pay  lessor  ren ta l  annua l ly  and
In advance for each acre or fract lon
thereof  dur lng the cont lnuance of  the
lease at  the rate of  $3.00 for  each
lease year .

(b) REIITAL CREDITS Rental
sha l l  no t  be  c red l ted  aga lns t  e l the r
productlon or advance royal t les for
any year.

Sec. 2. (a, PRODUCT l0ll R0YALT I ES
The royal ty shal I  be lzi ,  percent of
the value of  coal  produced by st r ip  or
auger mlning methods and I  percent  of
the value of coal produced by
underground min lng  methods .  Roya l t ies
are due to lessor the f inal  day of  the
months succeedlng the calendar month
i  n whl  ch the royal  ty  obl  i  gat ion
accrues .

(b) ADVA}TCE ROYALT I ES
Upon request  by  the  lessee,  the
author ized of f icer  may accept  for  a
tota l  of  not  more than 10 years,  the
payment  o f  advance roya l t ies  in  l leu
o f  con t inued opera t ion ,  cons i  s ten t
wt  th  the  regu l  a t ions .  The advance
royal  ty  shal  I  be based on a percent  of
the value of  a minimum number of  tons
determi  ned i  n the manner establ  I  shed
by the  advance roya l ty  regu la t lons  ln
e f fec t  a t  the  t lme the  lessee  reques ts
approval  to pay advance royal t les in
l i eu  o f  con t lnued  opera t ion .

Sec. 3. B0NDS Lessee shal I
ma in ta in  in  the  p roper  o f f i ce  a  lease
bond ln the amount of $5,000. The
author i  zed of f i  cer  may requl  re an
adjustment In the amount of  the bond
to  re f lec t  changed  cond i t i ons .

Sec.  A.  DILIGENCE Thi  s  I  ease
I  s  sLOJect  to the condi  t lons of
d i  I  I  gen t  deve lopment  and cont inued
opera t lon ,  except  tha t  these cond l  -
t ions  are  excused when opera t ions
under  the  I  ease are  i  n te r rup ted  by
s t r i kes ,  the  e lements ,  o r  casua l t i es

not  at t r lbutable to the lessee.  The
lessor ,  l r  the  pub l  l c  In te res t ,  may
suspend the condl t lon of contl  nued
operatlon upon payment of advance
royal t les in accordance wf th the '
regu la t lons  In  ex ls tence  a t  the  t ime
of  the  suspens lon .  Lessee 's  fa i  I  u re
to produce coal ln commerclal
quant i  t les  a t  the  end o f  l0  years
shal  I  termi  nate the I  ease.  I f  not
subml t ted  a l ready ,  I sssee  sha l l  submi t
an operat lon and reclamat lon p lan
pursuant  to Sect lon 7 of  the Act  not
later  than 3 years af ter  the ef fect lve
date  o f  th ls  lease readJus tment .

The lessor reserves the pouer to
assent  to or  order the suspensfon of
the  te rms and cond l t lons  o f  th ls  lease
ln  accordance  w l th ,  i n te r  a l  l g ,
Sectl on 39 of the Mi neral GTi ng-fEf ,
30 u.s.c .  209.

Sec. 5. LoG l cAL r{ |tf n{c ur{ l T
(t"l-lu) Ei ther upon approval by the
lessor  o f  the  lessee 's  app l l ca t lon  o r
a t  the  d i rec t ion  o f  the  lessor ,  th i s
lease shal l  become a LMU or par t  of  a
LMU,  sub jec t  to  the  prov l  s lons  se t
fo r th  ln  the  regu la t ions .

The  s t ipu la t ions  es tab l f shed  In  a  LMU
approval  in  ef fect  at  the t ime of  LMU
approva l  w i l l  supersede  the  re levan t
Incons i  s ten t  te rms o f  th l  s  lease so
long as  the  lease remalns  comml t ted  to
the LMU. I f  the LMU of  whlch th is
lease  i s  a  par t  i s  d l sso lved ,  the
Iease sha l  I  then be  sub jec t  to  the
lease terms whl  ch would have been
app l  led  i f  the  lease had no t  been
Inc luded  In  an  LMU.

Sec. 6 . D0CU]'|ENTS, EV I DEilCE AND
Ii{SPECTl0t{ At such t lmes and i  n
such form as I  essor may prescr i  be,
lessee  sha l l  fu rn ish  de ta i led
statements showing the amounts and
qual I  ty of al I  products removed and
sold f rom the lease,  the proceeds
therefrom, and the amount used for
produc t ion  purposes  or  unavo idab ly
los t .

o



Lessee shal l  keep open at  a l l  t lmes
for the Inspectlon of any duly author-
lzed of f lcer  of  lessor,  the leased
preml ses and al I  surface and under-
ground fmprovements,  uorks,  machlnery,
o re  s tockp l  Ies ,  equ lpment ,  and a l  I
books,  accounts,  maps,  and records
re la t l ve  to  opera t lons ,  surveys ,  oF
lnves t lga t lons  on  or  under  the  leased
I ands .

Lessee sha l  I  a l  lo r  lessor  access  to
and copylng of  documents reasonably
necessary  to  ver l f y  lessee compl lance
wl th  te rms and cond i t ions  o f  the  lease.

l . l h l l e  th l s  lease  rema lns  In  e f fec t ,
i  n format ion obta l  ned under th l  s
sec t lon  sha l l  be  c losed  to  inspec t lon
by  the  pub l l c  In  accordance  w l th  the
Freedom o f  In fo rmat ion  Ac t  (5  U.S.C.
552) .

Sec. 7. DA}IAGES TO PROPERTY AND
CONDUCT 0F OPERATIONS Lessee shal I
comply at  i  ts  otvn expense wi  th a l  I
reasonabl  e orders of  the Secretary,
respec t i  ng  d i  I  I  gen t  opera t l  ons  ,  p re-
vent lon of  waste,  and protect ion of
o ther  resources .

Lessee sha l  I  no t  conduct  exp lo ra t ion
opera t ions ,  o ther  than  casua l  use ,
w l thout  an  approved exp lo ra t lon  p lan .
A l l  exp lo ra t lon  p lans  p r lo r  to  the
commencement of  min l  ng operat ions
ui  th i  n  an approved nr i  n i  ng permi t  area
sha l l  be  subml t ted  to  the  au thor ized
of f l  cer .

Lessee sha l  I  car ry  on  a l  I  opera t lons
I n accordance wl th approved methods
and prac t i  ces  as  prov l  ded i  n  the
opera t l  ng  regu l  a t lons  ,  hav l  ng  due
regard for  the prevent lon of  In jury to
I  i  fe ,  heal  th,  or  property,  and
prevept lon of  waste,  damage or
degrada t lon  to  any  land ,  a i r ,  wa te r ,
cu l  tu ra l  ,  b lo ' log i  ca l  ,  v l  sua l  ,  and
other  resources ,  I  nc l  ud l  ng  mi  nera l
depos I  ts  and format ions of  mi  neral
depos i t s  no t  leased  hereunder , .  and  to
o ther  land  uses  o r  users .  Lessee

shal I  take measures deemed necessary
by lessor to accompl tsh the Intent  of
th l  s  lease term. Such measures may
Inc lude ,  bu t  no t  l lm l ted  to ,  mod l f l ca -
t lon  to  p roposed s l t lng  or  des lgn  o f
fac i  I  i  t l  es ,  t lm i  ng  o f  opera t lons ,  and
spec i f l  ca t lon  o f  i  n te r im and  f i  na l
rec lamat ion  procedures . Les sor
reserves  to  i t se l f  the  r lgh t  to  lease ,
sei  I  ,  or  otherwi  se d l  spose of  the
sur face  or  o ther  minera l  depos i ts  in
the  lands  and the  r lgh t  to  cont lnue
ex ls t lng  uses  and  to  au thor l ze  fu tu re
uses  upon or  l  n  the  leased I  ands ,
inc l  ud l  ng  I  ssu lng  leases  fo r  m i  nera l
deposi  ts ,  not  covered hereunder and
approv lng  easements  o r  r igh ts -o f -way.
L 'essor  sha l l  cond i t lon  such uses  to
prevent  unnecessary  o r  unreasonab le
ln te r fe rence  w i th  r igh ts  o f  l essee  as
may be consl  s tent  wi  th concepts of
mu l t ip le  use  and  mu l t lp le  m inera l
deve lopment .

Sec. 8. PROTECTION OF DIVERSE
I NTERESTS, AND EoUAL oPP0RTUN I TY
Lessee sha l  l : '  pay  when due a l  I  taxes
lega l l y  assessed  and  lev ied  under  the
laws of  the State or  the Uni  ted
Sta tes ;  accord  a l I  employees  comple te
freedom of  purchase;  pay a l  I  wages at
leas t  tn ice  each month  In  lawfu l  money
o f  the  Un i ted  S ta tes ;  ma ln ta ln  a  sa fe
work ing  env i ronment  In  accordance w i th
s tandard  i  ndus t ry  p rac t l  ces ;  res t r i  c t
the workday to not npre than I hours
In any one day for underground
workers ,  except  I  n  emergenc l  es  i  and
take measures necessary to protect  the
hea l th  and sa fe ty  o f  the  pub l ic .  No
person under  the  age o f  l5  years  sha l l
be  employed In  any  mine  be low the
sur face .  To  the  ex ten t  tha t  Iaws o f
the State i  n  vhl  ch the I  ands are
s i tua ted  a re  more  res t r i c t l ve  than  the
prov is ions  in  th i s  paragraph ,  then  the
Sta te  I  aws app ly .

Lessee  w i l l  comp ly  w i th  a l l  p rov ls ions
of  Execut ive  0rder  No.  .  11246 o f
Sep tember  24 ,1955 ,  as  amended,  and
the  ru l  es ,  regu l  a t ions ,  and  re l  evan t
orders of  the Secretary of  Labor.



Nel ther  lessee nor  lessee 's  sub-
contractors shal l  malnta ln segregated
fac l  I  l t l es .

Soc. 9. (a) TMilSFERS

lTl  Thl  s  lease may be t ransferred
In rhole or  In par t  to any
person,  assoc la t lon ,  o r
corporat lon qual l f led to hold
such lease in te res t .

l  l  Thls lease may be t ransferred
In  yho le  o r  In  par t  to
another publ lc  body,  or  to a
person yho wi  l ' l  mi  ne the coal
on behal f  of ,  and for  the use
of ,  the publ lc  body or  to a
person trho for the I lmi ted
purpose of  creat i  ng a
secur i ty  in te res t  in  favor  o f
a lender agrees to be
ob l iga ted  to  mine  the  coa l  on
beha l f  o f  the  pub l ic  body .

l - l  Thl  s  I  ease may only be t rans-
ferred ln vhole or  In par t  to
another  smal  I  bus lness
qua l i f i ed  under  l3  CFR l2 l .

T rans fers  o f  record  t i t le ,  work lng  or
roya l ty  in te res t  must  be  approved in
accordance r i  th  theTegu l  a t ld is .

(b) REL I NOU |SHI-IENT The
lessee  may  re l lnqu ish  ln  r l r l t i ng  a t
any  t lme a l l  r i gh ts  under  th l s  lease
or any port ion thereof  as provfded ln
the  regu l  a t ions .  Upon I  essor 's
acceptance o f  the  re l  I  nqu i  shment ,
lessee  sha l l  be  re l leved  o f  a l l  fu tu re
ob l  lga t lons  under  the  lease or  the
re l lnqu lshed port lon thereof ,
wh lchgver  l s  app l l cab le .

Sec. 10. DELIVERY 0F PREM|SES,
REt'tovAL 0F l.tACH tHERY, Eot' I pt'lEt{T, ETC.
1  At  such t ime as  a l  I  por t ions  o f  th i  s
lease  a re  re tu rned  to  lessor ,  l essee
sha l l  de l l ve r  up  to  lessor  the  Iand

leased,  underground t lmber lng,  and
such. other supports and structures
necessary for the preservatlon of the
mlne rork lngs on the leased premlses
or  depos i ts  and p lace  a l l  work lngs  In
condl t ion for suspenslon or abandon-
ment. l . l i  thi  n 180 days thereof ,  I  essee
shal I remove from the preml ses al I
o ther  s t ruc tu res ,  mach i  nery ,  equ lp -
ment,  tool  s ,  and mater i  a l  s  that  i  t
e lec ts  to  o r  as  requt red  by  the
author l  zed of f l  cer . Any such
structures ,  machl  nery,  BQui  pment,
too ls ,  and mater ta ls  remaln ing  on  the
leased lands beyond 180 days,  oF
approved extenslon thereof ,  shal  I
become the property of the lessor, but
lessee  sha l l  e t the r  remove  any  o r  a l l
such property or shal I  conti  nue to be
I lable for the cost of removal and
di  sposal  I  n the amount actual  ly
lncur red  by  the  lessor .  I f  the  sur -
face  l s  owned by  th i rd  par t les ,  l essor
shal  I  uai  ve the requi  rement for
rernval ,  prov i  ded the th I  rd partf  es do
not  ob jec t  to  such wa l  ver .  Lessee
shal  I  ,  pr ior  to the termi  nat ion of
bond  I iab i l l t y  o r  a t  any  o ther  t lme
when requ i red  and in  accordance w l th
a l  I  app l  I  cab le  laws  and  regq la t ions ,
rec la im a l l  l ands  the  sur face  o f  wh lch
has  been d i  s tu rbed,  d l  spose o f  a l  I
debr ls  o r  so l  ld  t ras te ,  repa i r  the
of fs l te and onsi te damage caused by
lessee 's  ac t i v i t y  o r  ac t l v i t l es
lnc iden ta l  the re to ,  and  rec la lm access
roads or  t ra l  I  s .

Sec .  11 . PROCEED I NGS I I{ CASE OF
DEFAULT I f  lessee fa l ls  to comply
ur l th  app l l cab le  laws ,  ex ls t lng
regu la t lons ,  o r  the  te rms,  cond l t l ons
and  s t lpu la t lons  o f  th l s  lease ,  and
the noncompl I  ance contl  nues for 30
days af ter  yr i  t ten not l  ce thereof ,
th l  s  I  ease sha l  I  be  sub jec t  to
cance l  la t ion  by  the  lessor  on ly  by
jud lc ia l  p roceed lngs .  Th ls  p rov is lon
shal  I  not  be construed to prevent  the
exerc ise  by  lessor  o f  any  o ther  lega l
and  equ i tab le  remedy ,  lnc lud lng  wafver
of  the defaul t .  Any such remedy or
wa lver  sha l  I  no t  p revent  la te r

:



o

cancel lat lon for the same default
occurr lng at  any other  t lme.

S€c. 12. HEIRS AND SUOCESS0nS -
II{-INTEREST Each obl lgatlon of thl s
lease sha l l  ex tend to  and be  b lnd lng
upon,  and every benef l t  hereof  shal l
Inure  to ,  the  he l  rs ,  executors ,
admin ls t ra to rs ,  successors ,  o r  ass lgns
of  the  respec t ive  par t les  here to .

Sec. 13. l l lDE'lt{lFlCATl0ll
Lessee sha l  I  indemnl fy  and ho ld
harmless the Uni ted States f rom any
and a l  I  c la lms ar l  s lng  ou t  o f  the
l  essee 's  ac t l  v i  t l  es  i rd  opera t lons
under  th i s  lease .

Sec. 14. SPECIAL STATUTES ThI S
I  ease I  s  subject  to the Federal  l ' la ter
Po l lu t lon  Con t ro l  Ac t  (33  U.S .C.  l l 5 l

l l 75 ) ;  the  C lean  A l r  Ac t  (42  U.S .C.
1857  e t  seq . ) ,  and  to  a l l  o ther  app l l -
cab le  lavs  per ta l  n i  ng  to  exp lo ra t ion
ac t i  v l  t l  es ,  m in i  ng  opera t lons  and
rec I amat i  on , I  nc I ud i  ng the Surface
Mln lng  Cont ro l  and Rec lamat lon  Ac t  o f
1977 (30  U.S.C.  l20 l  e t  ggg.  )

Sec.  15. SPECIAL STIPULATIOT{S -

I. The Regulatory Authorlty shall mean the State Regulatory Authorlty pursuant to
a cooperatlve agreement approved under 30 CFR Part 745 or ln the absence of a
cooperatlve agreement, Offlce of Surface l, l lnlng. The authorlzed off lcer shall mean
the State Dlrector, Bureau of Land flanagenent. The authorized off lcer of the
Surface l. lanagement Agency shall mean tne Forest Supervlsor. Forest Service.
Surface l,lanagement Agency for prlvate surface ls. the Bureau of Land l.lanagenEnt,
For  adJoln lng pr ivate lands r l th  Federa l  mlnera ls  and rh lch pr tmar l ly  Invo lve
llatlonal Forest Service lssues. the Forest Servlce vll l  have the lead for envlron-
rnental analysls and, uhen necessary, documentatlon In an envlronnrental assessnent
or envl ronnental lmpact statement.

2. Ihe authorlzed off lcers, of the Bureau of Land Management, Offlce of Surface
l' l lnlng (Regulatory Authorlty), and the Surface l i lanagenent Agency (Forest Servlce)
respect lve ly .  shal l  coord lnate,  as pract lca l  ,  regulat lon of  n ln lng operat lons and
assoclated act lv l t les  on the lease area.

3. 
' In 

accordance xith Sec. 523(b) of the "surface Mlning Control and Reclimatlon
Act  o f  1977."  sur face min lng and rec lamat lon operat lons conducted.on th ls  lease are
to conform nlth the requlrements of thls Act and are subJect to compllance rlth.
0ff lce of Surface l. l inlng R'egulatlons, or as appllcable, a Utah program equlvalent
approved undel coope rat i  ve agreement ln accordance vlth Sec. 523(c)' The Unlted
stites Government does not uarrant that the entlre tract r l l l  be susceptlble to
ml  n l  ng.



1. .Federal_Regulatrons 43 cFR 3400..pertarnrng t9 cgil l,ranagenent rnke provrsronsfor the surface lranaoement 4gency, uiE surrici # iriicn-li-inair'ti,'i^jr.rsdrcgonof,anv Federal..agency-other tf,an iire oepartnnnl oi ii'iiirdi. iJ'iorilini to leastnsand. to_prescrtbe condrilons to Insure ihe use ano protectlon 
"1 

t-ri i i ' i i ,os. Alr oiqlr! of thts lease contatn lands the surface or yhrcrr--irj"ri 'n.g; l i tn. untt.ostates Department of Agrlculture, Forest servtce l,tanil-LaSai dhoiii i6..r..
The follorlnE_ stlpurailons. pertarn to the ressee responsrbilrty for rnrnlng opera-tlons on the lease area.and bn adJacent arear-is rnay be speclfitaiiy o'.srgnated onilatlonal Forest System I ands .

5. Eefore undertaklnq acilv.l i les that nray dlsturb the surface of prevlouslyundlsturbed Ieased landi., the.ressle miy le i iqurred to conduct a cultural resourcelnventory. and.a pareoniorogrcal ippil 'tsat ;i- the areas to be drsturbed. Thesestudles- .s-hat l  be conducted.6y quat i f ted professronar cuj lurat  ; i ,d; ; ; 'specrai ls tsor quallfted paleontoros.rsts, is .approprtate, 
-anJ-a 

iip6ii-p.l i i i io-iterrzrng tteflndlngs. A plan rl l l fnen .6e suunit'tted rattng reco*eiroatr6ns'ioi-thi protectronof, or -measures to be taken to mitigati l ipacts for idenilfred curtural orpal eontologlcal resources.

I f -cul tural  resources or  paleontologlcal  remalns ( fossl ls)  of  s lgnl f lcant  sc len-t l f lc  ln terest  are d lscoveied dur  I  ng-  operat ions under  th ls  lease.  the lessee pr torto.dlsturbance shalt, tmmedtately b;tng -then to the alte;t i ; ;-; l f  
- i ;e 

approprtateauthorit les. Paleontologlc.al r inralns 
-of 

slgnif lcant iclentl ir i '  rnierest do notlnclude leave-s, ferns, oi drnosaur tracks coinronii.r. iu,i i ! i i  
-dr; i ;; 'underground

nin ing operat lons.

The cOSt of conductlno the ' inventory, preparlng reports,and carrylng out migga_t lng measures shal l  be-borne by the l i is je .  " -  '

6. If there ls reason to bel ieve that threatened or endangered (T&E) siecles ofp lants .or_antmals ,  or  mrgratory  br rd  specres of  h igh r .J . i i i - i i ie ie i i 'occur  tn  tnearea the lessee shall be re.qulied to cbnduct an lr i tensivi r ierJ-rnviniory of ttrearea to be dlsturbed and/or lmpacted_. The I nv_e-ntory shalI be conouciec uy aqual l f ied spe-cta l ls t  and a repor t -o f  f lnd lngs r r i l l  
-be 'prepaiea. -  

i - 'p - lan r t i l  beprepared maklng recommenda.t l .on s for the protecHon ot these speCidr or ac onnecessary to  n l t igate the d ls turbance,

The cost of conductrng . the Inventory,- preparrng reports, and carryrng outn l t lgat lng measures shal i  be borne by th ; ' le ;se i .

7. The lessee shall be.requlred to perforrn a study to secure adequate baseltne
9ll l-1" quantlfy th.e extsi lng'surface r'esources on ani adJacent to th-e-iease area.Lxrsrrng -d-ata may be.used ' l f  such data ls adequate for the Intended purposes. The
:Ir1y._rn_1'-t,^D_i.ad.elulte to locate, quanilfy, and denonstrate the lntei-rLlailonshlp
ot^ tne..geology,. tgpogralhy, surface hydrology, vegetailon, and nlldltfe, gasellni
oara urH De estabHshed so that future prograns of observa on can be lncorporated
at regular lntervals for comparlson.

8 '  Pover l lnes used in  conJunci lon v l th  the mln lng of  coal  f ror i  th ls  lease shal lbe constructed so as to provlde adequate p-rotecH6n for raptoii lnd other large
ll:9:. r{hen feasrble. poieri lnes nrir be'rocated it ie.sf ioo-yaio-s }ron puotic
roaos.



9. The l lrnlted area avallable for mlne facll l t les at the coal outcrop, steep
topography. adverse ulnter reather-, .and. p-hyslcal llmltailons on the slze ario oestgn
of the access road, are factors xhlch vll l 'determlne the ult lnrate slze of the sui-
face area ut l l lzed for  the mlne,  A s l te  spec l f lc  env l ronnenta l  analys ls  r l l l  be
prepared for each ner nlne slte development and for maJor nodlf lcatlons- to erlstlng
developments to examlne alternatlves and mltlgate confl lcts.

10. The lessee shall be requlred to establlsn a monttorlng system to locate,
measure, and quantlfy the progresslve and flnal effects of' unlerground mlnlni
actlvlt les on. the topographlc surface, underground and surface fiydrology ani
vegetatlon. The mnltoring system shall ui l l lze technlques yhtch yti l  pro:vi de a
contlnulng record of change over t lne and an analyi lcai method for locitton and
measuremnt of a number of polnts over the lease area. The monltorlng shall
I ncorporate and be an extenslon of the basel lne data.

I l ._  The lessee shal l  prov lde for  the suppress lon and cont ro l  o f  fuq l  ve dust  on
haul roads and at coal hand^llng.and storage facll l i les. 0n Foreit Development
Roads (FDR), less_ees may -p-erforn thelr share of road malntenance by J commensirrate
share agreement lf a slgnlf lcant degree of traff lc ls generated thaf ls not related
to the l  r  act lv l t les .

12.  Ex lept  a t  spec i f lca l ly  approved locat lons.  underground rn ln lng operat ions shal l
be conducted In such a manner so as to prevent surfaie subsldencl that yould: f i)
cause the creatlon of hazardous condlt lons such as potentlal escarpment fal lure and
landsl ldes. (2) cause damag_e to exlstlng surface 

'structures, 
an'd <3) darnage oi

alter. the f lou, of p-erennlal streams. The lessee shall provide specif lc nrejsures
for the protectlon of escarpments, and determlne correctlve measurej to assure that
hazardous condlt lons are not created.

13. In order to avoid surface dlsturbance on steep canyon slopes and to preclude
the need for surface access, all surface breakouts for ventl ' latlbn tunnels itratt be
constructed from inslde the mine, except at speclf lcal ly approved loca ons.

14.  The coal  conta lned r l th ln ,  and author lzed for  min lng under  th ls  lease,  shal l
be extracted only by underground nlnlng nethods.

15. Exlstlng Forest Servlce orned or permltted surface lmprovements yi l l  need to
be protected, restored, or replaced to provlde for the conilnuance of current land
uses.

l6 '  In  order  to  protect  -b lg  game v ln ter lng areas,  e lk  ca lv lng and deer  fawnlng
areas,  sagegrouse s t ru t t lng areas,  and other  cr l t lca l  v l ld l l fe  habl ta t  and/o i
act lv i t les .  lpec l f lc_ _sur face uses outs lde the n lne development  area may be
cur ta l led dur lng spec l f lc  per lods of  the year .

17.  Suppor t  fac l  l l t les ,  s t ructures,  equlpment ,  and s lml  lar  developments r l l  I  be
renoved fron the lease area vlthln 2 years after the f lnal termlna on of use of
such fac ' l l l t les .  Th is  prov ls lon shal l  apply  un less the requl rement  o f  sec i lon l0
of the lease form ls appllcable. Dlsturbed areas and those areas orevlously
occup led.  by  such fac l l l t ies  v t l l  be  s tab l l l zed and.  rehab l l l ta ted,  

'd r i lnage i
reestab l lshed,  and the areas re turned to  a  premln lng land use.
'18.  The lessee at  the conc lus lon of  the mtn lng operat tons,  or  a t  o ther  mes as
sur face d ls turbance re la ted to  mln lng may occur ,  r l l l  rep lace a l l  danraged,  d ls-
turbed. or dlsplaced corner monuments (sectlon corners, 

'qoarter 
corners, ctc.)



thelr_ accessorles and appendages (rttness trees, bearlng trees, etc.). or restore
them.to thelr orlglnal coirdli lon and locailon, oi at othir locailoni i iat meet therequlrements of the rectangular surveylng systen. Thls york shall be conducted atthe €xpense of the less€e.-by a profeisl6nai land surveyor rejt i{ereo- ln tte st.teof utah and to the standaids ind gutdeltnes found tn ttre'nlnual- di au;r; i i ; iIns t ruct lon,  U.S.  Depar tment  o f  In ter ior .

!9 .  The lessee at  h ls  erpense v l l l  be responslb le  to  rep lace any sur face vater
19il! l f !gq.for.protectton,'t iat mav be rost'or adversely a?dcieJ 6v mi'nrns opera-trons' urth uater fron an alternate source In sufflclent quanilty lnd quait iy tonalnta ln  ex ls t tng r lpar tan habl ta t ,  f tshery habi ta t ,  l tvest6ck ano-r i iJ r r ie  us i ,  o io ther  land uses.

?0.. r lq lessee must comply-nlth all the rules and regulailons of the secretary ofAgrlculture set forth at Tit le 36, c_hapter II, of thi code of Federal-Regulat' lons
governlng the use and management of the Nafional Forest systen fitFS) 

-yhen 
notlnconsigtent  v i th  the r lghts-  granted by the secretary  o f  the in ter tor  tn  the lease.

The Secietary of Agrlculture's- rules and regllai lons-must be co,mplled ritn ror <D
lll -rfl 1ld occup_ancy.of tlr9. NFS prlor to approv_al of a permtt/operailon plan by
the Secretary of Interlor, (2) uses of al l exls ng lmprovenents, such as- Foresi
Development-Roads,  v l th ln  and outs ide the area l lce ised. 'perml t ted 'o i  ieased by the
secretary of rnterlor, and (3). use and occupancy of the' NFs not authorlzed'by apernl t/operat I on plan approved by the Secretaiy oi ttre Interlor.

A l l  mat ters  re la ted to  th ls  s i lpu la t ion are to  be addressed to :

Forest Supe rv I sor
Mant i -LaSal  a t lonal  Forest
599 l {est  Pr ice Rlver  Dr ive
Pr lce,  Utah 84501

Telephone No. :  801-637-2817

ttho is the authorlzed representatlve of the Secretary of Agrlculture.



UNITED STATES
DEPARTMEI{T OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Ser la l  Number U-024319

Lease Date l . fqv I .  1958

Part I. LEASE RIGHTS GM]{TED

Thls lease, entered tnto.by and between the unlted States of Amerlca, herelnaftercalled the lessor, through the Bureau of Land Hanagement, and

, 9: 9. l .-Coal Development Company
53 Hest Angelo Avenu!
Sal t  Lake Ct ty ,  UT 84115

here lnaf ter  ca l led lessee, . . ls  re-ad justed,  e f fecHve i tay l .  l9gg,  for  a  per iod ofl0 years and for so long thereaftei as ioal ls producid in comrirercl al quantiyesfrom the_ leased lands, iubJect to readJustment of leasg termi-if irr l 'eno of eachl0 year  lease per iod,

Sec.  l .  Th ls  le lse readJustment  ls  subject  to  the terms and prov ls ions of  the:

l - IX- l  ui  neral  Lands
4l  Stat  .  437,_Leas ing  Ac t  o f  1920,  Ac t  o f  February  25 ,  1920,  i s  amended,

30  u .s .c .  l 8 l -287 ,  here ina f te r  re fe r re i  to  as  the  Ac t ;

l - l  ! !ngt . l  - !e lstn! . .  lc !  !9r  lcquired Lands,  Act  of  Ausust  7,  ts47,6 l  Stat .  9 t3.  30 U.S.C.  35t-359; '

and to the reg^ulatlons and formal orders of the Secretary of the Interlor uhlch arenor or hereafter In force, vhen not lnconslstent rtth the e*presi and spectfi ip rov l  s  i  ons here in .

sec.2.  Lessor ,  In  cons iderat ion of  any rents  and royal  es to  be pa ld,  and thecondit lons and covenants to be observedis herein set f-orth, treieOi grints to Iesseethe exc lus lve. . r ight  and pr iv i lege to  dr i l l  for ,  mine,  ext ract ,  r l 'no ie-  o .  o thery iseprocess and d lspose of  the coal  deposl ts  in ,  upon,  or  under  t i re  fo l lov lng descr ibeJI  ands:

t' 
l:'f"'l: l'fu1't'n' 

utah' Emerv countv

conta ln lng-  8 ! .00 acres,  more or  less,  together  y l th  the r lght  to  const ruct  suchvorks,  bu l ld lngs^, .p lants ,  s t ructures.  equlprnent  and appl iances-  anO thJ- i lght  to  usesuch on-lease rl gits--of-vay whlch may bi necessary anij 'convenlent In the exerctse ofthe r lghts  and pr iv l leges granted,  subJect  to  the iondl t ions h i re in  p .on iaeo.



PART I l. TERI'fSi AltD C0t{DtTtONS
Sec. 1. (a) RENTAL RATE Lessee
sha l  l .  pay  lessor  ren ta l  annua l  l y  and
in advance for each acre or fr ici lon
thereof  dur lng the coni lnuance of  the
lease at  the rate of  $3.00 for  each
lease year .

(b) RENTAL cREDITS RentaI
shal  I  n9t  be credi  ted agai  nst  e i  ther
production or advance royal t ies for
any year.

Sec. 2. (a) PRODUCTtON R0YALTt ES
Tfte royal ty shal I  be 1Z'A percent of
the value of  coal  produced by st r ip  or
auger  min ing  methods  and I  percent  o f
the value of  coal  produced by
underg round  min ing  methods .  Roya l t i es
are  due to  lessor  the  f ina l  day  o f  the
months  succeed ing  the  ca lendar  month
i  n  wh i  ch  the  ,  roya l  ty  ob l  i  ga t ion
accrues .

(b) ADVANCE ROYALTI ES
Upon request  by  the  I  essee,  the
author ized of f i  cer  may accept  for  a
tota l  of  not  more than l0 years,  the
payment  o f  advance roya l t ies  in  l leu
o f  con t inued opera t ion ,  cons i  s ten t
w i  th  the  regu l  a t ions .  The advance
roya l  ty  sha l  I  be  based on  a  percent  o f
the value of  a minimum number of  tons
determi  ned I  n  the  manner  es tab l  i  shed
by the  advance roya l ty  regu la t ions  In
e f fec t  a t  the  t ime the  lessee  reques ts
gpproval  to pay advance royal i les ln
l l eu  o f  con t inued  opera t ion .

Sec.  3.  B0NDS Lessee shal  I
ma in ta in  in  the  p roper  o f f i ce  a  lease
bond in the amount of  $5,000.  The
author i  zed of f i  cer  may requi  re an
adjustment in  the amount of  the bond
to  re f lec t  changed  cond i t i ons .

Sec.  4. D IL IGENCE Th is  lease
i  s  sub jec t  to  the  cond i  i lons  o f
d i  I  i gen t  deve lopment  and  con t inued
opera t i  on ,  except  tha t  these cond l  -
t ions  are  excused when opera t lons
under  the  lease are  in te r rup ted  by
s t r i kes ,  the  e lements ,  o r  casua l t i es

not  a t t r lbu tab le  to  the  lessee.  The
lessor ,  i r  the  p lb !  i c  i n te res t ,  may
suspend the condi i lon of  coni lnuei
operatlon upon payment of advance
royal  t les i  n  accordance wi  th the
regu la t fons  In  ex is tence  a t  the  i lme
o f  the  suspens ion .  Lessee ,s  fa l  l u re
to produce coal i  n commerci al
quant i t les  a t  the  end o f  l0  years
sha l  I  te rmina te  the  lease.  I f -  no t
subml t ted  a l ready ,  lessee  sha l l  submi t
an operat ion and recl  amai lon p l  an
pursuant  to Sect ion 7 of  the Act  not
la te r  than 3  years  a f te r  the  e f fec t i ve
da te  o f  th i s  lease  readJus tment .

The lessor reserves the pobrer  to
assent  to  o r  o rder  the  suspens ion  o f
the  te rms and  cond i t i ons  o f  th i s  lease
i  n  accordance w i  th ,  i  n te r  i l  i  g ,
Sec t lon  39  o f  the  Minera t - tEEing ls I
30 u.  s.  c .  209 .

Sec. 5. LOG ICAL M IN I  NG UT{ IT
(t f iU) Ei ther upon approval by the
I  essor  o f  the  I  essee '  s  app l  i  ca t ibn  o r
a t  the  d l rec t ion  o f  the  lessor ,  th i s
lease shal I  become a LMU or part of a
LMU,  sub jec t  to  the  prov l  s ions  se t
fo r th  In  the  regu la t ions .

The  s t lpu la t ions  es tab l l shed  ln  a  LMU
approval  in  ef fect  at  the t ime of  LMU
approva l .  w i l l  supersede  the  re levan t
I  ncons i  s  ten t  te rms of  th i  s  I  ease so
long as  the  lease remains  commi t ted  to
the  LMU.  I f  the  LMU o f  wh ich  th is
lease  l s  a  par t  l s  d l sso lved ,  the
lease  sha l  I  then  be  sub jec t  to  the
lease te rms wh ich  wou ld-  have been
app l  ied  i f  the  lease had no t  been
Inc luded  in  an  LMU.

Sec. 6. DOCUMEI{TS, EV I DENCE AND
Ii {SPECTI0N At  such t imes and in
such fo rm as  I  essor  may prescr i  be ,
I  essee  sha l  I  fu rn i  sh  de ta i  I  ed
s ta tements  showi  ng  the  amounts  and
qual  i  ty  of  a l  I  products removed and
so ld  f rom the  I  ease,  the  proceeds
therefrom, and the amount used for
produc t ion  purposes  or  unavo i  dab ly
los t .



Lessee shal  I  keep open at  a l  I  t fmes
for . the_lnspeci lo i  of  any duly author-
tzed of f lcer  of  lessor,  the leased
preml ses and al I  surface and under-
ground . lmprg_vements, rorks, machl nery,
9 re  s tockp l  les ,  equ lpment ,  and a t  t
books,  iCcounts,  maps,  and records
rel  at l  ve to operai lons ,  surveys,  oF
Inves t lga t ions  on  o r  under  the - leased
I  ands .

Lessee sha l  I  a l  lon  Iessor  access  to
and copylng of  documents reasonably
ngggssary  to  ver l f y  lessee compl  iance
v i th  te rms  and  cond l t i ons  o f  the ' lease .

l . l h l l e  th l s  lease  rema ins  in  e f fec t ,
i  n format ion obta i  ned under th i  s
sec t ion  sha l l  be  c losed  to  Inspec t ion
by the publ  I  c  i  n  accordance wi ' th  the
Freedom o f  In fo rmat ion  Ac t  (5  U.S.C.
552) .

Sgc.  7 . DAI'IAGES TO PROPERTY AND

shal  I  take measures deemed necessary
by I es-sor to accompl i sh the t ntent oi
th l  s  lease term. Such measures may
inc lude ,  bu t  no t  l im i ted  to ,  mod l f l ca_
!lol- - Iq proposed s i  t i  ng or des I gn of
fac i l i t l es ,  t im fng  o f  opera i lons , -  and
spec i f i  ca t lon  o f  i  n te r im and f i  na l
rec lamat ion  procedures .  Lessor
reserves  to  i t se l f  the  r lgh t  to  lease ,
sel  I  ,  or  otherwi  se df  s fose of  th;
sur face  or  o ther  minera l .  depos l ts  in
the  lands  and the  r igh t  to '  con i lnue
ex is t ing  uses  and  to  iu thor l ze  fu tu re
lse !  upon or  i  n  the  I  eased I  ands  ,
lnc lud ing  i ssu ing  leases  fo r  m inera i
deposi  ts ,  not  covered hereunder and
approving easements or  r ights-of_way.
Lessor shal  I  condl  i lon sui t r  uses 1o
prevent  unnecessary  o r  unreasonab le
in te r fe rence  w i th  r igh ts  o f  l essee  as
mal  be consi  s tent  wi  th concepts of
mu l t ip le  use  and  mu l t ip le  m inera l
deve lopment .

CONDUCT 0F 0PERATt0r{S Lessee shal l
comply at  i  ts  orrn expense wi  th .a l  I
reasonab le  o rders  o f  the  Secre tary ,
respec t lng_  d i  I  i gen t  opera t ions ,  p re -
vent ion  o f  was te ,  and pro tec t ion-  o f
o ther  resources .

Lessee sha l  I  no t  conduct  exp lo ra t ion
opera t lons ,  o ther  than casua l  use ,
w i thout  an  approved exp lo ra t ion  p lan .
A l  I  exp lo ra t ion  p lans  pr io r  to '  the
commencement of mi n i  ng operai lons
w i th in  an  approved  min ing  permi t  a rea
sha l l  be  submi t ted  to  the  au thor ized
of f i  cer .

Lessee  sha l l  ca r ry  on  a l l  opera t ions
in accordance wi  th approved methods
and prac t l  ces  as  prov i  ded i  n  the
opera t i  ng  regu la t lons ,  hav l  ng  due
regard for  the prevent ion of  in jury to
I  i f e ,  hea l th ,  o r  p roper ty ,  

-and

prevent ion of  waste,  damage or
degrada t ion  to  any  land ,  E i r ,  wa te r ,
cu l  tu ra l  ,  b io log i  ca l  ,  v i  sua l  ,  and
other .  resources ,  i  nc l  ud i  ng  ml  nera l
deposl  ts  and format ions of  mi  neral
depos i t s  no t  leased  hereunder ,  and  to
o ther  land uses  or  users .  Lessee

Sgc. 8. PROTECTION OF DIVERSE
TNTERESTS, AND EoUAL 0PPORTUil I TY
Lessee sha l  I  :  pay  when due a l  I  taxes
lega l  l y  assessed  and  lev ied  under  the
laws of  the State or  the Unl  ted
Sta tes ;  accord  a l l  employees  comple te
freedom of  purchase;  pay-  a l  I  wagis at
least  twice each month in lawful -money
o f  the  Un l ted  S ta tes ;  ma in ta in  a  sa f i
work ing  env i ronment  in  accordance rY i th
s tandard  I  ndus  t ry  p rac t i  ces ;  res t r l  c t
the workday to not rpre than g hours
In any one day for underground
workers ,  excep t  In  emergenc ies i  anO
take measures  necessary  to  p ro tec t  the
hea l th  and  sa fe ty  o f  the  dub l i c .  No
person under  the  age o f  16  years  sha l  I
be employed I  n any ml  ne 

-  
below the

surface.  To the extent  that  larrs of
the State i  n  whi  ch the I  ands are
s i tua ted  a re  more  res t r l c t i ve  than  the
prov ls ions  in  th i s  paragraph ,  then  the
Sta te  laws  app ly .

Lessee  w i l l  comp ly  w i th  a l l  p rov is lons
of  Execut ive  0rder  No.  

' l  
1246 o f

September  24 ,  1985,  as  amended,  and
the  ru les ,  regu la t ions ,  and  re levan t
orders of  the Secretary of  Labor.



Nei ther  lessee  nor  lessee 's  sub-
con t rac to rs  sha l  I  ma i  n ta i  n  segrega ted
fac i l i t i es .

Sec. 9. (a) TRANSFERS

lf,-l

I  eased ,  underg round  t imber i  ng ,  and
such  o ther  suppor ts  and  s t ruc tu res
necessary  fo r  the  p reserva t ion  o f  the
mi  ne  v lo rk i  ngs  on  the  I  eased premi  ses
or  depos i t s  and  p lace  a l  I  work ings  in
cond i  t ion  fo r  suspens ion  or  abandon-
ment .  l 4 i  th  in  180  days  thereo f  ,  l essee
sha l  I  remove f rom the  premi  ses  a l  I
o ther  s t ruc tu res ,  mach inery ,  equ ip -
ment ,  too l  s ,  and  mate r i  a l  s  tha t  i  t
e  I  ec ts  to  o r  as  requ i  red  by  the
au tho r i  zed  o f f i  ce r . Any  such
s t ruc tu res ,  mach i  ne ry ,  €Qu i  pmen t ,
t oo l  s ,  and  ma te r i  a l  s  r ema i  n i  ng  on  t he
Ieased  I ands  beyond  i 80  days ,  o t
app roved  ex tens ion  t he reo f ,  sha l  I
become  the  p rope r t y  o f  t he  l esso r ,  bu t
l essee  sha l l  e i t he r  r emove  any  o r  a l l
such  p rope r t y  o r  sha l  I  c cn t i nue  t o  be
I  i  ab l  e  fo r  t he  ccs t  o f  remova l  and
d i sposa l  i n  t he  amoun t  ac tua l l y
i  ncu r red  by  t he  I  esso r .  I f  t he  su r -
f ace  i s  owned  by  t h i r d  pa r t i es ,  l esso r
sha l  I  wa i  ve  t he  requ i  r emen t  f o r
remova l ,  p rov ided  t he  t h i r d  pa r t i es  do
no t  ob jec t  t o  such  wa  i  ve r  .  Les  see
sha l l ,  P I i r : r '  t o  t he  t e rm ina t i on  o f
bond  I  i  ab i  i  i  t y  o r  a t  any  o the r  t ime
when  requ  i  r : d  and  i  n  acco rdance  w i  t h
a l l  app l i c i c l e  l aws  and  regu la t i ons ,
rec l a im  a l l  l ands  t he  su r f ace  o f  wh i ch
has  been  d i  s t u rbed ,  d i  spose  o f  a l  I
deb r i  s  o r  so l  i  d  was te ,  r epa i  r  t he
o f f s  i  t e  and  ons  i  t e  damage  caused  by
I  essee '  s  ac t i  v i  t y  o r  ac t i  v i  t i  es
i nc i den ta l  t he re to ,  and  rec l a im  access
roads  o r  t r a i l s .

Sec.  11.  PROCEEDINGS IN CASE OF
DEFAULT -  I f  I  essee  fa i  I  s  t o  comp ly
w i  t h  app l  i  cab l  e  I  aws ,  ex i  s t i  ng
regu l  a t i ons  ,  o r  t he  t e rms  ,  cond i  t i ons
and  s t i pu la t i ons  o f  t h i  s  l ease ,  and
the  noncomp l  i  ance  con t i  nues  fo r  30
days a f ter  . . . t r  i  t ten not  i  ce  thereof ,
t h i s  l ease  sha l l  be  sub jec t  t o
cance l l a t i cn  by  t he  l esso r  on ' ! y  by
j ud i c i a l  p ' ' c ceed ings .  Th i s  p rov i s . i on
sha l  I  no t  be  '  c cns  t r ued  t o  p reven t  t he
exe rc i  se  by  l esso r  o f  any  o the r  l ega l
and  equ i  t ab le  r emedy ,  i  nc l  ud i  ng  wa i  ve r
o f  t he  de fau l  t .  Any  such  remedy  o r
wa i ve r  sha l l  no t  p reven t  l a t e r

Th is  lease  may  be  t rans fe r red
i  n whol  e or  i  n  par t  to any
person , assoc ia t ion ,  o r
co rpo ra t i on  qua l i f  i ed  t o  ho ld
such  l ease  i n te res t .

l - l  ,  Th i s  l ease  may  be  t r ans fe r red
in  who le  o r  i n  pa r t  t o
ano the r  pub l i c  body ,  oF  t o  a
person who rv i  I  I  mi  ne the coa l
on  beha l f  o f ,  and  f o r  t he  use
o f ,  t he  pub l  i  c  body  o r  t o  a
pe rson  who  f o r  t he  l im i t ed
pu rpose  o f  c rea t i ng  a
secu r i t !  i n t e res t  i n  f avo r  o f
a  I  ende r  ag rees  t o  be
ob l i ga ted  t o  m ine  t he  coa l  on
beha l f  o f  t he  pub l i c  body .

l - f  Th i s  l ease  may  on l y  be  t r ans -
f e r red  i n  who le  o r  j n  pa r t  t o
ano the r  sma l l  bus iness
qua l i f i ed  unde r  t 3  CFR l 2 l .

T rans fe r s  o f  r eco rd  t  i  t l  e ,  wo rk i  ng  o r
roya l t y  i n t e res t  mus t  be  aop roved  i n
acco rdance  w i  t h  t he  regu la t i ons .

(b ) REL I NOU tSHI'|ENT The
lessee  ma-v  re l  i nqu i sh  i n  w r i t i ng  a t
any  t ime  a l l  r i gh t s  unde r  t h i s  l ease
o r  any  po r t i on  t he reo f  as  p rov ided  i n
the  regu  I  a t  i  ons  . Upon lessor ' s
accep tance  o f  the  re l  i  nqu i  shment ,
lessee  sha l l  be  re l ieved  o f  a l l  fu tu re
ob l  i ga t ions  under  the  lease  o r  the
r e l  i  nqu i  shed po r t i on the reo f ,
uh i che r re r  i s  app l  i cab le .

Sec .  1  0 . D E L I V E R Y  O F  P R E M I S E S .
REMoVAL 0F MACHtNERY, EQUtplvrENT, ETC.

A t  Such  t ime  as  a l l  po r t i ons  o f  t h i s
l ease  a re  re tu rned  t o  l esso r - ,  l essee
sha l  I  de l  i  ve r  up  t o  l esso r  t he  l and



cance l la t ion  fo r  the  sa rne
occur r ing  a t  any  o ther  t ime .

defau I  t

Sec. 12. HEIRS AND SUCCESSORS
lN - l I {TEREST Each  ob l i ga t i on  o f  t h i s
l ease  sha l l  ex tend  t o  and  be  b i nd ing
upon ,  and  eve ry  bene f i  t  he reo f  sha l  I
i  nu re  t o ,  t he  he i  r s  ,  execu to r s ,
adm i  n i  s t r a to r s ,  successo rs ,  o r  ass igns
o f  t he  respec t i ve  pa r t i es  he re to .

Sec.  13.  tNDEt ' lNfFtCATlON
Les  see  sha l  I  i  ndemn i  f y  and  ho l  d
ha rm l  ess  the  Un i  t ed  S ta tes  f rom any
and  a l l  c l a ims  a r i s i ng  ou t  o f  t he
lessee ' s  ac t i v i t i e s  anO cpe ra t i ons
unde r  t h i s  l ease .

Sec .14 . SPECIAL STATUTES Thi s
I  ease  i  s  sub  j ec t  t o  t he  Fede ra  I  h l a te r
Po l  I  u t i on  Con t ro l  Ac t  (  33  U .  S .  C .  I  I  5 l

I  I  75 )  ;  t he  C l  ean  A i  r  Ac t  ( t z  U .  S .  C .
1857  e t  seg . ) ,  and  t o  a l i  o t he r  app l i -
cab le  l aws  pe r t a i n i ng  t o  exp lo ra t i on
ac t i v i t i e s ,  m in i ng  ope ra t i ons  and
rec lama t i on ,  i nc l ud ing  t he  Su r face
M in ing  Con t ro l  and  Rec lama t i on  Ac t  o f
1977  (30  U .S .C .  l 20 l  e t  seo .  )

Sec.  1  5 . SPEC I AL ST I PULAT I ONS

The fo l lo r r ing  s t ipu la t ions-  made par t  o f  th is  lease may be  wa lved or  anrended w i ththe  mutua l  consent  o f  the  lessor  and lessee.

l .  In  accordance |v i th  Sec .  523(b)  o f  the  "Sur face .  Min ing  Cont ro l  and Rec lamat ion
Act  o f  1977, "  sur face  min ing  and.  rec lamat ion  opera t ions  ccn tuc teJ  on  l r , i r  lease areto- ron form-  w i_ th  the  requ i rements  o f  th ts  ac i  and are  5ub jec t  to  .o rp i iance w i th
0 f f i ce  o f  sur face  Min ing  regu la t ions . ,  o r  as  app l i cab le .  a  i r ta r ,  p iog i#  equ iva len t
ipproved under  coopera t ive  agreement  ln  accordance r . , i th  sec .  5 i3 (c i .  t t r l  un i teds ta tes  Governnent  does  no t  war ran t  tha t  the  en t i re  t Iac t  w i l l  be  suscept ib le  tomin ing .

2 .  The  permi t t i ng  o f  any  m in ing  cpera t ions  on  the
poss i  b le  des i  gna t ion  o f  any  por t ion  o f  the  ' rease  

as
k inds ,o f  su r face  min ing  under  the  regu ' l  a t ions  o f  the
Mi .n inq  con t ro l  and  Rec lamat jgn  Ac t  o f  r977  (sMcRA)  in
on  the  mine  p lan  permi t .

I  ea  se  ' l i  I  I  be  sub  j ec t  t o  t he
lnsu i  t ab le  f o r  some  o r  a l  I
Depa r tmen t  unde r  t he  Su r face
e f fec t  a t  t he  t ime  o f -ac t l on

3. .  Before  -under tak ing  ac t iv . i  es  tha t  may d is tu rb  the  sur face  o f  p rev ious ly
und is tu rbed  leased  lands ,  the  lessee  may  be  requ i red  to  conduc t  a  cu l tu ra i  .esourc 'e
inventory  o f  the  areas  to  be  d is tu rbed.  rhese s tud ies  sha l l  be  ionduc ted  uyqua l i f led  pro fess iona l  cu l tu ra l  resource  spec la l i s ts  and .  repo i l  p repared



119mtzt1s the flndlngs. A plan rt l l  then be submitted maklng reconnendalons forEne. pro_recilon of' or neasures to be taken to ntilgate rmpacts for rdenilfrid
cul turel resources .

If slgnlf lcant cultural resources are dlscovered durlng opera ons under thlslease, the lessee shall lmnedlately brrng-thlm to the att ini lbn of the authortzedofflcer rho shall evaluate or have evaluiteJ iuc-h dtscoveries anO, vti ir ln s iorringdays , shal I notr fy the Lessee what acilon shai'i 
-ue--taten - 

rrii' ie#ct to suchdlscover les.

The cost of conductrno the I nventory., preparrng reports, and carryrng out necessaryprotectlve mltlgailng 
-measures 

srrait '6e'loine Ui tf,. lessee.

4. Before undertaklno activl es that may dlsturb the surface of pr€vrousryundlsturbed leased lanis,. the lei lee rav rje requrieo to-ionouct-i pi ieontotogtcal
appra isa l  o f  the areas to  be dts turbe i .  The ' rppratsa l  sr ra i i  u i - ionaucte i  

-uy
qual i f led pa leonto loo is ts .and a repor t . .prepaiec ' i tern i i tng i l re  r inarn is .  A pranvll l  then be submittei rnaklng recommdndattSni' ioi the proteilon of. oi 'measures tobe taken to mttrgate rrnpacts-for idenilfred fattontoloitcal resourie!.-

1 I  pa leonto log ica l  rematns ( foss l ls )  o f  s lgn l f lcant  sc len i l f lc  In terest  are
: l : :ov i :eo. .d-ur i rg ,  opera i lons urder  th ls . lease,  the lessee shal l  lmmedrate ly  br ingtnen to the attention of the authori zed off l  cer who shal I eval uate dr havievaluated such d lscover ies br .ought  to  h ls  a t ten on and,  t { t th ln  5  vo i t tng oays,shall notlfy -the Iessee rhat- action strati be taten rfffr ' ' rrp.it to suchdlscover ies.  Paleonto log lca l  remalns of  s lgn i f lcant  sc ien f ic  in- ferest  do notInclude leaves. ferns, or dinosaur tracks c5mrnon ly encounteieo luring unoeitrounJml  n i  ng operat lons.

]!:.:91!..9f_.,"Jld-1c.!tnS the Inventory, prepartng reports, and carrytng out necessary
ll" l :9f]I:^. j I_i l ,S-+tng measures shail.be__borne by the lessee. The iost of salvag6or  pareontorogrcat  remalns ( foss l ls )  shal l  be borne by the Unl ted s ta tes.

5.  I f  there ls  reason to  be l ieve that  threatened or  endangered (T&E) spec ies ofp lants  or  a l iqa ls ,  or  nr lgra. tory  spec les of  h lgh Federa l  ln te iest  occui  ln ' the area.the lessee.shal l  be rer l ' l ied toconduct  an In t ins lve r le ld  invenio iy-or  in .  area tobe drs turbed and/or  lmpacted. .  A l ls i lng of  mlgratory  b l rds 
-o f  

h lgh Federa lIn terest  ln  Federa l  coal .  produclng reg lons-  ls  publ ished 'by the F ish and t { l ld l l fe
Servlce, . l l i  grator-y. -8ird HanagemenI off- lce, t{ashington, D.c: The I nvintory shall be
!? lgr i ! :q  by qual i f ted s .pec ia l ts t  and.  a .  repor t  6r  r inotngs v i t t  Ol  f repareO.  A
t]i l_!r] l  q. prepared..maktng recomnendailons for the protecilon of theie ipectes oracrron necessary to  mt  gate the d ls turbance.

The.cost of conductlng the inventory,. preparlng reports, and carrying out necessaryprote,ctlve mltlgatlng measures stratl bd borne by the leisee.

6. The lessee shall be required to perform a study to secure adequate base,l inedata. to quantlfy the exlstlng surface rLsources oh ani adjacent to 
-it ie -iease 

area.
Lx ls t lng -d .ata mal  be used i f  such data ls  adequate for  the In tended purposes.  The
::r1{^r11t-t,-b,..adequate to locate, quanHfy, and demonstrate the Intei_rir lai lonship
or. tne..g.eorogy,. topography, surface hydrology, vegeta on, and vlldl i fe. Baseltnioara ul ue estabtished so that future programs of observa on can be Incorporated
at  regular  in terva ls  for  compar ison.



7. Porerl lnes on the lease area used In conJunctlon slth the rnlnlng of coal from
thls lease shal l  be constructed -so as_ to provlde adequate protectlon for raptors
and o ther  la rge  b l rds .  l {hen feas ib le ,  porer l lnes  y l l l  be  loca ted  a t  leas t  lO0
yards frorn publ I c roads.

8. - The lessee shal l  provide for the suppresslon and control of fugl i lve dust on
haul roads and at coal handllng and storage faci l l t les on the leise area. The
nigratlon of road surfactng and subsurface materlals Into streams and yater courses
shal I  be prevented.

9 .  The lessee sha l l  be  requ l red  to  es tab l l sh  a  nnn i to r lng  sys tem to  Ioca te ,
mellulgr and quantl fy the progresslve and f lnal effects of underground minln!
actlvl t les on. the topographlc surfat,  underground and surface hydrology ani
vegeta t lon .  The mon l to r lng  sys tem sha l l  u t i l i ze  techn iques  wh lch  v l i l  p rov i  de  a
continulng record of change over t lme and an analy cal method for loci on and
neasuremnt of a number of- points over the lease area. The rnonitorlng shal l
Incorporate and be an extenslon of the basel Ine data.
'10 .  

tx .cept  a t  spec i f i ca l l y  approved loca t lons ,  underground mln ing  operaHons sha l I
be  conducted  In  such a  manner  so  as  to  p revent  sur face  subs idenc i  fha t  you ld :  l )
cause the creatlon of hazardous condlt ions such as potentlal escarpment fai lure and
lands l tdes ,  2 )  cause damage to  ex is t ing  sur face  s t ruc tu res ,  and 3 i  danage or  a l te r
the f lor{ of perennial streams.

l l .  In  o rder  to  avo id  sur iace  d ls tu rbance on  s te ,ep  canyon s lopes  and to  sa  s fy
the  need fo r  sur face  access ,  a l l  sur face  breakouts  fo r  ven i i la t lo i r  tunne ls  sha l l  b i
cons t ruc ted  f ron  Ins ide  the  mlne ,  except  a t  spec l f l ca l l y  approved loca t ions .

12 .  Suppor t  fac i l l t l es ,  s t ruc tu res ,  equ lpment ,  and s imi la r  deve lopments  s l l l  be
removed f rom the  lease area  v i th ln  2  years  a f te r  the  f ina l  te rmlna i lon  o f  use  o f
such.  fa -c i l i t l es .  Th is  p rov ls lon  sha l l  app ly  un less  the  requ l rement  o f  sec i lon  lo
9 f  l l tg . lease. f_orn  is  app l i cab le .  D ls tu rbed areas  and those 'a reas  occup led  by  such
fac l l l t les  r l l l  be  s tab l t l zed  and rehab l l l ta ted ,  d ra lnages  rees tab l l s i red .  a -nd  t t re
areas  re tu rned to  a  p remln ing  land use.
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UI{ITEO STATTS
DEPARTT.IEIIT OF THE I]ITERIOR
BTJREAU OF LAilO I,IATIAGEI{EI{T

Serl al l{unber U-020664

Leaso Date l,lav | . 1958

PaTt I, LIASE RIGHTS GRAI{TED

Thls lraro, entered lnto by rnd bltreen the unlt ld Statrs of Anerlca. hlretnifter
callcd tho larsor, through tha Burltu of Land ilrnrgamnt, rnd

Itvada Electrlc Invest ent Cocpeny
r. 0. 8ox 230
Las Vegas, t{V 89151

herelnafter called les:ee. ls readjusted, effcctlvc l.{ay I, t98E, for r perlod of
I0 yerri and for so long thereafter as coll ls prgduced In coili€rclrl quanilil.5
froor the leased lands, subJect to readJustment of lease terms rt the end of each
l0 year lease perl od.

Sec. l. Thls leese readJustment ls subJect to the terms rnd provlslonr of the:

tTi-l l , l l  neral  Lands Leas I  ng Act  of  1920,  Act  of  February 25,  1920,  is  amended,
4 l  S ta t .  437,  30  U.S.C.  l8 l -287,  here lna f te r  re fe r red  to  as  the  Ac t ;

f 
- l  

l l lneral Leaslng Act for Acqulred Lands, Act of August i, t947,
5 l  Stat .  913,  30 U.S.C.  351-359;

rnd to the reguletlons and fornal orders of the S.crotary of thc Interlor fhlch ere
nor or hereafter In force, rhen not Inconslstent rlth the erpress and soeclf lc
provl slons herel n.

Sec.2.  Lessor ,  ln  cons lderat lon of  any rents  end royr l t les  to  be pa ld,  and the
condlt lons and covenants to be observed as hereln set forth, hereby grlnts to lessee
the erc lus lve r lght  and pr lv l lege to  dr l l l  for .  n lne,  ext ract ,  rermve or  o therr lse
process and dlspose of the corl deposlts In, upon, or under the follorlng descrlbed
lands:  

T.  rd  s . ,  R.  7  8 . ,  sLH,  u tah.  Enery county
Sec. 25, SEZiIEI, t lEUSEt.

r .  l6  S. ,  R.  8  E. ,  SLH,  Utah
Sec. 30, lots l-4. r.LXE'A, ent/.l, ilHZSEZ;
Sec.. 3l , ]{l{Zl{ElL, llEtl{l{z.

conta ln lng-  626.32 acres,  mgre or  less.  together  y l th  the r lght  to  const ruct  such
rorks,  b_ul ld lngs,  p lants ,  s t ructures,  equlpment  and appl lancej  and the r lght  to  usL
such on-lease rlghts-of-ray rhlch nay be necessary and convenlent In the eierclse of
the rlghts and prlvl leges granted, subJect to the condlt lons hereln provlded.



tAlfr |f . ttEA Arc CoilotilOfs
S.c. 1. (e) RSIAL RATE Lessee
shr l  l .  pey l tssor  rentr l  annual  ly  end
|n edvrnct for orch rcrr or fricilon
thcroof durl ng thr conil nuance of the
lease at thc 

- 
ratr of f3.00 foi each

lease year .

(b) REIfTAL CnEDt TS Renta I
sha f l  no t  be  c red l ted  agatns t  e i tner
productf on or advance rbyaf tf es for
any year.

$c. 2.(a) pROOt CTf 0t ROYALTt ES
$. royal ty shal I  be lZ'A percent of
the value of  coal  produced Oy str tp or
lgger mlnlng methods and g percent of
the val ue of coal produced by
underground _mt n f ng methodi . Royal il ei
a re  due to  lessor  the  f lna l  day-o f  the
months succeedlng the calenda-r nronth
In  uh lch  the  roya l ty  ob l Iga i lon
accrues .

(b) ADVANCE ROYALTI ES
Upgl  request  by the I  essee,  the
authort zed offf  cer may accept for a
total of not more than lO years, the
plyment of  advance royal i le l  in  l leu
of  cont inued operai lon,  consi  s tent
r l  th  the regula i lons.  The advance
royal ty shal I  be based on a percent of
the value of  a mlnlmum number of  ions
determlned In  the  mann€r  es tab l fshed
by- the advance royal ty regul ailoni f n
effect at the i lme thd les-see requests
lpproval to pay advance royal i l is I n
l l  eu of coni l  nuid operation.

S€c. 3. BOlf0S Lessee shal l
na fn ta in  In  the  proper  o f f i ce  a  iease
bond I n the anrouni of $5 ,000. 

- 
fhe

author i zed .off I cer may regu i re an
gdJustment In the anount of the bond
to ref  l  ect  changed condl  i lons.

Sec.  4.  DlL|GEI{CE Thls lease
1 l -  .  subJec t  to  the  condt  t ions  o f
d l  I  igel t  developrnent  and cont i  nued
opera t ion ,  except  tha t  these cond i_
t lons are excused rhen operai lons
under  the  lease are  In te r rup teJ  

-by

s t r i kes ,  the  e lements ,  o r  ca iua l  t i es

not at tr lbutrble to tho lc:scc. Thelcssor.  In the qr lb!  tc tntei i i i ,  maysuspend the condf ilon of coodl nuedoperatton gpon payment of 
-ijrance

roya! t! es I n accoidance rt th theregulat fons In  ex ls tence at  the i lmeof  the suspenslon.  Lessee,s  fa f  lureto produce coal In cormirctalguant l  t tes at the eng of iO 
-years

shal I  terml nate the I  ease. I f  notsubnr tted a.r ready, I essee shrl I submr tan operatton and recl amailon 
-ot 

anpursuant to Secilon 7 of the Act notI ater than 3 -years af ter the 
- 
effec t I vedate  o f  th ls  lease readJustmeni . ' - - '

Ihe lessor reserves the porer toassent to or order the suspbnslon ofthe terms and condri lons or irrr i  
-t 'ease

I n accordalce.. !!!h, - i .nti i  
- 

g[g;
Secilon 39 of the Mt nErat TEITi ngact,
30 u .s .c .  209.

S€c. 5. LOG|CAL iftilftG UtftT(LJ,fU) E I ther- upon approva l- by theI essor of the I essee , s 
'  
appt icat-t 'on ora t  the d l rec i lon  o f  the iesso i , - th ts

lease shalt become a LtfU or piri of a
lMU,. subJect to the provt ifoni setfor th  In  the regula i lons.

The s t f -pu la t ions estab l lshed in  a  Lruapproval In effect at the ilme oi LilUapproval r l  I  I  supersede the relevantlnconst  s tent  terms of  th is  fe i ie-  solong as the Iease remalns connlt ted tothe Lru . I f the LHU of 
- 
*fricf,'- in r ,I  ease I  s  a  par t  I  s  Ot  ssot  veO,  

' i f , .
lease shal  I  then be subject  

- t ;  
theI ease terms uh I ch ,ouiO 

- 
t,aue 

- 
beenappl led l f  the lease had nol U..nInc luded fn  an LMU.

Sec. 6. DOCUtfEilTS, El/lDEt{CE At{DII{SPECTt0t{ At such times inC I nsuch form as I  essor  may prescr i  be,Iessee sha l  I  fu rn l  sh  deta f  ledstatements shorl ng the anrounts andqual i ty of al I pioducts removed andsold from thg |ease, tht  
-pid. . lo,

theref rom, and the anroun t uled io.product ion purposes or unavofdabiylos t .



[risce shel I keep open at rl | ilrncs
for . the^ l nspecilon of any duly euthor-
I zcd off I crr of I crsor-, thl I casrdpremlses end all surfrcc and under-ground I mprovemonts , rorks , nachl nery,
9re stockpl les,  egufpment,  and ai  i
books, accounts, mapi, and records
relat lve to operaHdns, surv€.yr,  orlnvest fgat lons on or  under  ths- i iaseO
I  ands.

Lessee shal I  a l  lor lessor access to
and copylng of documents reasonably
n?ggssary to  ver t fy  lessee compl tance
rf  th terms and condl i lons of the'  lease.

] {h l le  th ls  lease remalns In  e f fec t ,
fnformatlon obtatned under thf  i
sect lon shal l  be c losed to  fnspeci lon
9V the pub I I c I n accordance ri ttr the
Freedonr of  Informai lon Act (5 U.S.C.
552) .

Sec. 7. DATAGES TO PROPERTY AI{D

shal I  take mearures deennd necessary
by- | os_sor to accompl I sh the I ntent oi
thf s I  ease teri l .  Such rnasures may
fnc lude ,  bu t  no t  l l n l ted  to ,  mod l f t ca i
!l o1- to proposed s t i l ng or des t gn of
fac l  |  |  t les ,  i lm lng  o f  bpera t tons ,  and
spec l  f  I  ca t lon  o f  I  n te r l rn  and h t  na t
recl  arnat lon procedures.  Lessor
reseryes  to  t t se l f  the  r lgh t  to  lease ,
sel I  r  or otherr l  se dl siose of the
surface or  other  mlneral '  Oepoi t ts  In
the lands and the r lght  to '  con{ lnue
ex ls t lng  uses  and to  iu thor ize- iu tu re
yse!  upon or  in  the  leased lands ,
I  nc l  ud l  ng  I  ssu l  ng  I  eases  fo r  ml  nera l
deposl ts, not covered hereunder and
approvlng. easements or r lghts_of-way.
Lessor shal I  condl i lon suitr uses to
prevent  unnecessary or  unreasonabl  e
ln te r fe rence  r i th  r lgh ts  o f  l essee  as
may be consl  s tent  wl  th concepts of
mu l  t l  p le  use  and  mu l  t i  p le  mtnera l
deve lopment .

S€c. 8. pR0TECT|Oil OF D|VERSE
I I{TERESTS, AilD EqrAL OPPORTU}| I W
Lessee shal  I  :  pay rhen due al  I  taxes
Jeg . f l y -assessed  and  lev ted  unOe i  the
lars of  the State or  the Uni  ted
Sta tes ;  accord  .a l l  employees  comple te
freedom of  purchase;  p iy-a l l  uaqes at
I east tri ce each montir i n I awful- ,ron.y
o f  the  Un i ted  Sta tes ;  mafn ta ln  a  ia f l
rork lng envl ronment In accordance wi th
s tandard  Indus t ry  p rac i l ces ;  res t r l c t
lhe rorkday to not more than g hours
ln .  any one day for undergrounO
rorkers ,  except  in  emergenc les l  .nO
take measures necessary td.protect  the
heal  th and safety of  

-  
the publ  I  C.  No

person under the age of  l5  years shal  I
be -employed In any mlne 

-  
below the

surface.  To the extent  that  lars of
the  Sta te  In  rh tch  the  lands  are
s l tua ted  are  more  res t r i c t i ve  than the
prov is ions  in  th i s  paragraph ,  then  the
Sta te  laws app ly .

Lessee r i  I  I  comply  r i  th  a l l  p rov l  s f  ons
of  Execut i  ve 0rder No.  

' l  
|  240 of

September 24,  I  965,  ts  amended,  and
thq  ru les ,  regu la i lons ,  and  re ievan t
orders of  the Secretary of  Labor.

COI|UTCT 0F OPERAT|ONS Lessee shal I
comply at  I  ts  oyn expense r l  th  a l  I
reasonable orders of  the Secretary,
respec t l  ng^  d l  I  I  gen t  opera t ions ,  p re_
vent lon of  raste,  and protect ion '  of
other  resources.

Lessee shal  I  not  conduct  explora i lon
opera t lons ,  o ther  than casua l  use ,
rf thout an approved ex p l orail on p l an .
A l  I  exp lo ra i lon  p lans  pr lo r  to  the
commencemen t of mi n i ng operail ons
r t th in  an  approved mln ing  perml t  a rea
sha l l  be  submi t ted  to  the  au thor tzed
off I cer .

Lessee shal I  carry on al I  operai lons
I n accordance r l  th approved' methods
and prac t ices  as  prov lded In  the
opera t i  ng  legu la i lons ,  hav ing  due
regard for ! f ,g prevention of Injury to
I  i fe ,  hea l  th ,  o r  p roper ty l  

'and

prevent ion of  uaste,  damige or
degradat ion  . t -o  _  any  land,  a i r ,  ra te r ,
cu l tu ra l ,  b io log ica l ,  v i sua l ,  and
o ther  resourcos , '  Inc lud ing  minera l
depos l ts and formail ons oF ml neral
depos l ts  no t  leased hereunder ,  and to
o ther  land  uses  o r  users .  Lessee



a Q '

llcl ther lrsscc
contractors shrf I
fac l l f t l es .

nor lessee's sub-
nalntafn segregated

t c. 9. (e) fnfilSFEnS

I T- | Th I s I erse may be tran sf e rred
I n rhol e or I n part to any
person , ts soc l ail on , oF
corporatlon qual I f t ed to hol d
such lease In te res t .

l : l  Thls lease may be t ransferred
In  rho le  o r  ln  par t  to
another publ I c body, oF to a
person rho rf I I ml ne the coal
on behalf of,  and for the use
of, the publ lc body or to a
person rho for the I lmt ted
purpose of  creat i  ng a
secur l ty  in te res t  ln  favor  o f
a lender agrees to be
obl  I  gated to mine the coal  on
beha l f  o f  the  pub l tc  body .

l - l  Thl  s  I  ease may on I  y  be t rans-
ferred In uhole or-  In par t  to
another smal  I  bus i  ness
gua l l f l ed  under  l3  CFR l2 l .

Transfers of record il i l e, rorkl ng or
royal ty  Interest  must  be approved'  In
accordance rt th thi ldeul at i6is .

(b) REL I ltOU I $ilEilT The
lesse.e.  may- - re l  I  nqui  sh I  n r r l  i l  ng at
any  t lme a l l  r tgh ts  under  th ls  iease
or any port lon thereof  as provlded in
the  regu la t lons .  Upon lessor ,s
acceptance of  the re l  inqui  shment,
lessee sha l  I  be  re l  leved o f  a l  I  fu tu re
ob l  lga t lons  under  the  lease or  the
rel  inqui  shed por i lon
rh i  chever  i  s  app l  i  cab l  e .

thereo f ,

Sec. 10. DELIVERY OF pREtftSES,
REfoVAL 0F ilACH|ltERy, EoutpfiEt{T, ETC:

At  such t fme as  a l l  por t ions  o f  th ls
lease are  re tu rned to '  lessor ,  lessee
sha l l  de l l ve r  up  to  lessor  the  land

lmsed,  underground t fnber lng,  rnd
such other supports and structures
necessary I'or the preservailon of tha
mlne rorkfngs on the leased prenlses
or  depos l ts  and p lace  a l l  ro rk lngs  In
condl t fon for  suspenslon or  abaidon-
nnnt .  l { l th ln 180 days thereof ,  lessee
shrl I rerpve from the prenl ses al I
other  st ructures,  machlnery,  egulp-
ment,  tool  s ,  and mater l  a l  s  that  i  t
e lects to or  as requl  red by the
author lzed of f fcer .  Any such
structures,  machl  nery,  equl  pment,
too ls ,  and mater ta ls  r imatn tn i -  dn  

- tne

leased lands beyond 180 diys,  oF
approved extenslon thereof ,  shal  I
become the property of the lessor, but
lessee shal  I  e l ther  remove any or  af  I
such property or shal I  coni lnue to be
I lable for the cost of removal and
di  sposal  I  n the annunt  actual  ly
incur red  by  the  lessor .  I f  the  sur -
face  ls  o rned by  th l rd  par i les ,  lessor
sha l  I  ua ive  the  requ l rement  fo r
removal  ,  provlded the th l rd par i les do
not  obJec t  to  such wa lver .  Lessee
shal  I  ,  pr l  or  to the termi  nai lon of
bond  l l ab i l i t y  o r  a t  any  o ther  t ime
when regu i red  and ln  acLordance r l th
a l l -  qpp l l cab le  laws  and  regu la t fons ,
rec la im a l l  l ands  the  sur face  o f  rh l ch
has been di  s turbed,  d l  spose of  a l  I
debr l  s  or  sol  l  d  raste,  repal  r  the
offs I te and ons i te damage caused by
lessee 's  ac t i v l t y  o r  ac i l v i i l e i
i nc lden ta l  the re to ,  and  rec la im access
roads  or  t ra i  I  s .

Sec. 11 . PROCEED I itGS '|tf CASE OF
DEFAULT If  I  essee fai I  s to comply
w l th  app l  i cab le  la rs ,  ex is t in !
regu la t fons ,  o r  the  te rms,  cond i t i ons
a ld  s t lpu la t ions  o f  th i  s  lease ,  and
the noncompl iance coni lnues for 30
9iys af ter  r r i  t ten not i  ce thereof ,
th i  s  lease sha l  I  be  sub jec t  to
cance l  la t lon  by  the  lessor  on l .y  by
JyO!c ia l  p roceed ings .  Th is  p rov is io i r
shal I  not be construed to prevent the
exerc lse-  by- lessor  o f  any  o ther  lega l
a ld  gQu l tab le  remedy ,  Inc lud ing  va lve r
of the defaul t .  Any such remedy or
wa lver  sha l  I  no t  p revent  ia te r



cricr I I at I on for the rarn
occurr lng at any other t fm.

dcfru I t

!Lc. 12. HEtil AflD gncEssons -
I tf- | ilfEReST - Each ob | | gat I on of th t s
lease sha l l  ex tend to  ind  be  b lnd fng
upon,  and every benef l t  hereof  shal l
I  nure  -  to ,  the  he l  rs ,  executors ,
admln l  s t ra to rs ,  successors ,  oF ass lgns
of  the respect lve par i les hereto.  

!

S.c. 13, ti lDAil{tFlCATtOt{
Lessee sha l  I  Indemnl fy  and ho ld
harmless the Unl  ted States f rom any
and  a l l  c la lms  a r ts tng  ou t  o f  tha
lessee 's  ac t l v l  i l es  anO opera i lons
under  th l s  lease .

Sec. 14. SPECIAL STAIUTES Tht s
I  ease I  s  subJect  to the Federal  i {ater
Po l  l u t lon  Con t ro l  Ac t  (33  U.S .C.  I  l 5 l

I  8I l  g!_ seq. ) ,  and to al I  other app | |  -
cab le  la rs  per ta ln tng  to  exp lo r i l i on
ac t fv l t l es ,  m in ing  opera t ions  and
tgc!  amatIon,  I  ncI  udI  ng the Surface
tl l  nl  ng Control and Recl amation Act of
1977  (30  U.S .C.  l2O l  e t  seq .  )

Sec. 15. SPEC I AL ST I PULAT IOIIS

l .  The Regulatory Authortty shrl l  nean the sta-te Regulatory Authortty pursuant toa cooperattve agreement -a_pproved under 30 crC'part icf or'rn' i ie ibsence of acooperat l ve _egreenren t, 0ffrce of surface l,llnlng. The authorlzed orir cii sheil meanthe-state. Drrector. Bureau of.Land ranagemeni. rhe authorlzed offrcer of thesurface .t i tanagernent Agency_ shall_ rnern t i i- '- ' i irest supervrsor, Forest servrce.surface l4anagement AqencJ-for prlvete suii ice' ls the ai, ieau-or Lalnd-'nanagement.For .  adJolnrng pr rva[e rands i t th  Feceia i -  rn tnerars  -  and rhrch pr r rnarr  ry  InvorveNat lonal  Forest  serv lce lssues.  the Forest  se iv ice r l l l  have the lead. for  env i ron_nental. analysls- and, yhen 
.neces.saryr documenta on ln an envlronnental assessmentor envlronnental Inrpact statement, 

-

2. The authorrzed off ice-rs, of the gureau of Land Hanagement, Offlce of surfacel' l lnlng.{Re-gulatory Author.lty), and the suirice ttanagenrerif igerici irorest servtce)respectlvely' shail coord.r.nate, as pracilcar, reguta[ion ;f 
-rnrnr'ng- 

;;;rattons andassoclated act iv lHes on the lease area.

3' In accordance ulth Sec. 523(b) of th€ "surface t{inlng Control and ReclamaHonAct of 1977"' surface nlning and. reclamatlon opjrattons conducted on i l tr i" i . i i l ' i i .to- ronform-r t th  the requrr i rnents  o f  thrs  n i l  ano are suuje i i - t ; . ; ; l rance yr th
gfl l : i  of Surface t{tntng Res_utailons. or as lopilcabte, 

- j- i l l ;h 
;;";# equtvatent

lpproved- under c@perailve agreement In accoidance rrth sec. s{rici. The unrtedstates Governnent does not rirrant that the enttre t iaci-i irr- ue-suscepttbre tomin ing.



1." .F.d.rrl- nrgulrt lons {3 CFR 3{0o prrtr lnlng to Coel t l .nrgenent n kr provtitons
ror thr_surfrc. lhnrg.mnt AErncy. thr, surfrco of rhlch ls uhdcr th. Jurlrdlci lon
-oJ_Tl Itdrrr.l. rg.ncy.othcr.than thr orprrtnant of lntertor. to conscnl to li.stnE
end to prascrlba condlt loni to Insure the usc rnd protfci lon of thr landr. All oipart of thls l lrrr contaln lrnds the suiface of'rhlch ars nanaged by the unlted
stat.3 ocprrtnant of Agrlculture, Forest Servtce ||anil-Lrsrl i lai lonil Foiest.

Jlt:- lo!!ol!ng.stlpulatlons pertarn to the ressee responsrbilrty for mrntng operr-Elons on the tcase rrea .nd on adJacent rrers as nay be speclf lcally deslgnrtirt onilrt loorl For.3t Systen l.nds,

l:,.-*!!I: gd-.-r,tr l ] lg acilvti les that . may dtrturb the surfice of prevtousty
unclsturDod Ieesed Itnds,- the lessee nay be requlred to conduct a culturei ,esourcilnv.ntory. and a paleontologlcal appratial of the areas to be dlstuiueo. Thesestuc l t i  sha l l  be conducted.  by qual l f led _profess ional  cu l tura l  resource spec la l  ts t i
:I__.q.ul. l ] f1.9 prleontologtsts, as .pproprlrte, and a report preprred 

-iteitztng 
therln0lngs. A plan Yll l  then be subnltted maklng reconrn6ndrtlons for the protEigon

of' or measures to be taken to mti lEate t ipacts ror iolnttded cuitural orpileontologl cal resources.

I f  cu l tura l  resources or  pa leonto log lca l  remalns ( foss l ls )  o f  s lgn l f lcant  sc len_t l f lc  In terest  are dtscovered dur ' lng 
-operat ions 

under  th ls  tease,  Ine r i isee- l r iorto  d ls turbance shal l ,  in rnedtate ly  i r tng - thern to  the at tent ton or  the appropr le teauthor i t les .  Paleonto log ica l  rerna lns of  s tgn i f icant  sc tent i f lJ  tn i | .es t  do notlnclude leaves. ferns, or dinosaur tracks c&nnoniy eniounteieo iui i i i  unoergroundmln lng operat lons.

The cost of condu-ctlng.-t le lnv:ltoly, preparing reports,and carryrng out mttiga-t lng measures shal l  be borne by the lessee.

6. If there ls reason to belleve that threatened or endangered (T&E) spectes ofp lants . .or  an lmals ,  or  n lgratory .  b t rd  spec les of  h tgh reoerJt ' in iere j t  iccur  In  thearea the lessee shall be required to conduct an intenslve ftetO inventory of i tr-aree to be dtsturbed and/or lmpacted. The I nver_tory shall be conouctic oy aqua l l f led  specta l ts t  end.a . repor t  o f . f tnd tngs r i l l  b i  p .epareJ.  r ' i ran  r i l t  bepreprred naklng reconmendat I on s. for the protecHon of 
' thbse 

spectei or acilonnecessary to  mi t igate the d ls turbance.

The cost of conductrng. the rnventory, preparing reports, and carryrng outml t lgat ing measures shal l  be borne by t t re- ies lee.

7.  The lessee shr l l  be requl red- to  per form a i tudy to  secure adequate basel lne
ga!l-,to quantlfy the exl.st-l_ng surface resources on a-nd ad3acent to t irJ tease irei.
l lr l lr lg git l  nay.be used. tf. suctr data rs adequate for the Intended purposes. .The
::r1{-r1ll1_be adequate ,to roca-te, quanfifv, and demonstrate the Inter-rlrai lonshrp
9l  -  lne.  geo. logy '  topography,  sur face hydro logy,  vegetat ion,  and r i ld l l fe .  gasel  In ioaEa rt l l  De establlshed so that future prograns of observation can be i ncorporated
at regular intervals for comparlson.

8. Porerl Ines used in conJunction rlth the minlng of coal from thls lease shal I
-be constructed so as to prov.l de adequate protection ror raptois 

-inc 
otner taige

! ! fq l '  r {hen feasrb le ,  po*er l rnes f i l i  be iocated at  r ias t - ioo ya i i i  r rom put i i i
roads .



?.' Tha' l ltrltrt mr rvrllrblr for rlnr frcllr.t irs. it th. coar ourcror. it.rptopogrrphy, rdyrr! utntrr rcath.r, rnd ghyrtcrl l lnltl i lons on ini siir rno orgtgnof thf rcc.3t-rord,.lr..frctorr $lch il l- l drtcrnlnr ttrr utttnrte sil i ot th! sur-fac. ar.r uflltzrd for thr ntnr.. A-rrm:piirrJc lniiion-mniii-aiii]rr, rnr bcprrptrld for .ach ncr olne sltc dlyllopnent'rnd for oalor rcctiicaiioni to cxlsfingdlv€lopnrnts to rrrnlne rltcrnrilves rni nti ltt ir confltcts.
10. ThG l.ssre shall bc rcqurrrd to rrtrblrsh .r rDrrtorrng systln to roc.te,mllul?: ind qurnilfy the.progressrve and frnal effects oi uioiiground nrnrnoacttytttos on th. tooog_rrphlc 

-surfacc_, 
undcrground rnd surraci- rr'ic-rorogi"'iriivlgrtrtton. The mnrtorrni systrn srrrti utiiric--teirrrii i,eiii i iri riir provrdr aconttnutng record of chrngl ovcr Hme rnd an lnriiiiijt'-i,iu,oo-ioi'iocrtron rndrcarurrm.nt of e nuder of porntr ov.r the terse iica. 

- -ir,i 
,rpnrioriig- srrifiIncorporate and be an extenslon of the baselini ort..

l l . .  The lessee shel l  prov lde. . for  the.  suppress lon and cont ro l  o f  fug l i lve dust  onhaul rords rnd at coal handilng..ano si6ri i i  racrrrt i is. 
-on 

ror-. i foev€roprmntRoads (FDR), lessc:?s ray pe-rform ttrctr staritf road naintenanie'6y-i:co,rrrensurrte
shrre agreement lf a stEnlf lcant degrec of trafft i- is si;etlt i ; i ihal is not retatetlto  the l  r  act l  v t  t l  es .

12. Ercept rt speclf lcal ly approved locri lons, underground nlnlng operailons rhallbe conducted ln such a manner so as to prevent surfice suustcjnie-ihai roulo: (| lcause the creatlon of hazardous condlt loni such as potenilai ei i i i ininl 'rai iuie inolandslldes. (2) cause da.ma.ge .to exlsi lng- surface' .st_r-ucturoE. ahO- i j l  danage ora l ter . the f lor  o f  perennrar-  s t reans.  f t i  iessee sr rar r  p iov i ie  ip . . l i r .  rp .suresfor the protectlon of escarprnents. rnd determtni correctt ie measurei to .ssure thathazardous condlt ions are not created.

13. In order to avold surface dlsturbance on steep_ canyon sloper and to precludethe need for surface access, all surface breakouts'ror 
" 'entriai ioi iuiners shall beconstructed fron Insrde the mine, except at specrfrcaily ieerorio-ioi i i i i"r.

14, If rernoval of i lrnber ls requlred for clearlng of construcilon sttes, etc.,such tlnber shall be renoved In iccordance rttt i tr l  . iguiit i i i i-of the surfacemanagement agency,
'15.  

The coal  conta ined r l th ln . .  and-author lz€d for  mln lng under  th ls  lease,  shal lbe ertracted only by underground nlnlng rne thods
'16. 

Erlstlng Forest servlce orned. or pernltted surface lmprovemnts ri l l  need tobe protected. restored. or replaced to irovlde for the continuanii 'oi iurrent landu5es.

17. In order to protect. big game vrnterrng arers.,..elk ca.r-v t-ng- and deer farntngar9fs : .  -sagegrouse s t ru t t lng areas,  and other  cr l i lca l  y i ld l t fe  habl ta t  and/o iactlvlt les, speclf lc _surface uses outslde the mlne oeve t opnen t 
"Jiea 

nay Decur ta l  led dur lng spec l f lc  per lods of  the year .

18._ The lessee at the concluslon -of the ntnlng opera ons. or at other Umes assur face dts turbance re la ted to  n ln tng qay occ l r . ' r t t t  r jd lace l l r -o i iugeo.  ors_turbed, or dlsplaced corner rpnunenta (sic on corners, quarter corners, etc.)thelr. ac.cesior I e-s _and appendages (xrtness trees, bearrnj t i iJs,-itcJ, or restorethem to thetr ortgtnal condii lon and locaHon, or at oth;r tociironi-ir iat neet the



a a '

rcqulrementg of thc rectangular survcylng syrten. Thfs rork shal l  be
the expentc of thr l rsrer, .by a profeis lonal land suryeyor reglsterer l
of Utah and to thr strndaids and gu I de I I ne s found lh tho 

- 
manua I

Instruct lon, U.S. Ocpartrmnt of  Intcr lbr.

conducted rt
In the Statc
of surveylng

!9.  Tha l .ss!a r t  h ls erpcnsc r l l l -  be- responslble to replrc!  any surface r l t r rld.ntlfted.for protocilon,' i lrrt rnry be lost or rdversely a?riiteJ'-'uyi-lnrnE ope.r_ttons' rtth rrt* froo rn rrtcrnrti source In surircreit-quinii iy-ini quanty tonalntatn crrsf lng rrparran habrtet .  f r rhery hrbr t l t ,  l t re i t i i i  i i r i r i io-r r r .  use,  orother l rnd uso3.

20. The lessee rnust cornpll-rlth_rll-the rules and regulri lonr of the secretrry ofAgrtculture sct forth at ittte 36, chrptea ii, of thi cooe-ot 
-rlociit-negutatrons

EovernlnE th€ use and mnrgement of the llational Forest Systcnr--iiliSt rten notlnconslstent rtth the rtghts granted by.the secrctary or i lre-inti iroi' l i  tne rease.
Ilr? slcretlly of Agrtcutfure-'i rutes aid regutrHons-must ue compttlo itttr for <u.r use and occupancy of th€. t{FS prror !g roqrqv.rr of a pernrt/opeirilon pian uith. secretary of Interlor. (2) uses or all i i tsttng tmpio'v-,ienii; ';r.h as ForestD€vcloptient Roads. rrthtn and outsrde the erea ilcensert, 'plrmili i l 'oi-i iase<t by theSecretrrv of Interror, and (3). use and occupancy 

-oi-!h9-nii -,iJi 
i i,t i, irrred by apermlt/operrtlon plan approved by the Secretaiy oi the Interlol. 

-- --'"-

Al l  matters re lated to th ls st ipulat lon are to be addressed to:
Forest Superv I sor
ilantl-Lasal ltat iona I Forest
599 Hest  Prtce River Dr lve
Prlce, Utah 84501

Telsphone ilo. : 80t-637-2817

rho ls the authortzed representailve of the secretary of Agrrculture.



In Reply Refer To:
3432
TJT\J-38727
(vt-e24)

C.O.P. Coal Development Company
53 West Angelo Avenue
Salt Iake City, Utah 84115

United States Department of the Interior

BUREAU OF LA}.ID MANAGEMENT
Utah State Office
P.O. Box 45155

salt Lake city, uT 84145-0155

i lnl92W2

DECISION

: Coal Irase
: UTU-38727

Coal Irase UTU-38727 Modified

Coal lease tlTU-38727 was modified effective June 19, 2002. All terms and conditions of the
original lease were made consistent with the laws, regulations, and lease terms applicable at the time
of this modification.

Additional rental of $110.00 to cover the estimated additional rental for the cunent rental year was
submitted June L7,2Cf.2. Rental in the amount of $3.00 per acre, or a total of $2,343 is due on May
r,2003.

Within 30 days after the effective date of this lease modification, the lessee shall amend its Bear
Canyon L-ogical Mining Unit application to include the 40.00 acres added to coal lease WV48727
by this modification. The modified land shall be segregated into another Federal coal lease should
the lessee fail to file such amendment.

Chief, Branc
Minerals Adj atton

Enclosures:
l. Copy of Modified Irase (12 pp)

cc: MMS, Solids (dcopy of modification)
Resource Development Coordinating Committee (dcopy of modification)
Price Coal Office (Attn: Steve Falk) (w/copy of modification)
Manti-LaSal National Forest (w/copy of modification)
Lnwell Braxton, Director,I-[DOGM, Box 145801, SLC, UT 84114 (dcopy of modification)

SITLA, Attn: John Blake (w/copy of modification)



UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

AL LEASE

Ser ia l  No.  UTU-38727

Date of Lease: May 1, l  gSB

PART I.

THIS MODIFIED COAL LEASE is entered into on
UNTTED STATES OF AMERICA, hereinafter cailed
Management, and

.rn t I 2ffi2 by and between the
Bureau of LandLessor, through the

T. 16 S., R. 8 E., SLM, UT
Sec. 19, lots 2-4,SENW, E2SW, SWSE.

the

C.O.P. Coal Devefopment Company
53 West Angelo Avenue
Salt Lake City, Utah 84115

hereinafter called Lessee.

This modified lease shall retain the efrective date of May 1, 1958, of the originat COAL
LEASE UTU-38727 , and is effective for a period of 20 years therefrom, and for so long thereafter as
coal is produced in commercial quantities from the leased lands, subject to r-adjustment of
lease terms at the end of the 20th lease year (May 1, 1978), and each 1o-year period thereafter.

Sec. 1. This lease is issued pursuant and subject to lhe terms and provisions of the: (NOTE:
Qheck the appropriate Act or Acts.)

xx Mineral Lands Leasing Act of 1920, as amended, 41 Stat. 437, 30 U.S.C. 181-287,
hereinafter referred to as the Act;

_ Mineral Leasing Act for Acquired Lands of 1947,61 Stat. 913, 30 U.S.C. 351-359;

and lo the r€gulations and formal orders of the Secretary of the Interior which are noiv or hereafter
in force, when not inconsistent with the express and specific provisions herein.

Sec. 2. Lessee as the holder of Coal Lease UTIJ-38727, issued effective May 1, 1958, was granted
the exclusive right and privilege to drill for, mine, extract, remove or otheruise process and dispose
of the coal deposits in, upon, or under the lands described below as Tract 1 .

The Lessor in consideration of fair market value, rents and royalties to be p'aiO, and the conditions
and covenants to be observed as herein set forth, hereby grants and leases to Lessee the
exciusive . right and privilege to drill for, mine, extract, remove, or otherwise process and disposE
of the coal deposils in, upon, or under the lands described below as Tract 2.

Tract 1:T. 16 S., R. 7 E., SLM, UT
Sec. 24, SENE, E2SE;
Sec. 25, N2NE,SWNE,SWNW,

NWSW,W2SE,SESE.
. Tract2: T. 16 S., R. 7 E., SLM, UT

.-, Sec.24, NENE.
lltaining. 780.39 acres, more or. less,. together with the right to construct such works, buitdings,
plants, structures, eguipment and appliances and the right to use such onJease rights-of-way
which may be necessary and convenient in the exercisi of the rights and privitegei granteO,
subject to the conditions herein provid6d.
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Part ll. TERMS AND CONDITIONS

dec. 1.(a) RENTAL RATE - Lessee shall
IGV Lessor rental annually and in advance for

each acre or fraction thereof during the
continuance of the lease at the rate of $3.00
per acre for each lease yeat.

(b) RENTAL CREDITS - Rental shal l
not be credited against either production or
advance royalties for any yeat.

Sec. 2.(al PRODUCTION ROYALTIES - The
royalty shall be I percent of the value of the
coal as set forth in the regulations. Royalties
are due to Lessor the final day of the month
succeeding the calendar month in which the
royalty obligation accrues.

(b) ADVANCE ROYALTIES -  Upon
request by the Lessee, the authorized officer
may accept, for a total of not more than 10
years, the payment of advance royalties in
lieu of continued operation, consistent with
the regulations. The advance royalty shall be

_pased on a percent of the value of a minimum
JmOer of tons determined in the manner
Established by the advance royalty regulations

in effect at the time the Lessee requests
approval to pay advance royalties in lieu of
continued operation.

Sec. 3. BONDS - Lessee shall maintain in the
proper office a lease bond in the amount of
$5,000. The authorized officer may require
an increase in this amount when additional
coverage is determined appropriate.

Sec. 4. DILIGENCE - This lease is held by
inclusion in an amendment to the Bear
Canyon LMU.

The Lessor reserves the power to assent to or
order the suspension of the terms and
conditions of this lease in accordance with,
inter alia, Section 39 of the Mineral Leasing
Act, 30 U.S.C. 209.

Sec. 5. LOGICAL MINING UNIT (LMU) - The
lnds contained in the original lease have
|}en included in the Beir Canyon LMU

application UTU-73342 filed April 20, 1990.
Within 30 days after the effective date of this
lease modification, the Lessee shall amend its
application for the Bear Canyon Logical

Mining Unit to include the 40.00 acres added
to  Coa l  Lease  UTU -38727  by  th i s
modification. The modified land shall be
segregated into another Federal coal lease
should the Lessee fail to file such an
amendment.

The st ipulat ions establ ished in an LMU
approval in effect at the time of LMU approval
or modification will supersede the relevant
inconsistent terms of this lease so long as the
lease remains committed to the LMU. ff the
LMU of which this lease is a part is dissolved,
the lease shall then be subject to the lease
terms which would have been applied if the
lease had not been included in an LMU.

Sec. 6. DOCUMENTS, EVIDENCE AND
INSPECTION - At such times and in such form
as Lessor may prescribe, Lessee shall fumish
detailed statements showing the amounts and
quality of all products removed and sold from
the lease, the proceeds therefrom, and the
amount used for production purposes- or
unavoidably lost. 

?: I 
.-: _:,: .,

Lessee shall keep open at' all "'reasonable
times for the inspection of any duly' authorized
officer of Lessor, the leased premises and all
sur face and underground improvements,
works, machinery, ore stockpileS, ;equipment,
and all books, accounts, maps, and records
re la t i ve  to  opera t ions ,  su rveys ,  o r
investigations on or under the leased lands.

Lessee shall allow Lessor access to and
copying of docurnents reasonably necessary
to verify Lessee compliance with terms and
conditions of the lease.

While this lease remains in effect, information
obtained under this section shall be closed to
inspection by the public in accordance with
the Freedom of Information Action (5 U.S.C.
5s2).

Sgc. 7.
CONDUCT
comply at
orders of

DAMAGES TO PROPERW AND
OF OPERATIONS - Lessee shall

its own expense
the Secretary,

with all reasonable
respecting diligent
o f  was te ,  andopera t ions ,  p reven t ion

protection of other resources.

Lessee sha l l  no t  cond uc t  exp lo ra t ion
operations, other than casual use, without an



approved exploration plan. All explomtion
plans prior to the @mmencement of mining

dperations within an approved mining permit

lrea shall be submitted to the authorized
officer.

Lessee shall catry on all operations in
accordance with approved methods and
practices as provided in the operating

. regulat ions, having due regard for the
prevention of injury to life, health, or property,
and prevent ion of  waste,  damage or
degradation any land, air, water, cultural,
b io logical ,  v isual ,  and other resources,
including mineral deposits and formations of
mineral deposits not leased hereunder, and to
other land uses or users. Lessee shall take
measures deemed necessary by Lessor to
accomplish the intent of this lease term. Such
measures may include, but not limited to,
modification to proposed siting or design of
fac i l i t i es ,  t im ing  o f  opera t ions ,  and
specifications of interim and final reclamation
procedures. Lessor reserves to itself the right
to lease, sell, or otherwise dispose of the
surface or other mineral deposits in the lands

-td the right to continue existing uses and to
luthorize future uses upon or in the leased

lands, including issuing leases for mineral
depos i t s  no t  covered  hereunder  and
approv ing  easements  o r  r igh ts -o f -way.
Lessor shall condition such uses to prevent
unnecessary or unreasonable interference
with rights of Lessee as may be consistent
with concepts of multiple use and multiple
mineral development.

Sec. I PROTECTION OF DIVERSE INTERESTS,
AND EQUAL OPPORTUNIW - Lessee shall: pay
when due all taxes legally assessed and
levied under the laws of the State or the
United States; accord all employees complete
freedom of purchase; pay all wages at least
twice each month in lawful money of the
United States; maintain a safe working
environment in accordance with standard
industry practices; restrict the workday to not
more than I hours in any one day for
underground workers, except in emergences;

;tnd take measures necessary to protect the
]a[h and safety of the puOtlc. No person
-under the age of 16 years shall be employed

in any mine below the surface. To the extent
that laws of the State in which the lands are
situated are more restr ict ive than the

provisions in this paragraph, then the Stiate
laws apply.

Lessee will comply with all provisions of
Executive Order No. 11246 of September 24,
1965, as amended, and the rules, regulations,
and relevant orders of the Secretiary of Labor.
Neither Lessee nor Lessee's subcontractors
shall maintain segregated facilities. .. .. .

sec.g.(a) TRANSFERS z':,' ; 
:,-:,.-'7

(Gheck the appropriate space) ,.4,,:. 
, = ;:1,-_ .

- - ' :  - . - t

J_ This lease may be transferred, in whole
or in part to any personi association or
corporation qualified to hold sulh iease
interest. '-:,,,1,. 

.',,1

This lease may be t ransferred in whole
or in part to another public body, or to a
person who will mine the coal on behalf
of, and for the use of, the public body or
to a person who for the limited purpose
of creating a securig interest in favor of
a lender agrees to be obligated to mine
the coal on behalf of the public body.

-  Th is  lease may on ly  be  t rans fer red  in
whole or in part to another small
business qualified under 13 CFR 121.

Transfers of record title, working or royalty
interest must be approved in accordance with
the regulations.

(b) RELINQUISHMENTS - The Lessee may
relinquish in writing at any time all rights
under this lease or any portion thereof as
provided in the regulations. Upon Lesso/s
acceptance of the relinquishment, Lessee
shall be relieved of all future obligations under
the lease or the relinquished portion thereof,
whichever is applicable.

Sec. 10. DELIVERY OF PREMISES, REMOVAL
OF MACHINERY, EQUIPMENT, ETC. - At such
times as all portions of this lease are returned
to Lessor, Lessee shall deliver up to Lessor
the land leased, underground timbering, and
such other supports and structures necessary
for the preservation of the mine workings on
the leased premises or deposits and place all
workings in condit ion for suspension or
abandonment. Within 180 days thereof,
Lessee shall remove from the premises all



oher stuctures, machinery, eguipment, tools,
and materials that it elects to or as required

^by the authorized officer. Any such

]iructures, machinery, equipment, toots, and
materials remaining on the leased lands
beyond 180 days, or approved extension
thereof, shall become the property of the
Lessor, but Lessee shall either remove any or
all such property or shall continue to be liable
for the cost of removal and disposal in the
amount actualfy incuned by the Lessor. lf the
surface is owned by third parties, Lessor shall
waive the requirement for removal, provided
the third parties do not object to such waiver.
Lessee shall, prior to the termination of bond
liabilily or at any other time when required and
in accordance with all applicable laws and
regulations, reclaim all lands the surface of
which has been disturbed, dispose of atl
debris or solid waste, repair the offsite and
onsite damage caused by Lessee's activity br
activi t ies incidental thereto, and reclaim
access roads or trail.

ec. 11. PROCEEDINGS IN CASE OF DEFAULT
- lf Lessee fails to comply with applicable
laws, existing regulations, or the terms,
conditions and stipulations of this lease, and
the noncompliance continues for 30 days after
written notice thereof, this lease shall be
subject to cancellation by the Lessor only by
judicial proceedings. This provision shall not
be construed to prevent the exercise by
Lessor of any other legal and equitable
remedy, including waiver of the default. Any
such remedy or waiver shall not prevent later
cancellation for the same default occurring at
any other time.

Sec. 12. HEIRS AND SUCCESSORS - tN.
INTEREST - Each obligation of this lease shall
extend to and be binding upon, and every
benefit hereof shall insure to, the heirs,
executors, administrators, successors, or
assigns of the fespective parties hereto.

_Sec. 13. INDEMNIF|CATION - Lessee shall
]emnify and hold harmless the United
Etates from any and all claims arising out of

the Lessee's activities and operations under
this lease.

Sec. 14. SPECIAL STATUTES - This tease is
subject to the Federal Water Pollution Control
Act (33 U.S.C. 1151 1175); the Clean Air Act
(42 U.S.C. 1857 et seo.), and to all other
applicable laws pertaining to exploration
activities, mining operations and reclamation,
including the Surface Mining Controf and
Recfamation Act of 1977 (30 U.S.C. 1201 et
Ees.)
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Sec. 15. SPECIAL STIPULATIONS -

SEE ATTACHED STIPULATIONS



SPECIAL STIPULATIONS FOR
MODIFIED COAL LEASE U38727

1. The Regulatory Authority shall mean the State Regulatory Authority pursuant to a
cooperative agreement approved under 30 CFR Part 745 or in the absence of a
cooperative agreement, Office of Surface Mining. The authorized officer shall mean the
State Director, Bureau of Land Management. The authorized officer of the Surface
Management Agency shall mean ihe Forest Supervisor, Forest Service. Surface
ManagementAgenryforprivatesurfaceistheBureauofLandManagement. Foradjoining
private lands with Federal minerals and which primarily involve National Foresi Service
issues, the Forest Service will have the lead for environmental analysis and, when
necessary, documentration in an environmental assessment or environmental impac't
statement.

2. The authorized officers, of the Bureau of Land Management, Office of Surface
Mining (Regulatory Authority), and the Surface Management Agency (Forest Service)
respectively, shall coordinate, as practical, regulation of mining operations and associated
activlties on the lease area.

3. In accordancewith Sec. 523(b) of the "Surface Mining Controland ReclamationAct
of 1977," surface mining and reclamation operations conducted on this lease are to
conform with the requirements of this Act and are subject to compliance with Office of
Surface Mining Regulations, or as applicable, a Utah program equivalent approved under
cooperative agreement in accordance with Sec. 523(c). The United States Government
does not warrant that the entire tracl will be susceptible to mining.

4. Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions
for the Surface Management Agency, the surface of which is under the jurisdiction of any
Federal agency other than the Department of Interior, to consent to leasing and to
prescribe conditions to insure the use and protection of the lands. All or part of this lease
contain lands the surface of which are managed by the United States Department of
Agriculture, Forest Service Manti-LaSal National Forest.

The following stipulations pertain to the lessee responsibility for mining operations on the
lease area and on adjacent areas as may be specifically designated on National Forest
System lands.

5. Before undertaking activities that may disturb the surface of previously undistuibbrl
leased lands, the lesseehay be required to conduct a cultural resource inventory 31{ 6; ; -i
paleontological appraisal of the areas to be disturbed. These studies shall be conducted ,
by qualffiei professional cultural resource specialists or qualified paleontologists, 

-as 
;ti;.:

appropriate, and a report prepared itemizing the findings. A plan will then be submitted .';il
making recommendations forthe protec'tion of, or measures to be taken to mitigate impacts -:.;

for identified cultural or paleontological resources.



lf cultural resources or paleontological remains (fossils) of significant scientific interest are
discovered during operations under this lease, the lessee prior to disturbance shall,
immediately bring them to the attention of the appropriate authorities. Paleontological
remains of significant scientific interest do not include leaves, ferns, or dinosaur tracks
commonly encountered during underground mining operations.

The cost of conducting the inventory, preparing reports, and carrying out mitigating
measures shall be borne by the Lessee.

6. lf there is reason to believe that Threatened or Endangered (T&E) species of plants
or animals, or migratory bird species of high Federal interest occur in the area, the Lessee
shall be required to conduct an intensive field inventory of the area to be disturbed and/or
impacted. The inventory shall be conducted by a qualified specialist and a report of
findings will be prepared. A plan will be prepared making recommendations for the
protection of these species or action necessary to mitigate the disturbance.

The cost of conducting the inventory, preparing reports, and carrying out mitigating
measures shall be borne by the Lessee.

7. The Lessee shall be required to perform a study to secure adequate baseline data
to quantify the existing surface resources on and adjacent to the lease arca. Existing data
may be used if such data are adequate for the intended purposes. The study shall be
adequate to locate, quantify, and demonstrate the interrelationship of the geology,
topography, surface and ground water hydrology, vegetation and wildlife. Baseline data
will be established so that future programs of observation can be incorporated at regular
intervals for comparison.

8. Powerlines used in conjunction with the mining of coal from this lease shall be
constructed so as to provide adequate protection for raptors and other large birds. When
feasible, powerlines will be located at least 100 yards from public roads.

9. The limited area available for mine facilities at the coal outcrop, steep topography,
adverse winterweather, and physical limitations on the size and design of the access road,
are factors which will determine the ultimate size of the surface area utilized for the mine.
A site specific environmental analysis will be prepared for each new mine site development
and for major modifications to existing developments to examine alternatives and mitigate
conflicts.

10. Consideration will be given to site selection to reduce adverse visual impacts.
Where alternative sites are available, and each alternative is technically feasible, the
alternative involving the least damage to the scenery and other resources shall be
selected. Permanent structures and facilities will be designed, and screening techniques
employed, to reduce visual impacts, and where possible achieve a final landscape
compatible with the natural surroundings. The creation of unusual, objectionable, or
unnatural land forms and vegetative landscape features will be avoided.

. : .



11. The lessee shall be required to establish a monitoring system to locate, measure,
and quantify the progressive and final effects of underground mining activities on the
topographic surface, underground and surface hydrology and vegetation. The monitoring
system shall utilize techniques which will provide a continuing record of change over time
and an analytical method for location and measurement of a number of points over the
lease area. The monitoring shall incorporate and be an extension of the baseline data.

12. The lessee shalf provide for the suppression and control of fugitive dust on haul
roads and at coal handling and storage facilities. On Forest Development Roads (FDR),
fessees may perform their share of road maintenance by a commensurate share
agreement if a significant degree of traffic is generated that is not related to their activities.

13. Except at specifically approved locations, underground mining operations shall be
conducted in such a manner so as to prevent surface subsidence that would: (1) cause the
creation of hazardous conditions such as potential escarpment failure and landslides, (2)
cause damage to existing surface structures, or (3) damage or alter the flow of perennial
streams. The lessee shall provide specific measures for the protection of escarpments,
and determine corrective measures to assure that hazardous conditions are not created.

14. tn order to avoid surface disturbance on steep canyon slopes and to preclude the
need for surface access, all surface breakouts for ventilation tunnels shall be constructed
from inside the mine, except at specifically approved locations.

15. liremoval of timber is required forclearing of construction sites, etc., such timber
shall be removed in accordance with the regulations of the surface management agency.

16. The coal contained within, and authorized for mining under this lease, shall be
extracted only by underground mining methods.

17. Existing Forest Service owned or permitted surface improvements will need to be
protected, restored, or replaced to provide for the continuance of current land uses.

18. In order to protect big game wintering areas, efk calving and deer fawning areas,
sagegrouse strutting areas, and other critical wildlife habitat and/or activities, specific
surface uses outside the rnine development area may be curtailed during specific periods
of the year.

19. Support faciliiles, structures, equipment, and similar developments will be removed
from the lease area within 2 years after the final termination of use of such facilities. This
provision shall apply unless the requirement of Section 10 of the lease form is applicable.
Disturbed areas and those areas previously occupied by such facilities will be stabilized
and rehabilitated, drainages reestablished, and the areas returned to a premining land,use.
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20. The Lessee at the conclusion of the mining operation, or at other times as surface
disturbance related to mining may occur, will replace all damaged, disturbed, or displaced
corner monuments (section corners, quarter corners, etc.) their accessories and
appendages (witness trees, bearing trees, etc.), or restore them to their original condition
and location, or at other locations that meet the requirements of the rectangular surveying
system. This work shall be conducted at the expense of the Lessee, by a professional land
surveyor registered in the State of Utah and to the standards and guidelines found in the
Manual of Surveying Instructions, U.S. Department of Interior.

21. The Lessee, at his expense, will be responsible to replace any surface and/or
developed ground water sources identified for protection, that may be lost or adversely
affected by mining operations, with waterfrom an alternate source in sufficient quantity and
quality to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or
other land uses (authorized by 36 CFR 251).

22. The Licensee/Permittee/Lessee must comply with all the rules and regulations of
the Secretary of Agriculture set forth at Title 36, Chapter ll, of the Code of Federal
Regulations governing the use and management of the National Forest System (NFS)
when not inconsistent with the rights granted by the Secretary of the Interior in the
license/permiUlease. The Secretary of Agriculture's rules and regulations must be complied
with for (1) all use and occupancy of the NFS prior to approval of a permiUoperation plan
by the Secretary of Interior, (2) uses of all existing improvements, such as Forest
Development Roads, within and outside the area licensed, permitted or leased by the
Secretary of Interior, and (3) use and occupancy of the NFS not authorized by a
permiUoperation plan approved by the Secretary of the Interior.

All matters related to this stipulation are to be addressed to:

Forest Supervisor
Manti-LaSal National Forest
599 West Price River Drive
Price, Utah 84501

Telephone No.: 801-637-2817

who is the authorized representative of the Secretary of Agriculture.



23. Notwithstanding the approval of a resource recovery and protection plan by the
BLM, lessor reserves the right to seek damages against the operator/lessee in the event
(l) the operator/lessee fails to achieve maximum economic recovery [as defined at 43 CFR
53480.0-5(21)l of the recoverable coal reserves or (ii) the operator/lessee is determined
to have caused a wasting of recoverable coal reserves. Damages shall be measured on
the basis of the royalty that would have been payable on the wasted or unrec,overed coal.

The parties recognize that under an approved R2F2, condltions may require a modification
by the operator/lessee of that plan. ln the event a coal bed or porlion thereof is not to be
mined or is rendered unminable by the opention, the operator shall submit appropriate
justification to obtain approval by the AO to leave such reserves unmined. Upon approval
by the AO, such coal beds or portions thereof shall not be subject to damages as
described above. Further, nothing in this section shall prevent the opentor/lessee from
exercising its rQht to relinquish all or a portion of the lease as authorized by statute and
regulation,

In the event the AO determines that the R2P2 as approved will not attain MER as the result
of changed conditions, the AO will give proper notice to the operator/lessee as required
under applicable regulations. The AO will order a modification if necessary, identiffing
additional reserves to be mined in order to attain MER. Upon a final administrative or
judicial ruling upholding such an ordered modification, any reserves left unmined (wasted)
under that plan will be subject to damages as described in the first paragraph under this
section.

Subjecl to the right to appeal hereinafter set fofth, payment of the value of the royalty on
such unmined recoverable coal reserves shall become due and payable upon
determination by the AO that the coal reserves have been rendered unminable or at such
time that the lessee has demonstrated an unwillingness to extract the coal.

The BLM may enforce this provision either by issuing a written decision requiring payment
of the MMS demand for such royalties, or by issuing a notice of non-compliance. A
decision or notice of non-compliance issued by the lessor that payment is due under this
stipulation is appealable as allowed by law.

24. WASTE CERTIFICATION: The lessee shall provide upon abandonment and/or
sealing off a mined area and prior to lease termination/relinquishment, certification to the
lessor that, based upon a complete search of all the operator's records for the mine and
upon their knowledge of past operations, there has been no hazardous subetances per
(40 CFR 302.4) or used oll as per Utah State Management Rule R-315-15, dgposited ,. !
withinthelease,eitheronthesurfaceorunderground,orthatallremedialactionnecessdry.,--',-
has been taken to protect human health and the environment with respect to any such .:::'':
substances remaining on the property. The back-up documentation to be provided shall
be described by the lessor prior to the first certification and shall include all documentation
applicable to the Emergency Planning and Community Right-to-know Act (EPCRAI Publie
Law 99-499), Title lll of the Superfund Amendments and Reauthorization Act of 1986 or'
equivalent.



25. UNDERGROUND INSPECTION: All safe and accessible areas shall be inspected
priorto being sealed. The lessee shall notify the Authorized Officer in writing 30 days prior
to the sealing of any areas in the mine and state the reason for closure. Prior to seals
being put into place, the lessee shall inspect the area and document any
equipmenUmachinery, hazardous substances, and used oil that is to be left underground.
The Authorized Officer may participate in this inspection. The purpose of this inspection
will be: (1) to provide documentation forcompliancewith42 U.S.C.9620 section 120(h)
and State Management Rule R-315-15, and to assure that certification will be meaningful
at the time of lease relinquishment, (2) to document the inspection with a mine map
showing location of equipmenUmachinery (model, type offluid, amount remaining, batteries
etc.) that is proposed to be left underground. In addition, these items will be photographed
at the lessee's expense and shall be submitted to the Authorized Officer as part of the
certification. The abandonment of any equipmenUmachinery shall be on a case by case
basis and shall not be accomplished unless the Authorized Officer has granted a written
approval. Any on-lease disposal of non-coal waste must comply with 30 CFR S 817.89.

26. Due to the uncertainty of the amount of recoverable coal tons in this modification
and the uncertainty in mining conditions, the lessee will pay the fair market value (FMV)
for the coal resources mined in the area of Federal Coal Lease Modification (U-38727) at
the rate of $0.25 per ton for the actual tonnage mined. Payment of FMV at the specified
rate and tonnage mined will be on the schedule required for payment of production
royalties to the Minerals Management Service (MMS). The lessee will clearly indicate
which portion of the payment is for royalty and what is for lease bonus payment.
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In Reply Refer To:
3432
wlJ-38727
(vr-e24)

C.O.P. Coal Development Company
53 West Angelo Avenue
Salt I.ake City, Utah 84115

United States Department of the Interior

BUREAU OF LA}ID MANAGEMENT
Utah State Office
P.O, Box 45155

Salt Lake City, UT 84145-0155

i lnl92m2

DECISION

: Coal kase
: UTU-38727

Coal Lease UTU-38727 Modified

CoaI lease VfiJ4nn was modified effective June 19, 2002. All terms and conditions of the
originalleaseweremadeconsistentwiththelaws,reguluions,andleasetermsapplicableatthetime
of this modification.

Additional rental of $l 10.00 to cover the estimated additional rental for the curent rental year was
submitted June 17,?m2. Rental in the amount of $3.fi) per acre, or a total of $2,343 is due on May
r.2m.3.

Within 30 days after the effective date of this lease modification, the lessee shall arnend its Bear
Canyon lngical Mining Unit application to include the 40.00 acres added to coal lease WU-38727
by this modification. The modified land shall be segregated into another Federal coal lease should
the lessee fail to file such amendment.

Chief, Branc
Minerals Adj

Enclosures:
l. Copy of Modified Irase (12 pp)

cc: MMS, Solids (w/copy of modification)
Resource Development Coordinating Committee (w/copy of modification)
Price Coal Office (Attn: Steve Falk) (w/copy of modification)
Manti-LaSal National Forest (w/copy of modification)
L,owell Braxton, Director, UDOGM, Box 145801, SIJC, UT 841 14 (w/copy of modification)

SITLA, Attn: John Blake (w/copy of modification) 
,, 

.



UNITED STATES 
,.

DEPARTMENT OF THE INTERIOR
BUREAU OF IAND MANAGEMENT

-

- MODIFIED COAL LEASE

Ser ia l  No.  UTU-38727

Date of Lease: Mav 1 . 1958

.r i l19ff i2 by and between the
Bureau of Landthe Lessor, through the

C.O.P. Coal De\relopment Company
53 West Angelo Avenue
Saft Lake City, Utah 8/115

hereinafter called Lessee.

This modified lease shall retain the effectirae date of May 1, 1958, of the originat COAL
LEASE UTU-38727 , and is effective for a perictd of 20 years therefrom, and for so long thereafter as
coal is produced in commerciat quantities from the leased lands, subject to readjustment of
lease.terms at the end of the 20th lease year (May 1, 1978), and each 10-year period' thereafter.

Sec. l. This lease is issued pu.suant and subject to the terms and provisions of the: (NOTE:
Qheck the appropriate Act or Acts.)

- XX Mineral Lands Leasing
hereinafter referred to as the Act;

Act of 1920, as amended, 41 stat. 497, 30 u.s.c. 181-2gz,

_ Mineral Leasing Act for Acquired Lands ot 1947,61 Stat. 9i3, 30 U.S.C. 351-359;

and to the rcgulations and formal orders of the Secretary of the lnterior which are norv or hereafter
in force, wh€n not inconsistent with the express and specific provisions herein.

Sec. 2. Lessee as the holder of Coal Lease UTIJ-38727, issued effective May 1, 1958, was granted
the exclusive right and privilege to drill for, mine, extract, remove or otheruise process and dispose
of the coal deposits in, upon, or under the lands described below as Tract 1 .

The Lessor in consideration of fair market value, rents and royalties to be piiO, and the @ndltions
and covenants to be observed as herein set forth, hereby grants and leases to Lessee the
exclusive right and privilege to drill for, mine, extract, remove, or othenrvise process and dispose
of the coal deposits in, upon, or under the lands described below as Tract 2.

Traqt 1: T. 16 S., R. 7 E., SLM, UT
Sec. 24, SENE, E2SE;
Sec. 25, N2NE,SWNE,SWNW,

NWSW,W2SE,SESE.
. Trad2:T.16 S., R. 7 E., SLM, UT

-. Sec.24, NENE.
lttaining 780.39 acres, more or less, tcigether with the right to construc{ such works, buildings,
plants, structures, equipment and appliances and the right to use such onlease rights-of-way
which may be necessary and convenient in the exercise of the rights anct privilegei granted,
subject to the conditions herein provided.

PART I.

THIS MODIFIED COAL LEASE is entered into on
UNITED STATES OF AMERICA, hereinafter cailed
Management, and

T. 16 S., R. 8 E., SLM, UT
Sec. 19, lots 2-4,SENW, E2SW, SWSE.



Part ll. TERMS AND CONDITIONS

^-Sec. 1.(a) RENTAL RATE - Lessee shall
GV Lessor rential annuatly and in advance for

each acre or fraction thereof during the
continuance of the lease at the rate of $3.00
per acre for each lease year.

RENTAL CREDITS - Rental shal l
credited against either production or

advance royalties for any year.

Sec. Z.(al PRODUCTION ROYALTIES - The
royalty shall be 8 percent of the value of the
coal as set forth in the regulations. Royalties
are due to Lessor the finaf day of the month
succeeding the calendar month in which the
royalty obligation accrues.

(b) ADVANCE ROYALTIES -  Upon
request by the Lessee, the authorized officer
may accept, for a total of not more than 10
years, the payment of advance royalties in
lieu of continued operation, consistent with
the regulations. The advance royalty shall be
based on a percent of the value of a minimum

frmbe r of tons determined in the manner
Vstablished by the advance royalty regulations

in effect at the time the Lessee requests
approval to pay advance royalties in lieu of
continued operation.

Sec. 3. BONDS - Lessee shall maintain in the
proper office a lease bond in the amount of
$5,000. The authorized officer may reguire
an increase in this amount when additional
coverage is determined appropriate.

Sec. 4. DILIGENCE - This lease is held by
inclusion in an amendment to the Bear
Canyon LMU.

The Lessor reserves the power to assent to or
order the suspension of the terms and
conditions of this lease in accordance with,
inter alia, Section 39 of the Mineral Leasing
Act, 30 U.S.C. 209.

Sec. 5. LOGICAL MINING UNIT (LMU) - The
-Qnds contained in the original lease have
Jen included in the Beir Canyon LMU
Eppf ication UTU-73U2 filed April 20, 1990.
Within 30 days after the effective date of this
lease modification, the Lessee shall amend its
application for the Bear Canyon Logical

Mining Unit to indude the 40.00 acres added
to  Coa l  Lease  UTU-38727  by  th i s
modification. The modified land shall be
segregated into another Federal coal lease
should the Lessee fail to file such an
amendment.

The st ipulat ions establ ished in an LMU
approval in effect at the time of LMU approval
or modification will supersede the relevant
inconsistent terms of this lease so long as the
lease remains committed to the LMU. lf the
LMU of which this lease is a part is dissofved,
the lease shall then be subject to the lease
terms which would have been applied if the
lease had not been included in an LMU.

Sec. 6. DOCUMENTS, EVf DENCE AND
INSPECTION - At such times and in such form
as Lessor may prescribe, Lessee shall furnish
detailed statements showing the amounts and
quality of all products removed and sold from
the lease, the proceeds therefrom, and the
amount used for production p.urposes_ or
unavoidably lost. 

?_-, r.: *_,,...,

Lessee shall keep open 
"i 

.rrl reasonable
times for the inspection of any duly authorized
officer of Lessor, the leased premises and all
sur face and underground improvements,
works, machinery, ore stockpiles, - equipment,
and all books, accounts, maps, and records
re la t i ve  to  opera t ions ,  su rveys ,  o t
investigations on or under the leased lands.

Lessee shall allow Lessor access to and
copying of documents reasonably necessary
to verify Lessee compliance with terms and
conditions of the lease.

While this lease remains in effect, information
obtained under this section shall be closed to
inspection by the public in accordance with
the Freedom of Information Action (5 U.S.C.
552).

Sec. 7. DAMAGES TO PROPERW AND
CONDUCT OF OPERAilONS - Lessee shall
comply at its own expense with all reasonable
orders of the Secretary, respecting diligent
opera t ions ,  p reven t ion  o f  was te ,  and
protection of other resources.

Lessee sha l l  no t  cond uc t  exp lo ra t ion
operations, other than casual use, without an

(b)
not be
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approved exploration plan. All exploration
plans prior to the @mmencement of mining

-gperations within an approved mining permit
- . .
Jrea shall be submitted to the authorized

officer.

Lessee shall carry on all operations in
accordance with approved methods and
practices as provided in the operating
reg ulat ions, having due regard for the
prevention of injury to life, health, or property,
and prevent ion of  waste,  damage or
degradation any land, air, water, cultural,
b io logical ,  v isual ,  and other resources,
including mineral deposits and formations of
mineral deposits not leased hereunder, and to
other land uses or users. Lessee shall take
measures deemed necessary by Lessor to
accomplish the intent of this lease term. Such
measures may include, but not limited to,
modification to proposed siting or design of
fac i l i t i es ,  t im ing  o f  opera t ions ,  and
specifications of interim and final reclamation
proc_edures. Lessor reserves to itself the right
to lease, sell, or othenrise dispose of the
surface or other mineral deposits in the lands

1fnd the right to continue existing uses and to
Uuthorize future uses upon or in the leased

lands, including issuing leases for mineral
depos i t s  no t  covered  hereunder  and
approv ing  easements  o r  r igh ts -o f -way.
Lessor shall condition such uses to prevent
unnecessary or unreasonable interference
with rights of Lessee as may be consistent
with concepts of multiple use and multiple
mineral development.

Sec. I PROTECTION OF DIVERSE INTERESTS,
AND EQUAL OPPORTUNIW - Lessee shall: pay
when due all taxes legally assessed and
levied under the laws of the State or the
United States; accord all employees complete
freedom of purchase; pay all wages at least
twice each month in lawful money of the
United States; maintain a safe working
environment in accordance with standard
industry practices; restrict the workday to not
more than I hours in any one day for
underground workers, except in emergences;

_and take measures necessary to protect the
fealth and safety of the puOllc. No person
Ynder the age of 16 years shall be employed

in any mine below the surface. To the extent
that laws of the State in which the lands are
situated are more restr ict ive than the

provisions in this paragraph, then the State
laws apply.

Lessee will comply with all provisions of
Executive Order No. 11246 of September 24,
1965, as amended, and the rules, regulations,
and relevant orders of the Secretary of Labor.
Neither Lessee nor Lessee's subcontractors
shall maintain segregated facilities.

Sec.9.(a) TRANSFERS
(Check the appropriate space)

X This lease
or in part
corporation
interest.

This lease may be t ransferred in whole
or in part to another public body, or to a
person who will mine the coal on behalf
of, and for the use of, the public body or
to a person who for the limited purpose
of creating a security interest in favor of
a lender agrees to be obligated to mine
the coal on behalf of the public body.

-  Th is  lease may on ly  be  t rans fer red  in
whole or in part to another small
business qualified under 13 CFR 121.

Transfers of record title, working or royalg
interest must be approved in accordance with
the regulations.

(b) RELINQUISHMENTS - The Lessee may
relinquish in writing at any time all rights
under this lease or any portion thereof as
provided in the regulations. Upon Lesso/s
acceptance of the relinquishment, Lessee
shall be relieved of all future obligations under
the lease or the relinquished portion thereof,
whichever is applicabte.

Sec. 10. DELIVERY OF PREMISES, REMOVAL
OF MACHINERY, EQUIPMENT, ETC. - At such
times as all portions of this lease are retumed
to Lessor, Lessee shall deliver up to Lessor
the land leased, underground timbering, and
such other supports and structures necessary
for the preservation of the mine workings on
the leased premises or deposits and place all
workings in condition for suspension or
abandonment. Within 180 days thereof,
Lessee shall remove from the premises all



other sftrctrrcs, machinery, equiprnent, tools,
and materials that it elects to or as required

^by the authorized officer. Any such
fiructures, machinery, equipment, tools, and-materials remaining on the leased lands

beyond 180 days, or approved extension
thereof, shall become the property of the
Lessor, but Lessee shall either remove any or
all such property or shall continue to be liable
for the cost of removal and disposal in the
amount actually incuned by the Lessor. lf the
surface is owned by third parties, Lessor shall
waive the requirement for removal, provided
the third parties do not object to such waiver.
Lessee shall, prior to the termination of bond
liability or at any other time when required and
in accordance with all applicable laws and
regulations, reclaim all lands the surface of
which has been disturbed, dispose of all
debris or solid waste, repair the offsite and
onsite damage caused by Lessee's activity br
activi t ies incidental thereto, and reclaim
access roads or trail.

Uec. 11. PROCEEDINGS lN CASE OF DEFAULT
- lf Lessee fails to comply with applicable
laws, existing regulations, or the terms,
conditions and stipulations of this lease, and
the noncompliance continues for 30 days after
written notice thereof, this lease shall be
subject to cancellation by the Lessor only by
judicial proceedings. This provision shall not
be construed to prevent the exercise by
Lessor of any other legal and equitable
remedy, including waiver of the default. Any
such remedy or waiver shalf not prevent later
cancellation lor the same default occurring at
any other time.

Sec. 12. HEIRS AND SUCCESSORS . lN.
INTEREST - Each obligation of this lease shall
extend to and be binding upon, and every
benefit hereof shall insure to, the heirs,
executors, administrators, successors, or
assigns of the fespective parties hereto.

Sec. 13. INDEMNIFICATION - Lessee shatl
ldemnify and hold harmless the United
-ftates from any and all claims arising out of

the Lessee's activities and operations under
this lease.

Sec. 14. SPECIAL STATUTES - This tease is
subject to the Federal Water Pollution Control
Act (33 U.S.C. 1151 - 1175); the Clean Air Act
(42 U.S.C. 1857 e! seo.), and to atl other
applicable laws pertaining to explorat ion
activities, mining operations and reclamation,
including the Surface Mining Control and
Reclamation Act of 1977 (30 U.S.C. 1201 e!
geg.)
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Sec. 15. SPECIAL SilPULATIONS -

SEE ATTACHED STIPULATIONS
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SPEGIAL STIPULATIONS FOR
MODIFIED COAL LEASE U.I8727

1. The Regulatory Authority shall mean the State Regulatory Authority pursuant to a
cooperative agreement approved under 30 CFR Part 745 or in the absence of a
cooperative agreement, Office of Surface Mining. The authorized officer shall mean the
State Director, Bureau of Land Management. The authorized officer of the Surface
Management Agency shall mean the Forest Supervisor, Forest Service. Surface
ManagementAgencyforprivatesurfaceistheBureauof LandManagement. Foradjoining
private lands with Federal minerals and which primarily involve National Forest Service
issues, the Forest Service will have the lead for environmental analysis and, when
necessary, documentration in an environmential assessment or environmentral impact
statement.

2. The authorized officers, of the Bureau of Land Management, O'ffice of Surface
Mining (Regulatory Authority), and the Surface Management Agency (Forest Service)
respectively, shallcoordinate, as practical, regulation of mining operations and associated
activities on the lease area.

3. In accordancewith Sec. 523(b) of the "Surface Mining Controland ReclamationAc't
of '1977,'surface mining and reclamation operations conducted on this lease are to
conform with the requirements of this Act and are subjec-t to compliance with Office of
Surface Mining Regulations, or as applicable, a Utah program equivalent approved under
cooperative agreement in accordance with Sec. 523(c). The United States Government
does not wanant that the entire tract will be susceptible to mining.

4. Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions
for the Surface Management Agency, the surface of which is under the jurisdiction of any
Federal agency other than the Department of Interior, to consent to leasing and to
prescribe conditions to insure the use and protection of the lands. All or part of this lease
contiain lands the surface of which are managed by the United States Department of
Agriculture, Forest Service Manti-LaSal National Forest.

The following stipulations pertain to the lessee responsibility for mining operations on the
lease area and on adjacent areas as may be specifically designated on National Forest
System lands.

5. Before undertaking activities that may disturb the surface of previously undistuitibd
leased lands, the lessee may be required to conduct a cultural resource inventory and a: : i
paleontological appraisal of the areas to be disturbed, These studies shall be conducted ','
by qualified professional cultural resource specialisb or qualified paleontologists, 

-as 
,-ii::

appropriate, and a report prepared itemilng the findings. A plan will then be submitted .,;;1r
making recommendations forthe protec'tion of, ormeasuresto be taken to mitigate impacts -.:::;

for identified cultural or paleontological resources. :._: r) ll



lf cultural resources or paleontological remains (fossils) of significant scientific interest are
discovered during operations under this lease, the lessee prior to disturbance shall,
immediately bring them to the attention of the appropriate authorities. Paleontological
remains of significant scientific interest do not include leaves, ferns, or dinosaur tracks
commonly encountered during underground mining operations.

The cost of conducting the inventory, preparing reports, and carrying out mitigating
measures shall be borne by the Lessee.

6. lf there is reason to believe that Threatened or Endangered (T&E) species of plants
or animals, or migratory bird species of high Federal interest occur in the area, the Lessee
shall be required to conduct an intensive field inventory of the area to be disturbed and/or
impacted. The inventory shall be conducted by a qualified specialist and a report of
findings will be prepared. A plan will be prepared making recommendations for the
protection of these species or action necessary to mitigate the disturbance.

The cost of conducting the inventory, preparing reports, and carrying out mitigating
measures shall be borne by the Lessee.

7. The Lessee shall be required to perform a study to secure adequate baseline data
to quantify the existing surface resources on and adjacent to the lease area. Existing data
may be used if such data are adequate for the intended purposes. The study shall be
adequate to locate, quantify, and demonstrate the interrelationship of the geology,
topography, surface and ground water hydrology, vegetation and wildlife. Baseline data
will be established so that future programs of observation can be incorporated at regular
intervals for comparison.

8. Powerlines used in conjunction with the mining of coal from this lease shall be
constructed so as to provide adequate protection for raptors and other large birds. When
feasible, powerlines will be located at least 100 yards from public roads.

9. The limited area available for mine facilities at the coal outcrop, steep topography,
adverse winterweather, and physical limitations on the size and design of the access road,
are factors which will determine the ultimate size of the surface area utilized for the mine.
A site specific environmental analysis will be prepared for each new mine site development
and for major modifications to existing developments to examine alternatives and mitigate
conflicts.

10. Consideration will be given to site selection to reduce adverse visual impacts.
Where alternative sites are available, and each alternative is technically feasible, the
alternative involving the least damage to the scenery and other resources shall be
selected. Permanent structures and facilities will be designed, and screening techniques
employed, to reduce visual impacts, and where possible achieve a final landscape
compatible with the natural surroundings. The creation of unusual, objectionable, or
unnatural land forms and vegetative landscape features will be avoided.



11. The lessee shall be required to establish a monitoring system to locate, measure,
and quantify the progressive and final effects of underground mining activities on the
topographic surface, underground and surface hydrology and vegetation. The monitoring
system shall utilize techniques which will provide a continuing record of change over time
and an analytical method for location and measurement of a number of points over the
lease area. The monitoring shall incorporate and be an extension of the baseline data.

12. The fessee shall provide for the suppression and control of fugitive dust on haul
roads and at coal handling and storage facilities. On Forest Development Roads (FDR),
lessees may perform their share of road maintenance by a commensurate share
agreement if a significant degree of traffic is generated that is not related to their activities.

13. Except at specifically approved locations, underground mining operations shall be
conducted in such a manner so as to prevent surface subsidence that would: (1) cause the
creation of hazardous conditions such as potentiaf escarpment failure and landslides, (2)
cause damage to existing surface structures, or (3) damage or alter the flow of perennial
streams. The lessee shall provide specific measures for the protection of escarpments,
and determine corrective measures to assure that hazardous conditions are not created.

14. In order to avoid surface disturbance on steep canyon slopes and to preclude the
need for surface access, all surface breakouts for ventilation tunnels shall be constructed
from inside the mine, except at specifically approved locations.

15. li removal of timber is required for clearing of construction sites, etc., such timber
shall be removed in accordance with the regulations of the surface management agency.

16. The coal contained within, and authorized for mining under this lease, shall be
extracted only by underground mining rnethods.

17. Existing Forest Service owned or permitted surface improvements will need to be
protected, reslored, or replaced to provide forthe continuance of current land uses.

18. fn orderto protect big game wintering areas, elk calving and deerfawning areas,
sagegrouse strutting areas, and other critical wiHlife habitat and/or activities, specific
surface uses outside the mine development area may be curtailed during specific periods
of the year.

19. Support facilities, structures, equipment, and similar developments will be removed
from the lease area within 2 years after the final termination of use of such facilities. This
provision shall apply unless the requirement of Section 10 of the lease form is applicable.
Disturbed areas and those areas previously occupied by such facilities will be stabilized
and rehabilitated, drainages reestablished, and the areas returned to a premining land,use.

1 . .
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20. The Lessee at the conclusion of the mining operation, or at other times as surface
disturbance related to mining may occur, will replace all damaged, disturbed, or displaced
corner monuments (section corners, quarter corners, etc.) their accessories and
appendages (witness trees, bearing trees, etc.), or restore them to their original condition
and location, or at other locations that meet the requirements of the rectangular surveying
system. This work shall be conducted at the expense of the Lessee, by a professional land
surveyor registered in the State of Utah and to the standards and guidelines found in the
Manual of Surveying Instructions, U.S. Department of Interior.

21. The Lessee, at his expense, will be responsible to replace any surface andlor
developed ground water sources identified for protection, that may be lost or adversely
affected by mining operations, with waterfrom an alternate source in sufficient quantity and
quality to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or
other land uses (authorized by 36 CFR 251).

22. The Licensee/Permiftee/Lessee must comply with alf the rules and regutations of
the Secretary of Agriculture set forth at Title 36, Chapter ll, of the Code of Federal
Regulations governing the use and management of the National Forest System (NFS)
when not inconsistent with the rights granted by the Secretary of the Interior in the
license/permiUlease. The Secretary of Agriculture's rules and regulations must be complied
with for (1) all use and occupancy of the NFS prior to approval of a permiUoperation plan
by the Secretary of Interior, (2) uses of all existing improvements, such as Forest
Development Roads, within and outside the area licensed, permitted or leased by the
Secretary of Interior, and (3) use and occupancy of the NFS not authorized by a
permiUoperation plan approved by the Secretary of the Interior.

All matters related to this stipulation are to be addressed to:

Forest Supervisor
Manti-LaSal National Forest
599 West Price River Drive
Price, Utah 84501

Telephone No.: 801-637-2817

who is the authorized representative of the Secretary of Agriculture.

1 . 4
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23. Notwithstanding the approval of a resource recovery and protection plan by the
BLM, lessor reserves the right to seek damages against the operator/lessee in the event
(l) the operator/lessee fails to achieve maximum economic recovery [as defined at 43 CFR
53480.0-5(21)] of the recoverable coal reserves or (ii) the operator/lessee is determined
to have caused a wasting of recoverable coal reserves. Damages shall be measured on
the basis of the royalty that would have been payable on the wasted or unrecovered coal.

The parties recognize that under an approve dR2P2, conditions may require a modification
by the operator/lessee of that plan. In the event a coal bed or portion thereof is not to be
mined or is rendered unminable by the operation, the operator shall submit appropriate
justification to obtain approval by the AO to leave such reserves unmined. Upon approval
by the AO, such coal beds or portions thereof shall not be subject to damages as
described above. Further, nothing in this section shall prevent the operator/lessee from
exercising its right to relinquish all or a portion of the lease as authorized by statute and
regulation.

ln the event the AO determines that the R2P2 as approved will not attain MER as the result
of changed conditions, the AO will give proper notice to the operator/lessee as required
under applicable regulations. The AO will order a modification if necess?ry, identifying
additional reserves to be mined in order to attain MER. Upon a final administrative or
judicial ruling upholding such an ordered modification, any reserves left unmined (wasted)
under that plan will be subject to damages as described in the first paragraph under this
section.

Subject to the right to appeal hereinafter set forth, payment of the value of the royalty on
such unmined recoverable coal reserves shall become due and payable upon
determination by the AO that the coal reserves have been rendered unminable or at such
time that the lessee has demonstrated an unwillingness to extract the coal.

The BLM may enforce this provision either by issuing a written decision requiring payment
of the MMS demand for such royalties, or by issuing a notice of non-compliance. A
decision or notice of non-compliance issued by the lessor that payment is due under this
stipulation is appealable as allowed by law.

24. WASTE CERTIFICATION: The lessee shall provide upon abandonment and/or
sealing off a mined area and prior to lease termination/relinquishment, certification to the
lessor that, based upon a complete search of all the operator's records for the mine and
upon their knowledge of past operations, there has been no hazardous substances per
(40 CFR 302.4\ or used oil as per Utah State Management Rule R-315-15, $eposited
within the lease, either on the surface or underground, or that all remedial action necessary
has been taken to protect human health and the environment with respect to any such
substances remaining on the property. The back-up documentation to be provided shall
be described by the lessor prior to the first certification and shall include all documentation
applicable to the Emergency Planning and Community Right-to-know Act (EPCRA, Publie
Law 99-499), Title lll of the Superfund Amendments and Reauthorization Act of :1986 or.
equivalent.



25. UNDERGROUND INSPECTION: All safe and accessible areas shall be inspected
prior to being sealed. The lessee shall notify the Authorized Officer in writing 30 days prior
to the sealing of any areas in the mine and state the reason for closure. Prior to seals
being put into place, the lessee shall inspect the area and document any
equipmenUmachinery, hazardous substances, and used oil that is to be left underground.
The Authorized Officer may participate in this inspection. The purpose of this inspection
will be: (1) to provide documentation for compliance with 42 U.S.C. 9620 section 120(h)
and State Management Rule R-315-15, and to assure that certification will be meaningful
at the time of lease relinquishment, (2) to document the inspection with a mine map
showing location of equipmenUmachinery (model, type offluid, amount remaining, batteries
etc.) that is proposed to be left underground. In addition, these items will be photographed
at the lessee's expense and shall be submitted to the Authorized Officer as part of the
certification. The abandonment of any equipmenUmachinery shall be on a case by case
basis and shall not be accomplished unless the Authorized Officer has granted a written
approval. Any on-lease disposal of non-coal waste must comply with 30 CFR S 817.89.

26. Due to the uncertainty of the amount of recoverable coal tons in this modification
and the uncertainty in mining conditions, the lessee will pay the fair market value (FMV)
for the coal resources mined in the area of Federal Coal Lease Modification (U-38727) at
the rate of $0.25 per ton for the actual tonnage mined. Payment of FMV at the specified
rate and tonnage mined will be on the schedule required for payment of production
royalties to the Minerals Management Service (MMS). The lessee will clearly indicate
which portion of the payment is for royalty and what is for lease bonus payment.
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nErunH RECEIPT REQUESTED

DECtSI0!l
Nevada Electric Investment Company !,
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320 :'

:Las Vegas, NV 89151

0n October 16, r9g7, ilevada E'rectric Investmnt cornpq$l^yas lent a llotice of

proposeo nea(irrt*int ot-[eaie in connection'with u-46484. The land

desbription ii-5.iiion z ;i-ih.-r.iqi;;il4-i*. form ls cortected to read:

Sec. I 0, !lt, lltslt, SEl6t{l'; SltSEt'
Sec ' -  l l ,  a l l ;
Sec- "12, l#d'|k..

The only other obJectlon stated ms ln Fgara..to,the number of tons of

recoverable r€serves contiined on coai reise u-46484. As explained ln our

letter dated oli.io." l6;-i-ggi, iF coal reserve estlmates ane subJect to

change uaseo on new data"i-lny iire-*iitin the ten year period followlng

r=a(i ustnent; therefgrg, ioai i ease U-COqg+ i s readJ u sted effecti ve

'qy l, l98B 
'ir-ilipuiat6o-i; 

the aeci sion .and 
coal Lease Readustment'

The ne,, nental and royalty-rale will be effective simultaneousty wlth the

eliecttve date of the readjustment' 
u on fre. Thrs bond ;

A lease bond in the amount of $5,099 ls currently -on ftl?: 
I

conditioned upon compliinie-wiin'atl the terms aird condltlons of this coal

lease and is-heiennihea io-ui adequate coverage at tttis time'

ROBERT '.OPA,
Chi ef ,'- l'li neral s
Adiudication Section

E ncl osur€---Coal 
Lease ReadJustment

cc: Resource Devel opment coordi nati ng conmit'tee dencl '

Sol i d Mi neral s (U-92't ) w/encl '
uiii; osden, uT w/encl '
ilils; 

'AFS 
, Dinver,. c0 w/enc I '

$r^l ist | : !  
w/encr.
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UIIITED STATES
DEPARTMEilT OF THE II{TERIOR
BUREAU 0F LAnD MAiIAGEI'|EI{T

Serlal Number U-46484

herel nafter

a perlod of
guant l  t l  es

end of each

PATI I . LEASE RIGHTS GRAT{TED

fh! I I ease, entered I nto . by and betreen the Unf ted States of Amerf ca,
cal led the lessor, through the Bureau of Land i lanagement, and

i levada Electr lc Investment Companyp. O. Box Z3O
Las Vegas , itv 8gl5t

herel nafter cal I ed I essee, .l s re_adJusted, effecil ve lrlay | , l9gg, for
l0 years qnd for so long thereaftei as coal I s produc6d in iJnirercial
from the leased lands, subJect to readJustment of lease terms at the
l0 year lease per lod.

o

Sec.. l .  Thls lease readJustment ls subJect to the terms and provlstons of the:

tTl l'f f neral Lands Lea-s I ng_ Ac_t of I 920, Act of February 25 , I g2O, ;1s anended ,4 l  Stat .  437,  30 U.S.C. l8 l -287,  herelnaf ter  referred to as the-  Act ;

l-l if l neral Leasl ng 4c! f9r lcqutred Lands, Act of August
5 l  S ta t .  913,  30  U.S.C.  351-359;

and to the reg^ulatlons and formal orders of the Secretary of the Interlor
nou or hereafter fn force, rhen not Inconsfstent r l th the express and
prov ls fons  here ln .

7 ,  1947 ,

rh ich  are
speci  f l  c

Sec...2. Lessor. In conslderatlon of any rents and royalt les to be pald, and the
condlt lons and.covenants to be observed as hereln set fbrth, hereby grints-to lessee
the ercluslye.-rlght and prlvl lege to drl l l  for, nlne, extract, re-nrole or otherrlseprocess and dlspose of the coal depos I ts In, upon. or under the follortng descrlbio
lands:

T. 16 S., R. 7 E., SLl, l ,  Utah, Eoery County
Sec. 10, l{i(, ]{i{Sf , SEISI{I, Si(SEZ:
Sec.  I l .  a l  l :
Sec. 12, nXnL.

cohtalnlng- l.,1O0.OO acres, nore or less, toEether rlth the rlght to construct such
rcrks,  bu l ld lngs. ,  p lan ls ,  s t ructures,  equlpnent  and appl lances-and the r lght ' to-u ie
such on-lease rl ghts-of-vay which may be necessary and convenlent In the e-xercl se of
the rlghts and prlvl leges granted, subJect to the iondlt lons hereln provlded.



o
Prnr |f . TEilts Ato ootfDtrto]ts
Sec: I . (a) RE}{TAL RATE - Lessee
shalf .  pay lessor rental  annual ly and
|n advance for each acre or fricilon
thereof durf ng the conil nuance of the
J gASa.-at---t[g.. Fate",,..6f.:.,.$J..0O , fOr gtrgfi= = -=-..
lease year .

Sec. 
'3. 

BOIUI - Lessee shal I
malnta ln In the proper of f lce a fease
bond In the anounf of f5,000. The
authorf zed offl cer may requl re an
adJustment I n the amount of 

'the 
bond

to ref lect  changed condl t fons.

Sec. 4. DILIGEIICE Thls lease
I s subJect to the condl i lons of
df I  lgent development and coni lnued
operat lon,  except  that  these condf_-t lons are excused, when operai lons
under the lease are Interrupted by
s t r i kes ,  the  e lements ,  o r  casua l t i es

lot  at t r fbutable to the lessee.  The
lessor,  In the qgb! tc  tntJ iJ i t ,  nay
suspend the condt ilon of eonitnuei
operatlon upon payment of advance
royal ti es I n accordance wf ttr __the *
r 'eguhtlons-- |  n- exl stence at the t ime*_.
o f  the  suspensfon .  Lessee,s  fa i  iu re
to produce coal I n commercial
guant l t fes at  the end of  lO years
shal l  termlnate the lease.  I f -  not
subml t ted  a l ready ,  lessee sha l l  submi t
an operatlon and recl amafion pl an
pursuant to Seci lon 7 of the Act 'not
later than 3 years after the effect ive
date of  th ls  lease readjustment.

The lessor reserves the power to-
assent to or order the suspinsfon-r.-of
the terms and condlt ions of ' th ls l iase
I n accordalce . r l  th, I nter f|.!3;Section 39 of the MtneratElTf ngT;I,
30 u.s .c .  209

Sec. 5. L0GlCAt ttilttfc Ufltf(l^ilu) El ther- upon approvai by theI 9s s.gr. gf the I esiee ' J' ipp t r catibn or
at the df recilon of the 

- 
i es sor, th l s

Iease sha|| become a LilU or part of a
LtU,.  subJect to the provt i tons set.
forth I n the regul ail ons .

The stf pul ailons establ I shed I n a Lru
approva! In effect at the ilme oi LMU
?pproval rf t l  supersede the rel evant
Inconslstent terms of thls lease so
!9ng as the lease remalns comnitted to
the Ll,lU; If the Ll,tU of vhl ch 

- 
lnl slease fs  a  par t  fs  d fsso lved,  
- the

fease shal I  then be subJect l i  inelease terms whf ch rould- trave 
- 

Ueen
lpPl led l f  the lease had not UeenIncluded In an Ll , lU.

o

shaf I not be credl ted agal nst eittrer
productlon or advance royal iles for
any year.- : -

Sec. 2. (a) PROH|CT I Oll ROYALTI ES -.
Il,e ro_yal ty_ shal I be tZ,A percent of
the value of coal produced by str lp'or
agger mlnlng methods and g percent of
the: val0e of : - coal probucgd by
uldgifround_ ml nl ng methodi . Royal ti ei
ar6-due to f  essor 

-the 
f lnaf day-of 

-t tre

npnths sricceedl ng the cal endir npnth
I n rhl ch the royal ty . obl i gailog
accrues. .  .  - .

(b) ADI'AIICE ROYALTT ElT -
Upon-  reques t ,  by :  :_ the- , , lessee; * .  th -e  : .
authorl zed offl cer may accept for- a
total of not more thah lO ybars, the
pryment of advance royafi les In l leu
ol--contl nued'i opera-ilbn, ' 

cons I stent
ri th the regul at I ons . The advance
fgfat l t  shal l  be based on a percent of
the value- of a mlnlmum numbir of tons
deterlnl ned 

' 
I n: : the manrier 

' 
estabf I shed

by the :advance roya l ty regu l ail ons I n
effect at the ilme the f esiee requests
lpproval to pay advance rloyal il is I n 'o -

l l eu of contf nued operail on . 
- :

S€c.6, D@$tEilTS, EylDEt{CE At{D
ItlSPECTtOlt At such ilmes and in
such form as lessor may prescr l  be,
lessee  sha l l  fu rn is i  

'  
oe ia l led

statements showing the amounts and
. qull t tt 'of al I pioducts rerxrved and

sol d from the 
' l  
ease, the proceeds

therefrom, and the amount uied forproduct lon purposes or  unavoidabiy
los t .
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'  

, .rsee shal I  keep open at al I  t fmes
for the I nspectl ori of any du I y author-
lzed of f lcer  of  lessor,  the leased
premlses  and a l l . sur face  and under -
ground lmprovements, rorks, machl nery,
ore 's tockpl  les,  egulpment,  and af l
books, accounts, maps, and records
relat lve to operat lor5.  surveys,  or
lnvestlgatlons on or under the leased
lands .  

'  .  :
-  

-  i  - - '  . -  . . =  
l :  

-

Lessee' j  shal  I  a l  lor  lessor access to
and copylng of documents reasonably
necessary to verl fy lessee compl iance
r l th terms and condf t lons of  the lease.

shal I take measures deerned necessary
by lessor to accompf lsh the Intent  oF
thl s lease term. Such measures may
f nclude, but not I  lmi ted to, modlf ica-
! lo1_ to proposed s i t lng or  deslgn of
facf  l  t t f  es,  t lmlng of  operai lons,  and
spec l f l ca t lon  o f  In te r lm and f t  na l
rec lamat lon procedures. Lessor

l{hl ie 
'thi 

s I ease remai fts I n' effect.
I nformatfon obtaf ned undef thl s
seit ton shal I  bE:'closed' -to I  r i ipeci lon
by_ ttn publ tc' I n accordance yl'th the
Freedom of Informatlon Act (5 U. S.C.
5s2):  . .  :

SeG. 7. DAI{AGES TO PROPERTY AIID
CS{DI|CT 0F 0PmATlOllS Les see shal I
cqlply .  at l tr  oun expense r l  th al I
ieasonqhl e orders' of th-e 

-secretary,

iespecf tng t al I I g6nt operii loris , pre-
ven t I on of ras te ,- and 

' 
prote c t I on of

reserves  to  l t se l f  the  r lgh t  to  lease,
se l l ,  .  o r  o ther r l se '  d lspose o f  the
surface or other: ml neral depos I ts I n
the lands and the r tght  to coni lnue
exlst lng uses and to author lze future
uses  upon or  In  the  leased lands ,
Inc lud tng  l : su fng  leases  fo r  mfnera l
deposi ts, not covered hereunder and
approving easements or r lghts-of-way.
Lessor. shal T condl t ion such uses to
prevenf unnecessary or unreasonable
I nterference vl th rl ghts of I e s see_as
may be conslstent r l th concepts of
mul  t ip le  us€  and mul  t lp le  minera l

ievelopment. .

other resources. l

Lbssee stral1 not '  conduct: explorat lon
opbral lg is , -  

- .other  
than casuaf  use,

r l thout an approved explorat lon plan.
Al I  

-  
dxploraf lbn i  plans 

'  
pr lor to' .  the

coflrnencement of ml nl ng operatlons
r l th ln an approved mlnlng permlt  area
shal l  be submit ted to the authorfzed
off l  cer. .

Lessee shal l  carry on al l  operatlons
In accordance yfth approved methods
and pract lces as provlded in the
operat i  ng regul  at fons ,  havl  ng due
regard for the preventfon of InJury to
I  l fe ,  heal  th,  or  property,  and
preventlon of raste, damage or
degradat ion to any land,  a i r ,  rater ,
cu l tu ra l  ,  b lo log lca l  ,  v l sua l  ,  and
other  resources ,  Inc lud lng  minera l
deposi ts and formatlons of mi neral
deposi ts  not  leased hereunder,  and to
o ther  I  and uses  or  users .  Lessee

S€c. 8. PROTECTIOT{ OF DIVERSE
l ilTERqlTS, AltD EoUAL oppoRruil t Ty -
Lessee shal  l :  pay rhen due al  I  taxes
l6ga l l i  assessed and lev led  under  the
lars of the State or the Unlted
States; accord al l  employees compfete
freedom of purchase; pay al I rages at
least  t r lce each month In lawful -money
of  the Unl ted States;  matnta ln a safL
rorklng envlronment !n accordance r l th
s tandard  Indus t ry  p rac t lces ;  res t r l c t
the workday to not more than 8 hours
In any one day for underground
rorkers,  except  ln  emergencles;  anO
take measures necessary to'protect the
heal th and safety of the publ I c. t{o
person under the age of 16 years shal l
be employed In any mlne 

- 
below the

surface. To the extent that laws of
the State In rh lch the lands are
sl tuated are more restr lc i lve than the
prov is lons  In  th is  paragraph,  then the
Sta te  laws app ly .

Lessee wi  I  I  comply wi  th a l  I  provi  s  ions
of  Execut lve Order No,  I  1246 of
September 24,  1965,  ES amended,  and
the  ru les ,  regu la t lons ,  and  re levan t
orders of the Secretary of Labor.



;

l lel ther lessee nor I essee, s srib-
contractors shall malntaln segregated
fac l l l t les ._

S€c, 9._(a). TRAilSFERS

' . . .

l - f - l  Thls lease may be transferred
fn rhole or In part  to any
person , is soc l ail on , or
corporatlon qual I f I ed to hol d
such lease In te res t .

l- l  Thl s I  ease may be transferred
In rhole or  In par t  to

: . : another publ I c body, or to a
person rho wl- l l  mlne the coaf

of, the publ I c body or to a
person rho for the I lml ted
purpose of creail ng a

.  secur l ty  Interest  In favor of

.  a _ lcnder agrees to be
obltgated to mine the coaf on:behaf f  of  the publ lc  body.' : . . :

t=l
ferred in rhole or in part to
another smal  I  busfness

._ '  _  q r . l l . f . - l ,ed  uhder  l3  CFR l2 t .

Transfers' of record tl tfe, rorkl ng or
royal ty I  nt 'erest must be approved . ln
actordance wi th there-gulattdis.

G) REL | 1{0U I SHlfEllT - The
lessee  nay  re l lngu lsh  In  r r l t l ng  a t
any  t lme a l l  r lgh ts  under  th ls  lease
or any port lon thereof as provided In
the  regu la t lons .  Upon lessor 's
acceptance of  the re l  Inqulshment,
lessee  sha l l  be  re l leved  o f  a l l  fu tu re
obl  lgat lons under the lease or  the
re l  Inquf  shed port I on thereof,
yhl  chever I  s  appl  I  cabl  e.

Sec.  10. DEL I VERY 0F PREt'l I SES ,
REt'tovAL 0F itAcHtNERY, EoutpMEt{T, ETC.

At  such t fme as  a l  I  por t lons  o f  th i  s
lease  a re  re tu rned  to  lessor ,  l essee
sha l l  de l l ve r  up  to  lessor  the  land

I eased, underground il mberf ng, and
such other supports and st iuctures
necessary for the preservailon of the
mfne nork lngs on the Ieased premlses
or {gpos I ts- and pl ace al I rorti i ngs I n
condl tlon for suspens lon or aba-ndon-
ment.  l { f  th ln lB0 days thereof  ,  lessee
shal I remove from 

-the 
preml ses al I

other  st ructures,  machl iery,  equlp-
ment, tool s, and nraterf al i  thad i  t
e lects to or  as requlred by the
authorl zed offl cer. Any such
structures,  machlnery,  equlpment,
tool s, and materl  al s r-emal nl ng dn the
I eased I ands beyond I gO diys , oF
approved extenslbn thereof, 

'  
shal l

become the property of the lessor, but
fessee sha l l  e l ther  remove any  or  a l l
such property or  shal l 'cont inue to be
I I abl e for the cost of removal and
dl sposal fn the amount actual ly
Incurred by the lessor.  I f  the sur-
face ls  orned by th l rd par i les,  lessor
shal I  raive the requlrement for
reggyalr provlded the third pari les do
not obJect to such ralver. Lessee
shal I ; il-rf or to the termi nafion of
bond I I abf I I ty or at any other il me
rhen regulred and In acCordance ulth
al l lpp l l cabl e l ars and regu l ail ons ,
rac I al m al I I ands the surface- of rh I cli
has  been d fs tu rbed,  d lspose o f  a l l
debr ls  o r  so l ld  ras te ,  

' repaf r  
the

offsl te and onsfte damage caused by
lessee 's  ac t l v l t y  o r  ac i l v f i l es
fnc identa l  there to ,  and rec la lm access
roads  or  t ra l l s .

!b .  11 .
a

PROCEED I ilGill I II CASE OF
DEFAULT If Iessee fai I s to comply '
r l  th appl I  cabl e I  aws , ex I st i  ni
regu la t lons ,  o r  the  te rms,  cond l t ions
l ld  s t lpu la t lons  o f  th i  s  lease,  and
the noncompl fance continues for 30
9lys after urf tten noil ce thereof,
th l  s  lease sha l  I  be  sub jec t  to
cancel  la t ion by the lessor 

-only 
by

J t tO !c la l  p roceed tngs .  Th ts  p rov is fon
shal  I  not  be construed to prdvent  the
exerc l  sg.  b.V_ lessor of  any other  legal
a ld  qqu l tab le  remedy ,  Inc lud ing  wa iver
of the defa_u-l t. Any such remedy or
ra lver  shal  I  not  

-  
prevent  fater



cance I I at I on for the same defau I t
occurrfng at any other t lme.

Sec. 12. HEf RS AtfD $fCCESlioS -
I lf- | I{TEREIIT Each ob I I gat I on of th I s
lease shal l  extend to and be b lndlng
upon, and every benefl t  hereof shalf
Inure to, - .  the helrs. ,  executors,
ad-ml nl strators, '  successors, oF assf gns
of the respectlve par.t f  es hereto.

Sec. 13. l l lDEfllFlGATl0il -
Lessee shal I  fndemnlfy and hold
harmless the Unlted States from any
ar id  a l l  c la lms ar ls lng  ou t  o f  the
leEsee 's  ac t lv l t les  and opera t lons

iunder  th l s  lease .

Soc. 14. ' SPEC| AL SfATUTES - Thl s
lease I s subJect to the Federal l{ater
Pol  lu t lon Contro l  Act  (33 U.S.C.  I  l5 l

I  t  75)  ;  the Cf  ean Al  r  Act  ez U.  S.  C.
1857 g! Eg. ) ; ind to al I other app I I -
cable lars pertai ni ng to explorat lon
actl vl tl oS; ; nrlnl ng; -operatlons and
rec lamat lon , ' , l nc lud lng  the  Sur face
l,ll nl ng Control and Rec I amatl on Act of
ln l  (30 U.S.C.  l20l  g!  !gg.)

Sed. 15. SPECIAL STIPULATIOT{S -

l. The Re-gulatory Authorlty shall nrean the state Regulatory Authorlty pursuant to
e c@peratlve agreenent qpproved under 30 cFR part 245 or In the:adsence of i
ggopefau Ye egreementi offl ce of Surface illnlng. The authorlzed offl cer shall mean
the- StatE Dlrector, Bureau of l-and llanagernint. The authorlzed offl cer of the
surface llanagenent Agency -shall rnean . the Forest supervlsor, Forest servlce.
surface. llanagemnt Agen-cy.for-p1lv1tg su_rface ls the gureau oi Land l,lanagemeni.
For. adl-ohlng prtvate lands rlth Federal mlnerats rnd rhrch prtmarily i;t; iv;
l{atlonal Forest servlce lssues. the Forest servlce rl l l  have the'lead foi envlron-
nental .analysls_ and, xhen necessary, documentatlon In an envlronmental assessmdnt
or envlronnental Inpact statement.

2. The authorlzed offlcers, of the Bureau of Land llanigenent, offlce of surface
li l lnlng.(Regulatory-Authorj-ty), and the surface l, lanagemend Ageniy (Forest servlcei
respectlvely, shall coordlnate, as practlcal , regullHon of- rntning operaHons and
assoclated act lv l t les  on the lease area.

3. ln'accordance rlth Sec, 523(b) of the "surface t{lnlng Control rnd ReclanaHon
Act of 1977," Surface mlnlng and reclaratlon operatlons conducted on thls lease aie
to-conforn vlth the requlrenents of thls Act and are subJect to compllance vith
0fflce of surface l{ lnlng Regulatlons,.or as appllcable, a utah prograh equlvalenl
qpproved under cooperatlve agreement In accordince vlth sec, si3(ci. ttrb untted
states Government does not rarrant that the entire tract vl l l  be suscepttble to
n in ing.
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4.' .Federal^R.gulatlons f3 CFR 3400..pertalnlng t9 Corl t{anrgenent nake provlslons
lg. ,!!._ $rrface ilanagement Agency, the surfacd of vhtch ts [nder ilri Juirsotitionor.any F€deral-. agency. othar than the oepartmnt of Interlor. to consenf to leaslnoano. to-prescrtbo condli lons to Insure the use and protecflon of the lands. Ali o;part of thls lease contal n lands the surface of r'hlch are nanaged by tne unttedstates Department of Agrlculture, Forest servlce lrtrnil-LaSal Hailoiai i6rest.

J$_-ro,ttoltne. stlpulatlons. pertaln to the lessee responslbli l ty for mtntng opera-tlons on the lease area.and on adJacent arear as may be ipictri-caiii iesrgiaiic onllatlonal Forest Sys ten lands.

5. Eefore undertaklng acilvliles that may dlsturb the surface of prevloosly
undlsturbed leased landi, -the lessel rnaiie"iiqutreo to conauif-a-i-urt-u.ar resourceInventory. and.a paleontorogrcar apFraisar oi thE areis to 1J jrstj i lu.c. Thesestudles shall be conducted^by qualtf led professtonal cuiturat i lsouii i-spectalt i i i
or :quallfled paleontologJsts, rs .ap.proprlate-, and a report prepared-iterirlztng th-flndlngs. A plan ull l .  then .be submitted rakl ng reconmeirdatt 6ns 

' 
for 

- 
the protecgon

of. or neasures to be taken to mtilgate t-mpacts roi- tJintiireo"iuiturai oipaleontologl cal resources .

If cultural resources or paleontologIcal rernal ns (fosslls) of slgnlf lcant sclen-tlf lc Interest are d|scover.ed.during -operailons under thls terse, ltre lessee prtor
!9-!]!,t-u*lnce-shall; tnnedtately brtng them to the attentton or 

-ttre 
appropirate

authorlt les. Paleontologlcal renalns of slgnlf lcant sclenfif lc Intereii do notInclude leaves, ferns, :or-dlnosaur tracks connon I y encounteied durln! underground
nlnlng operatlons.. :,

' ' ' . -  " : ' .  " '  l -  :

Il,!-1r_tl -oJ c9llusil_1tS.-lhe Inventory. prepartng reports,rnd carrytng out nrtfiga_
t lng neasures shall be borne by the lessee.

5. If there ls reason to belleve that thrertened or endangered (T&E) specles ofplants or anlnrals, or mlgratory blrd specles of hlgh Federai Interest ociur In the
area the lessee shall be requlred to conduct an Intenslve fleld I nventory of thi
area to be dlsturbed and/or tmpacted. The I n-y_e-ntory shal I be conducied by- iqual l f led spec la l ls t  and a repor t  o f  f lnd lngs r l l l  be-  prepared.  A p lan r l l l -  beprepared makllg recommnda-tlons for thn protec on of these speclis or ac on
necessary to mltlgate the dlsturbance.

Tlrg c9!t of conductlng . the Inventory,- preprrlng reporti, rnd tarrylng out
nlttgattng neasures shall be borne by the lessee.

7. The lesser shall be.requlred to perforr a study to sccure adequate basellne
data to quantlfy the exlstlng surface resources on and adJacent to thi lease area.
Exlstlng gtta may be_used lf such data ls adequate for the lntended purposes. The
study shall- be adequate to locate, quantlfy. and dernonstrate the Inte;--ritattonstrip
of. the_ -9-e9loSy, topography, surface hydrology, vegetafion, and rl ldl l fe. Basellni
data vi l l  be establlshed so that future progiims of observatlon can be I ncorporated
at regular Intervals for comparlson.

8. Porerl lnes used In conJunctlon nlth the rnlnlng of coal from thls lease shall
be constructed so as to provlde adequate p-rotec on for raptors and other large
bi rds.  l {hen feas lb le ,  pover l tnes r l l l  be located at  least ' loo yards f rom publ ic
ro.ds.

o



o 9.' The l lnlted erae avallable fsr mlne facllt i les at the coal outcrop, steeptopography' adverse tlnter reather., .and.-p-hystcal IlnltatlonJ on-itri s-t-ze arid Oestgiof the access-road, are factors uhtch uli l-determtne ttr i  ui lr i t i ' i lze-or tne sur-face area utl l tzed for_ the.mtne. A slte spectftc enuironienii j  i i , irvsrs rul beprepared for each net mlne.slte developnrent and for qSor mOiii iationi ' to exislngdevelopnrents to eranl ne altornailves airO mtttgite confl'l cts.

10. Thc lessee shall !e requlred to establlsh- a monltorlng system to locate,
Tllyli;__an1_quanilfv the progressrve and frnar effects oc untligiounrt nrntniacrryrrres on thr topographlc surface. underground and surface Fyorotogy aniivegetatlon. The npnltorlng system :hall- ui l l lzi technlques rtrtctr rt i l  pro-rioJ icontlnulng. record of change dver finn and an lnaiilicai--riti6i-'ior'iocailon andmeasurement of r nunber of- polnts over the lease- area. itri nronl tbrt ng sniliI ncorporate and ba an ertensloh of the brsellne deta.

l l . .  The .lessee shall provl d.e for the suppressron and control of fugli lve dust onhrut roads and at coal hand-ltng.and.st6iage rictir irei l- i ;- io;.; i  oevetopmentRoads (FDR)' less-ees nray perfonn thelr shari of road ra-tntenincelil .*nr"ntrr.teshare rgreement. lf, a slgnlflcant degree of trafftc ti genlriieC" t-rr# is'not retatedto thelr actl vl t les.

12. Except.at speclf lcally approved locailons, underground mlnlng operailons shallbe conducted In such a nanner so as to preveni surfaie subsldenci t'hir rculd: <llcause the creatlon of hezardous condltlohs such as potentiii JiciipniitT raliure anilandslldes; (2) cause dasg.e !o exlsilng surface s.tr-u,ctures, and (3) damage or
l l!.I.-th-.r-Ilor.of pjrennrar streans. rtre ressce snatt 

-piii iui'rp.ii ir. 
oeasures

I9r lT pr9leqll9n of escarpnents, and determine correctlvi anasurei to assure thatnazaroous condltlons are not created.

13. If renoval of ilmber rs -regul red for clearlng of consirucilon sltes, etc..such tlmber shall be renoved In accordance rlth t6e reguiit ioni;r the surfacemanagelEnt agency..

14. 1re .coai contarned rrt i tn, an. authorrzcd for nrnrng under thrs lease, sharlbe extracted only by underground nlnlng nethods.

15. Erlstlng Forest servlce ouned or peimltted surfrce lmprovenents rl l l  need tobe^protected, restored, or reptaced to'provlde for the conlrnuiniJ-ir.current landuses.

16. In order to protect,bls 
^qT._ rlnterlng areas,.elk- calvlng and deer faynlngareas,. -sagegrouse strutt lng areas, and other crlt lcal r l ldl i fe habltat and/oiactivlt les, speclf lc surfice uses outslde the nrlne- cevetopment' l l ia may becurtalled durlng specif lc perlods of the year.

17.  Suppor t  fac l l l t les ,  s t ructures.  equlpment .  and s lml l r r  developments r l l l  beremoved from the lease area.rlthtn 2_yeiri aftdr tne itni i  termin"l ion of use ofsuch..facJltttes^. Th_ts provtston shatI appty unteii-ttre i iqurri ir 'dri l  Jr sectton toof the lease fom ls appllcabte. Dt stir;bid area! and dhose areas prevtousiy
occupled-  !J .  such fac i l iUes r l l l  be s tab i l tzed -and .er raurr r ia iJo,  dratnagesieestabllshed, and tfte areas returned to a premlnlng tinO uie.--
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lE: The lessee at the concluslon of the mlnlng operailons, or at othor fines a3
surface dlsturbance related to mlnlng may occur, vl l l  rel lace rl l  danaged, rl ls-
turbod ' or dlsplaced corner tmnuments (sectlon corners, 

'quarter 
coineri, etc.)

thelr accessorles .and appandages (rltness trees, bearlng tiees, etc.), or restore.
then- to thelr orlglnal condlt lon and locatlon, or at othir locailons i l iat npet the
requlrements o-F the rectangular surveylng system. Thts rcrk shall be conducted at
the expense of the lessee, by a professlonal land surveyor reglstered ln th€ state
of utah and to the standards _and guldeltnes found l-n the-manuat or iuiveviii
Instructlon. U.S. Department of Interlor.

19. The lessee: at hls erpense rl l l  be responslble to replace any surface yater
ldentlf led.for.prollectton, t iat nay be lost or adversely a?fected 6y mtntng opii i-
tlons, rlth rater from en alternate source In sufftcleit guanilty ino quf,triy io
nuintaln exlstlng rlparlrn habttat, ftshery habltat, l tvestick and ri ldl l ie usi, oi
other land uses.

39..-T* lessee must.corply.rlth-all-the.rules and regulafions of the Secretrry of
Agrlculture set forth at Tltle 36, chapter II, of the code of Federal Regulationsgovernl ng the use and managenent of the llailonal Forest systen (ilFs) i,hen not
lnconslstent rlth the rlghts granted by the secretary of the interlor In the lease,
The Secretary of Agrlcult-ure.'s rules and regulrt ions-must be conplled rith for f i)
ill Ise and occup-ancy.of tlrg- NFS prlor to approval of r permltToperailon plan by
the Secretary of Interlor. (2) uses of al l exlsi lng lmprovenents,' such as Foresi
Development Roads, rlthln and outslde the area I I censed,' perrnl tted' oi reased by ihe
secretary. of rnterlor, and (3). us.e and ocqupancy of !he' ilfs not authorlzed'by ipeml t/operatlon plrn approved by the Secretary oi the Interlor.

All rnatters related to thls stlpulatlon are to be addressed to:

Forest Supervl sor
l,lanti -LaSal ilatl onal Forest
599 Hest  Pr lce  R lver  Dr lve
Pr lce,  Utah 84501

Te I ephone No. : 801 -537 -2817

rho fs the authorlzed representatlve of t tre Secretary of Agrlculture.



United States Depattment of the tnterior
BUREAU OF LAND IyIANAGEMENT

Utah State Qffie,
P.O. Box 4Sl Ss

Salt Lake City, UT 84145-0155

In Fleply Rebr To:

3451
u.61049
(ur-e32) Ft8

CERTIFIED MAIL--Return Receipt Requested

C.O.P. Coaf Development Company
53 West Angelo Avenue
Salt Lake City. Utah 84115

Lease Terms_and Conditions to be Readiusted

Coal lease 1.161048 was issued effective February 8, 1 923, and the terms and conditions of the lease
become subject to readjustment on February g. 2OOg.

Notice is hereby given that the lease terms and conditions will be readjusted under the prorrisions of
43 CFR 34s1

As required by the regulations at 43 CFR 3451 .1(c)l4qdecision containing the readjusted terms
and conditions will bo forwarded to you no later 8, 2003.

Minerals

Committee

( l f E D )  2 .  7 '  0 1  1 1  : 1 4 , 2 ' S T .  1 1  : 1 4 , / ' N O .  4 2 0 0 0 0 0 6 1 8  P  1
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NOTICE

:
:
:

Coal Lease
u-61048

Resource Developmenl Coordinating
Price Coal Office (Attn: Jay Marshall)



In Reply Refer To:
3432
UTU-61049
(r.iT-e24)

C.O.P. Coal Development Company
53 West Angelo Avenue
Salt L,ake City, Utah 84115

Enclosures:
1. Copy of Modified lrase (12 pp)

cc: MMS, Solids (dcopy of modification)

United States Department of the Interior

BUREAU OF LAND MANAGEMENT
utah State Office
P.O. Box 45155

salt Lake city, UT 84145-0155

d,1{ I I rm

DECISION

: Coal I-ease
: UTU-61M9

Coal Irase UTU-61049 Modified

Coal lease UTU-61049 was modified effective June tg,2m2. All terms and conditions of the
original lease were made consistent with the laws, regulations, and lease terms applicable at the time
of this modification.

Additional rental of $200.00 to cover the estimated additional rental for the current rental year was
submitted June 17,2002. Rental in the amount of $3.00 per acre, or a total of $6,591 is due on
November 1, 2W2.

Within 30 days after the effective date of this lease modification, the lessee shall amend its Bear
Canyon tngical Mining Unit application to include the 160.00 acres added to coal lease UTU-61049
by this modification. The modified land shall be
the lessee fail to file such amendment.

into another Federal coal lease should

Chief, h
Minerals iudication

Resource Development Coordinating Committee (w/copy of modifi cation)
Price Coal Office (Attn: Steve Falk) (w/copy of rnodification)
Manti-l-aSal National Forest (w/copy of modification)
Inwell Braxton, Director, UDOGM, Box 145801, SLC, UT 84114 (w/copyof modification)
SITLA, Attn: John Blake (w/copy of modification)
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UN]TED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF I-,AND MANAGEMENT

AL LEASE

Ser ia l  No.  UTU-61049

Date of Lease: November 1 .  1949

.rn I I 2S2
by and between the

Bureau of Land'the Lessor, through the

C.O.P. Coal Development Company
53 West Angelo Avenue

hereinafter caled Lessee. 
salt Lake city' utah 84115

This modified lease shall retiain the effective date of November 1 , 1949, of the original COAL
LEASE UTU-81049, and is effective for a period of 20 years therefrom, and for so long thereafter as
coal is produced in commercial quantilies from the leased lands, subject to readjustment of
lease lerms at the end of the 20th lease year (November 1, 1969), and each lo-year period
thereafter.

Sec, 1. . This lease is issued pursuant and subject to the terms and provisions of the: (NOTE:
Check the appropriate Act or Acts.)

XX Mineral Lands Leasing Act of 1920, as amended, 41 Stat. 437, 30 U.S.C. 18'l-287,
reinafter referred to as the Act;

_ Mineral Leasing Act for Acquired Lands ot 1U7,61 Stat. 913, 30 U.S.C. 351-359;

and to the regulations and formal orders of the Secaptary of the Interior which are nofl or hereafter
in force, when not inconsistent with the express and specific provisions herein.

Sec. 2. Lessee as the holder of Coal Lease UTU-61049, issued effective November 1, 1949, was
granted the exclusive right and privilege to drill for, mine, extract, remove or otheMise process and
dispose of the coal deposits in, upon, or under the lands described below as Tracl 'l .

The Lessor in consideralion of fair market value, rents and royalties to be paid, and the conditions
and covenants to be observed as herein set fodh, hereby grants and leases to Lessee the
exclusive right and privilege to drill for, mine, extract, remove, or otherwise process and dispose
of the coal deposits in, upon, or under the lands described below as Tract 2.

PART I.
THIS MODIFIED COAL LEASE is entered into on

UNITED STATES OF AMERICA, hereinafter called
Management, and

Tract 1: T. 16 S., R. 7 E., SLM, UT
Sec. 1, lot 2, SWNE,W2SE; 

'

Sec. 12, W2NE,E2W2,SE;
Sec. 13, E2, E2W2.

Tract 2: T. 16 S., R. 8 E., SLM, UT
Sec. 19, SENE, NESE;
Sec.20, SWNW, NWSW.

lDtaining 2196.09 acres, more or less, together with the right to construct
plants, structures, equipment and appliances and the right to use such
which may be necessary and convenient in the exercise of the rights
subject to the conditions herein provided.

T. 16 S. ,  R.8 8. ,  SLM, UT
Sec. 7, lots 3,4,E2SW:
Sec. 18, lots 14,E2,E2W2;
Sec. 19, SWNE, NWSE;
Sec. 20, SENW, NESW.

such works, buildings,
on-lease rights-of-way

and privileges granted,



Part ll. TERMS AND CONDITIONS

c. 1.(a) RENTAL RATE - Lessee shall'y Lessor rental annually and in advance for
each acre or fraction thereof during the
continuance of the lease at the rate of $3.00
per acre for each lease year.

(b) RENTAL CREDITS - Rental shal l
not be credited against either production or
advance royalties for any year.

Sec. 2.(a) PRODUCTION ROYALTIES - The
royalty shall be I percent of the value of the
coal as set forth in the regulations. Royalties
are due to Lessor the final day of the rnonth
succeeding the calendar month in which the
royalty obligation accrues.

(b)  ADVANCE ROYALTIES -  Upon
request by the Lessee, the authorized officer
may accept, for a totral of not more than 10
years, the payment of advance royalties in
lieu of continued operation, consistent with
the regulations. The advance royalty shall be
lpsed on a percent of the value of a minimum

}nUer of tons determined in the manner
Established by the advance royalty regulations
in effect at the time the Lessee requests
approval to pay advance royalties in lieu of
continued operation.

Sec. 3. BONDS - Lessee shall maintain in the
proper office a lease bond in the amount of
$7,000. The authorized officer may require
an increase in this amount when additional
coverage is determined appropriate.

Sec. 4. DILIGENCE - This lease is held by
inclusion in an amendment to the Bear
Canyon LMU.

The Lessor reserves the power to assent to or
order the suspension of the terms and
conditions of this lease in accordance with,
inter alia, Section 39 of the Mineral Leasing
Act, 30 U.S.C. 209.

Sec. 5. LOGIGAL MINING UNIT (LMU) - The
Irds contained in the original lease have
Uen included in the Bear Canyon LMU

appfication UTU-73342 filed April 20, 1990.
Within 30 days after the etfective date of this
lease modification, the Lessee shall amend its
application for the Bear Canyon Logical

Mining Unit to include the 160.00 acres added
to  Coa l  Lease  UTU-61049  by  th i s
modification. The modified land shall be
segregated into another Federal coal lease
should the Lessee fail to file such an
arnendment.

The st ipulat ions establ ished in an LMU
approval in effect at the time of LMU approval
or modification will supersede the relevant
inconsistent terms of this lease so long as the
lease remains committed to the LMU. lf the
LMU of which this lease is a part is dissolved,
the lease shall then be subject to the lease
terms which would have been applied if the
lease had not been included in an LMU.

Sec. 6. DOCUMENTS, EVIDENCE AND
INSPECTION - At such times and in such form
as Lessor may prescribe, Lessee shall fumish
detailed statements showing the amounts and
quality of all products removed and_ sold from
the lease, the proceeds therefrom, and the
amount used for prod uction purposes or
unavoidably lost. ,i:,. :;:, : - :,- .l

Lessee shall keep open at all reasonabte
times for the inspection of any duly authorized
officer of Lessor, the leased premises and all
sur face and underground improvements,
works, machinery, ore stockpiles, equipment,
and all books, accounts, maps, and records
re la t i ve  to  opera t ions ,  su rveys ,  o r
investigations on or under the leased lands.

Lessee shall allow Lessor access to and
copying of documents reasonably necessary
to verify Lessee compliance with terms and
conditions of the lease.

While this lease remains in effect, information
obtained under this section shall be closed to
inspection by the public in accordance with
the Freedom of Information Action (5 U.S.C.
552).

Sec. 7. DAMAGES TO PROPERW AND
CONDUCT OF OPERATIONS - Lessee shall
comply at its own expense with all reasonable
orders of the Secretary, respecting diligent
opera t ions ,  p reven t ion  o f  was te ,  and
protection of other resources.

Lessee  sha l l  no t  conduc t  exp lo ra t ion
operations, other than casual use, without an



approved exploration plan. All exploration
plans prior to the @mmencement of mining

4erations within an approved mining permit
Ga shall be submitted to the authorized

officer.

Lessee shall carry on all operations in
accordance with a pproved methods and
practices as provided in the operating
regulat ions, having due regard for the
prevention of injury to life, health, or property,
and prevent ion of  waste,  damage or
degradation any land, air, water, cultural,
b io logical ,  v isual ,  and other resources,
including mineral deposits and formations of
mineral deposits not leased hereunder, and to
other land uses or users. Lessee shall take
measures deemed necessary by Lessor to
accomplish the intent of this lease term. Such
measures may include, but not limited to,
modification to proposed siting or design of
fac i l i t i es ,  t im ing  o f  opera t ions ,  and
specifications of interim and final reclamation
procedures. Lessor reserves to itself the right
to lease, sell, or otherwise dispose of the
surface or other mineral deposits in the lands

||d the right to continue existing uses and to
Vthorize future uses upon or in the leased

lands, including issuing leases for mineral
depos i t s  no t  covered  hereunder  and
approv ing  easements  o r  r igh ts -o f -way.
Lessor shall condition such uses to prevent
u n necessa ry or u n reasona b le interfere n ce
with rights of Lessee as may be consistent
with concepts of multiple use and multiple
mineral development.

Sec. I PROTECilON OF DTVERSE INTERESTS,
AND EQUAL OPPORTUNIW - Lessee shall: pay
when due all taxes legally assessed and
levied under the laws of the State or the
United States; accord all employees complete
freedom of purchase; pay all wages at least
twice each month in lawful money of the
United States; maintain a safe working
environment in accordance with standard
industry practices; restrict the workday to not
more than 8 hours in any one day for
underground workers, except in emergences;

jnd take measures necessary to protect the
Jalth and safety of the puOlic. No person
Inder the age of 16 years shall be employed
in any mine below the surface. To the extent
that laws of the State in which the lands are
situated are more restr ict ive than the

provisions in this paragraph, then the State
laws apply.

Lessee will comply with all provisions of
Executive Order No. 11246 of September 24,
1965, as amended, and the rules, regulations,
and relevant orders of the Secretary of Labor.
Neither Lessee nor Lessee's subcontractors
shall maintain segregated facilities.

Sec. 9.(a) TRANSFERS
(Check the appropriate space)

X This lease may be transferred in whole
or in part to any person, association or
corporation qualified to hold such lease
interest.

This lease may be t ransferred in whole
or in part to another public body, or to a
person who will mine the coal on behalf
of, and for the use of, the public body or
to a person who for the limited purpose
of creating a security interest in favor of
a lender agrees to be obligated to mine
the coal on behalf of the public body.

Th is  lease  may  on ly  be  t rans fe r red  in
whole or in part to another small
business qualified under 13 CFR 121.

Transferc of record title, uvorkinfl or roiilty
interest must be approved ii1 acc6ndance with
the regulations. ;r . .: ._._.:

r '  -J  : : r i : - t - :  -

(b) RELINQUISHMENTS - The Lessee may
relinquish in writing at any_:,_time " all rights
under this lease or any portion . thereof as
provided in the regulations. Upon Lessor's
acceptance of the relinq uishment, Lessee
shall be relieved of all future obligations under
the lease or the relinquished portion thereof,
whichever is applicable.

Sec. 10. DELIVERY OF PREMISES, REMOVAL
OF MACHINERY, EQUIPMENT, ETC. - At such
times as all portions of this lease are returned
to Lessor, Lessee shall deliver up to Lessor
the land leased, underground timbering, and
such other supports and structures necessary
for the preservation of the mine workings on
the leased premises or deposits and place all
working s in cond i t ion for s uspension or
abandonment. Within 180 days thereof,
Lessee shall remove from the premises all



other structures, machinery, equipment, tools,
and materials that it elects to or as required

rhy the authorized officer. Any such
l\rctures, machinery, equipment, tools, and

materials remaining on the leased lands
beyond 180 days, or approved extension
thereof, shall become the propefi of the
Lessor, but Lessee shall either remove any or
all such property or shall continue to be liable
for the cost of removal and disposal in the
amount actually incuned by the Lessor. lf the
surface is owned by third parties, Lessor shall
waive the requirement for removal, provided
the third parties do not object to such waiver.
Lessee shall, prior to the termination of bond
liability or at any other time when reguired and
in accordance with all applicable laws and
regulations, reclaim all lands the surface of
which has been disturbed, dispose of all
debris or solid waste, repair the offsite and
onsite darnage caused by Lessee's activity or
activi t ies incidental thereto, and reclaim
access roads or trail.

c. 11. PROCEEDINGS lN CASE OF DEFAULT
lf Lessee fails to comply with applicable

laws, existing regulations, or the terms,
conditions and stipulations of this lease, and
the noncompliance continues for 30 days after
written notice thereof, this lease shall be
subject to cancellation by the Lessor only by
judicial proceedings. This provision shall not
be construed to prevent the exercise by
Lessor of any other legal and equitable
remedy, including waiver of the default. Any
such remedy or waiver shall not prevent later
cancellation for the same default occurring at
any other time.

Sec. 12. HEIRS AND SUCCESSORS - lN-
INTEREST - Each obligation of this lease shall
extend to and be binding upon, and every
benefit hereof shall insure to, the heirs,
executors, administrators, successors, or
assigns of the respective parties hereto.

Aec. 13. |NDEMNIFIGATION - Lessee shall
Jemnify and hold harmtess the United
States from any and all claims arising out of
the Lessee's activities and operations under
this lease.

Sec. 14. SPECIAL STATUTES - This lease is
subject to the Federal Water Pollution Control
Act (33 U.S.C. 1151 - 1175); the Clean Air Act
(42 U.S.C. 1857 et gS.), and to all other
applicable laws pertaining to exploration
activities, mining operations and reclamation,
including the Surface Mining Control and
Reclamation Act of 1977 (30 U.S.C. 1201 et
seg.)
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Sec. 15. SPECIAL STIPULANONS -

SEE ATTACH ED STIPU LATIONS



SPECIAL STIPULATIONS FOR
MODIFIED COAL LEASE U61049

1. The Regulatory Authority shall mean the State Regulatory Authority pursuant to a
cooperative agreement approved under 30 CFR Part 745 or in the absence of a
cooperative agreement, Office of Surface Mining. The authorized officer shall mean the
State Director, Bureau of Land Management. The authorized officer of the Surface
Management Agency shall mean the Forest Supervisor, Forest Service. Surface
Management Agency for private surface is the Bureau of Land Management. For adjoining
private lands with Federal minerals and which primarily involve National Forest Service
issues, the Forest Service will have the lead for environmental analysis and, when
necessary, documentation in an environmental assessment or environmental impact
statement.

2. The authorized officers, of the Bureau of Land Management, Office of Surface
Mining (Regulatory Authority), and the Surface Managernent Agency (Forest Service)
respectively, shall coordinate, as practical, regulation of mining operations and associated
activities on the lease area.

3. In accordance with Sec. 523(b) of the "Surface Mining Control and Reclamation Act
of 1 977," surface mining and reclamation operations conducted on this lease are to
conform with the requirements of this Act and are subject to compliance with Office of
Surface Mining Regulations, or as applicable, a Utah program equivalent approved under
cooperative agreement in accordance with Sec. 523(c). The United States Government
does not warrant that the entire tract will be susceptible to mining.

4. Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions
for the Surface Management Agency, the surface of which is under the jurisdiction of any
Federal agency other than the Department of Interior, to consent to leasing and to
prescribe conditions to insure the use and protection of the lands. All or part of this lease
contain lands the surface of which are managed by the United States Department of
Agriculture, Forest Service Manti-LaSal National Forest.

The following stipulations pertain to the lessee responsibility for mining operations on the
lease area and on adjacent areas as may be specifically designated on National Forest
System lands.

5. Before undertaking activities that may disturb the surface of previously undisturbed
leased lands, the lessee may be required to conduct a cultural resource inventory and a
paleontological appraisal of the areas to be disturbed. These studies shall be conducted
by qualified professional cultural resource specialists or qualified paleontologists, as
appropriate, and a report prepared itemizing the findings. A plan will then be submitted
making recommendations forthe protection of, or measures to be taken to mitigate impacts
for identified cultural or paleontological resources.



lf cultural resources or paleontological remains (fossils) of significant scientific interest are
discovered during operations under this lease, the lessee prior to disturbance shall,
immediately bring them to the attention of the appropriate authorities. Paleontological
remains of significant scientific interest do not include leaves, ferns, or dinosaur tracks
commonly encountered during underground mining operations.

The co6t of conducting the inventory, preparing reports, and carrying out mitigating
measures shall be borne by the Lessee.

6. lf there is reason to believe that Threatened or Endangered (T&E) species of plants
or animals, or migratory bird species of high Federal interest occur in the area, the Lessee
shall be required to conduct an intensive field inventory of the area to be disturbed and/or
impacted. The inventory shall be conducted by a qualified specialist and a report of
findings will be prepared. A plan will be prepared making recommendations for the
protection of these species or action necessary to mitigate the disturbance.

The cost of conducting the inventory, preparing reports, and carrying out mitigating
measures shall be borne by the Lessee.

7 . The Lessee shall be required to perform a study to secure adequate baseline data
to quantifythe existing surface resources on and adjacentto the lease area. Existing data
may be used if such data are adequate for the intended purposes. The study shall be
adequate to locate, quantif,, and demonstrate the interrelationship of the geology'
topography, surface and ground water hydrology, vegetation and wildlife. Baseline data
will be established so that future programs of observation can be incorporated at regular
intervals for comparison.

8. Powerlines used in conjunction with the mining of coal from this lease shall be
constructed so as to provide adequate protection for raptors and other large birds. When
feasible, powerlines will be located at least 100 yards from public roads.

9. The limited area avaibbb for mine facilities at the coal outcrop, steep topography,
adverse winter weather, and physical limitations on the size and design of the access road,
are factors which will determine the ultimate size of the surface area utilized for the mine.
A site specific environmental analysis will be prepared for each new mine site development
and for major modifications to existing developments to examine altematives and mitigate
conflicts.

10. Consideration will be given to site selection to reduce adverce visual impac'ts.
Where altemative sites are available, and each alternative is technically feasible, the
alternative involving the least damage to the scenery and other resources shall be
selected. Permanent structures and facilities will be designed, and screening techniques
employed, to reduce visual impacts, and where possible achieve a final,landscape r
compatible with the natural surroundings. The creation of unusual, objectionable, ot' :r
unnatural land forms and vegetative landscape features will be avoided.
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'11. The lessee shall be required to establish a monitoring system to locate, measure,
and quantrry the progressive and final effects of underground mining activities on the
topographic surface, underground and surface hydrology and vegetation. The monitoring
system shall utilize techniques which will provide a continuing record of change over time
and an analytical method for location and measurement of a number of points over the
lease area. The monitoring shall incorporate and be an extension of the baseline data.

12. The lessee shall provide for the suppression and control of fugitive dust on haul
roads and at coal handling and storage facilities. On Forest Development Roads (FDR),
fessees may perform their share of road maintenance by a commensurate share
agreement if a significant degree of traffic is generated that is not related to their activities.

13. Except at specifically approved locations, underground mining operations shall be
conducted in such a manner so as to prevent surface subsidence that would: (1) cause the
creation of hazardous conditions such as potential escarpment failure and landslides, (2)
cause damage to existing surface structures, or (3) damage or alter the flow of perennial
streams. The lessee shall provide specific measures for the protection of escarpments,
and determine corrective measures to assure that hazardous conditions are not created.

14. In order to avoid surface disturbance on steep canyon slopes and to preclude the
need for surface access, all surface breakouts for ventilation tunnels shall be constructed
from inside the mine, except at specifically approved locations.

15. lf removal of timberis required forclearing of construction sites, etc., suchtimber
shall be removed in accordance with the regulations of the surface management agency.

16. The coal contained within, and authorized for mining under this lease, shall be
extracted only by underground mining methods.

17. Existing Forest Service owned or permitted surface improvements will need to be
protected, restored, or replaced to provide forthe continuance of current land uses.

18. In order to protect big game wintering areas, elk calving and deer fawning areas,
sagegrouse strutting areas, and other critical wildlife habitat and/or activities, specific
surface uses outside the mine development area may be curtailed during specific periods
of the year.

19. Support facilities, structures, equipment, and similar developments will be removed
from the lease area within 2 years after the final termination of use of such facilities. This
provision shall apply unless the requirement of Section 10 of the lease form is applicable.
Disturbed areas and those areas previously occupied by such facilities will be stabilized
and rehabilitated, drainages reestablished, and the areas returned to a premining land use.



2A. The Lessee at the conclusion of the mining operation, or at other times as surface
disturbance related to mining may occur, will replace all damaged, disturbed, ordisplaced
corner monuments (section corners, quarter corners, etc.) their accessories and
appendages (witness trees, bearing trees, etc.), or restore them to their original condition
and location, or at other locations that meet the requirements of the rectangular surveying
system. This work shall be conducted at the expense of the Lessee, by a professional land
surveyor registered in the State of Utah and to the standards and guidelines found in the
Manual of Surveying lnstructions, U.S. Department of Interior.

21. The Lessee, at his expense, will be responsible to replace any surface and/or
developed ground water sources identified for protection, that may be lost or adversely
affected by mining operations, with waterfrom an alternate source in sufficient quantity and
quality to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or
other land uses (authorized by 36 CFR 251).

22. The Licensee/Permittee/Lessee must comply with alf the rules and regulations of
the Secretary of Agriculture set forth at Title 36, Chapter ll, of the Code of Federal
Regulations governing the use and management of the National Forest System (NFS)
when not inconsistent with the rights granted by the Secretary of the Interior in the
license/permiUlease. The Secretary of Agriculture's rules and regulations must be complied
with for (1) all use and occupancy of the NFS prior to approval of a permiUoperation plan
by the Secretary of lnterior, (2) uses of all existing improvements, such as Forest
Development Roads, within and outside the area licensed, permitted or leased by the
Secretary of Interior, and (3) use and occupancy of the NFS not authorized by a
permiUoperation plan approved by the Secretary of the Interior.

All matters related to this stipulation are to be addressed to:

Forest Supervisor
Manti-LaSal National Forest
599 West Price River Drive
Price, Utah 84501

Telephone No.: 801 -697-2817

who is the authorized representative of the Secretary of Agriculture.
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23. Notwithstanding the approval of a resource recovery and protection plan by the
BLM, lessor reserves the right to seek damages against the operator/lessee in the event
(l) the operator/lessee fails to achieve maximum economic recovery [as defined at 43 CFR
53480.0-5(21)l of the recoverable coal reserves or (ii) the operator/lessee is determined
to have caused a wasting of recoverable coal reserves. Damages shall be measured on
the basis of the royalty that would have been payable on the wasted or unrecovered coal.

The parties recognize that under an approved R2P2, conditions may require a modification
by the operator/lessee of that plan. In the event a coal bed or portion thereof is not to be
mined or is rendered unminable by the operation, the operator shall submit appropriate
justification to obtain approval by the AO to leave such reserves unmined. Upon approval
by the AO, such coal beds or portions thereof shall not be subject to damages as
described above. Further, nothing in this section shall prevent the operator/lessee from
exercising its right to relinquish all or a portion of the lease as authorized by statute and
regulation.

In the event the AO determines that the R2P2 as approved will not attain MER as the result
of changed conditions, the AO will give proper notice to the operator/lessee as required
under applicable regulations. The AO will order a modification if necessary, identifying
additional reserves to be mined in order to attain MER. Upon a final administrative or
judicial ruling upholding such an ordered modification, any reserves left unmined (wasted)
under that plan will be subject to damages as described in the first paragraph under this
section.

Subject to the right to appeal hereinafter set forth, payment of the value of the royalty on
such unmined recoverable coal reserves shall become due and payable upon
determination by the AO that the coal reserves have been rendered unminable or at such
time that the lessee has demonstrated an unwillingness to extract the coal.

The BLM may enforce this provision either by issuing a written decision requiring payment
of the MMS demand for such royalties, or by issuing a notice of non-compliance. A
decision or notice of non-compliance issued by the lessor that payment is due under this
stipulation is appealable as allowed by law.

24. WASTE CERTIFICATION: The lessee shall provide upon abandonment andlor
sealing off a mined area and prior to lease termination/relinquishment, certification to the
lessor that, based upon a complete search of all the operator's records for the mine and
upon their knowledge of past operations, there has been no hazardous substances per
(40 CFR 302.4) or used oil as per Utah State Management Rule R-315-15, deposited
within the lease, either on the surface or underground, orthat all remedial action necessary
has been taken to protect human health and the environment with respect to any such
substances remaining on the property. The back-up documentation to be provided shall
be described by the lessor priorto the first certification and shall include all documentation
applicable to the Emergency Planning and Community Right-to-know Act (EPCRA, Public
Law 99499), Title lll of the Superfund Amendments and Reauthorization Act of 1986 or
equivalent.



25. UNDERGROUND INSPECTION: All safe and accessible areas shall be inspected
prior to being sealed. The lessee shall notify the Authorized Officer in writing 30 days prior
to the sealing of any areas in the mine and state the reason for closure. Prior to seals
being put into place, the lessee shall inspect the area and document any
equipmenUmachinery, hazardous substances, and used oil that is to be left underground.
The Authorized Officer may participate in this inspection. The purpose of this inspection
will be: (1) to provide documentation for compliance with 42 U.S.C. 9620 section 120(h)
and State Management Rule R-315-15, and to assure that certification will be meaningful
at the time of lease relinquishment, (2) to document the inspection with a mine map
showing location of equipmenUmachinery (model,type of fluid, amount remaining, batteries
etc.) that is proposed to be left underground. In addition, these items will be photographed
at the lessee's expense and shall be submitted to the Authorized Officer as part of the
certification. The abandonment of any equipmenUmachinery shall be on a case by case
basis and shall not be accomplished unless the Authorized Officer has granted a written
approval. Any on-lease disposal of non-coal waste must comply with 30 CFR S 817.89.

26. Due to the uncertainty of the amount of recoverable coal tons in this modification
and the uncertainty in mining conditions, the lessee will pay the fair market value (FMV)
forthe coal resources mined in the area of Federal Coal Lease Modification (U-61049) at
the rate of $0.25 per ton for the actual tonnage mined. Payment of FMV at the specified
rate and tonnage mined will be on the schedule required for payment of production
royalties to the Minerals Management Service (MMS). The lessee will clearly indicate
which portion of the payment is for royalty and what is for lease bonus payment.
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APPENDIX l-F

WAIVERLETERS



Salt Lake City, Utah 94115
July 2, t 99t

To Whcm it May Concern:

C.O.P- Coal Development Companyr BS the owner of a dwelling within300 feet of the mining and ieelamation op-erations of Co-op 
-Mining 

Ed;;;y
at Bear Canyon, Utah, which dwelUng is oeeupied by fenny Defa inA fffii;is aware of its legal right to deny m-ining wittrin 300 feet 

"f 
1n" dwelling andhag .klgwingly waived that right and consented to the mining and reclamation

acitivities of co-op Mining company at Bear canyon, utah.

C.O.P. CoaI Development 0o.

Kenny
waives any right
Mining Company
same.

- Defa, as occupant of the dwelling above deseribed, hereby
he may have to tle mining and reelamation aetivities of co-oi
within 300 feet of said dwelring and expressly eonsents to the

o



Salt  Lake City,  Utah 8411s
July 2,  l99t

To Whom it May Concern:

C.O.P. Coal Development CompanVr BS the owner of a dwelling within
300 feet of the mining and reclamation opLrations of Co-op ntining C"ompan'
at Bear Canyon, Utah, whieh dwetling is occupied by Wendeli Owen ino fairiiy,is aware of its legal right to deny mining wiitrin gbo feet of the dwelling andhas. knowingly waived that right and eonsented to the mining and reelamation
activities of co-op lt{ining company at Bear canyon, utah.

C.O.P. CoaI Development Co.

I{endell Owen, as oceupant of the dwelling above described, hereby
waives any right he may have to the mining and reclamation aetivities of Co-ob
Ivlining Company within 300 feet of said dwelling and expressly consents to the
same.

:...----"-



Salt l-ake City, Urah 841 l5

To Whom It May Concern:

C.O.P. Coal Development Company, as the owner of a dwelling within 300 feer
of the mining and reclamation operations of Co-op Mining Company at Bcar Canyon,
Utah, which dwelling is occupied by Sportsmans, is aware of it's legal right to deny
mining within 300 feet of the dwelling and has knowingly waived that right and
con$ented to the mining and reclamalion activities of Co-op Mining Company at Bcar
Canyon, Utah.

C.O.P. Coal Development Company

Joscph O Kingston, Prcsident
C.O.P. Coal Developrnent Company

Sportsmans, As occupant of the dwelling above described, herby waives any right
he may have to the rnining and reclamation activcs of Co-op Mining Company within
300 fect of said dwelling and expressly consents to the same.

Signed

1F-3 411812005
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R645-301-200 Soils

R645-30 l-220 Environmental Description

2.

3 .

R645-301-221 Prime Farmland Investigation

The entire permit area is deemed unsuitable for prime farmland based on:

l . There is no available water rights of an agricultural nature in conjunction with and of the
land within the permit area.

The vast majority of the permit area is excessively steep to farm.

The nature of the soils (excessive rock) prohibits farming activities.
Based on all of the above the only conclusion possible is there are no Prime Farmlands
within the permit area. See Appendix 2-A, SCS Correspondence.

R645-301-222 Soil Survev

Five soil surveys which have been conducted on and adjacent to the permit area. The San

Rafael Soil Conservation District and the Soil Conservation Service performed a soil and

vegetation survey on the proposed mine property in Huntington Canyon in 1980. Soil

descriptions from this survey can be found in Appendix2-E. This survey did not characterize

topsoil volumes. A second Order I soil survey was conducted in Nov 1990 by the U.S.D.A. Soil

Conservation Service, at the request of the Division. The soil descriptions from this survey are

also contained in Apperrdix 2-E. This survey was conducted subsequent to the mine disturbance.
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In 1992, following this survey, in-place material at the mine site was evaluated for use as

substitute topsoil material. The report of this evaluation is shown in Appendix2-D. In1996,

soil samples were collected by Co-Op to evaluate the soils within the proposed Wild Horse

Ridge disturbance. In 1998, the NRCS (formerly SCS) conducted an Order II survey of the

proposed Wild Horse Ridge disturbance. No report was submitted to Co-Op by the NRCS of the

results of the survey, but soil descriptions were given for the soils found. These descriptions

have been included in R645-301-222.300. In 1999, an Order I soil survey was conducted by EIS

for the Wild Horse Ridge area. This survey evaluated the 1996 soil samples and 1998 survey,

and included additional sampling and an evaluation of the topsoil resources. The results of the

1999 survey are included in Appendix 2-F. The following sections and Plates 2-l are based on

the survevs conducted in 1990 and 1999.

The order I surveys cover approximately 32 acres in Bear Canyon in Huntington

Canyon, Emery County, Section 23, 24, 25, and 26, T165, R7E, SLBM. The soils are shown on

Pf ates 2-1. Each soil is identified with a two or three letter symbol, and the pattern and extent

are shown by the soil boundary lines on the map. Approximately 480 acres are mapped using the

information from these survevs.

There are minor inclusions of other soils not identified. Also, the disturbed area and

areas with man made fill, which have buildings or other man-made features on them, or areas

covered with coal, could not be described as soil since they are highly variable in nature. These

areas are generally made up of material from the general area or coal from the mine. The

Topsoil pile is made up of topsoil and some subsoil which contains a high percent of rock.
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222.100 Soil Maps

Plates 2- I delineate different soil types.

222.200 Soil ldentification

Soil Symbol

DZE

PDR

TR

PC

WIN

WR

DON

DG

GP

DCP

Table 2-1 Soil Maps Units

Soil Mapping Unit Name

Datino-Sheepcan-Winetti Bouldary Loams

Podo-Datino-Rock Outcrop Complex

Travessil la-Rock Outcrop-Strych Complex

Pathead-Cabba Complex

Winetti, High Elevation

Winetti, High elevation-Rock Outcrop

Doney, Deep

Datino-Guben Complex

Guben-Pathead Complex

Doney-Cabba-Podo Complex

Slopes

5 to 20 Pct slopes

40 to 70 Pct slopes

50 to 70 Pct slopes

30 to 70 Pct slopes

5 to 30 Pct slopes

10 to 30 Pct slopes

l0 to 30 Pct slopes

30 to 80 Pct slopes

30 to 80 Pct slopes

30 to 80 Pct slopes
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222.300 Soil description

A description of each soil-mapping unit is contained in the reports in Appendix 2-E and

2-F. Table 2-2 lists the Acreage of each soil unit found in the disturbed area. Following is a

summary of each map unit.

Table 2-2 Soil Unit Acreages Within the Disturbed Area

Main Topsoil Pile, 1,480 cu yds recovered from Scalehouse Pad area.
See Apperrdix 2-D.
Shower House Topsoil material, 1,200 cu yds recovered.

I
2
a
J

Soil Svmbol Total Disturbed Acreage
Acreage with
Topsoil Recovered

Est. Topsoil Depth
(inches)

Disturbed 23.70 2.561 In-place materialz

DZE 1.83 1.g33 6

PDR 1 .91 t .9 l 0-6

TR 1.66 r .66 0-3

PC 0.53 0.41 l2

WIN 2.45 0.52 l5

WR 0.72 0.50 l0

DON 0.45 0.43 40

DG 3.96 2.22 6-30

GP 1.55 0.23 6-10

DCP 0.75 0.29 6-1 5
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DZE - Datino-Sheepcan -Winetti bouldery loams.

These soils are very deep and well drained. They occur in alluvial valleys and on some

moderately sloping toe slopes at elevations of 7,000 to 7,340 ft. These soils formed in alluvium

and colluvium derived mainlv from sandstone. limestone and shale.

Slopes arc 5 to 20 pct, and are made up of the following:

Datino bouldery loam

Sheepcan bouldery loam

Winetti bouldery loam

Other Soils

55o/o

20%

rs%

t0%

Included in the other soils and land areas are the Strych soil, rubbleland, some areas of

bedrock, and areas of man made fill ro disturbed areas.

Vegetation is dominantly pinion, Utah juniper, salina wildrye, squirreltail, big sagebrush,

Douglas-fir, and Rocky Mountain juniper.
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PDR - Podo - Datino - Rock outcrop complex.

This map unit is on very steep canyon side slopes. Slopes are 40 to 70, with an elevation

of 7,000 to 8,000 ft.

Podo very stony fine sandy loam

Datino very stony fine sandy loam

Rock outcrop

Other Soils

35%

3s%

20%

r0%

Included inother soils are Strych, Travessillia and Sheepcan soils.

Vegetation is dominantly pinion pine, Utah juniper, bitter brush curleaf mountain

mahogany, Douglas fir, salina wildrye, Indian ricegrass and Rocky Mountain juniper.
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TR - Travessilla - Rock outcrop - Str"vch complex.

These soils are very shallow to deep and are on steep canyon sides, elevation of7,000 to

8,000 ft. They are generally on southeast to southwest facing aspects. Slopes are 50 to 70 pct

and are made up of the following:

Travesilla

Rock outcrop

Strych

Rubble

Other Soils

3s%

30%

r5%

l0%

l0Yo

Included in the other soils are Podo, Datino, Sheepcan and a soil similar to Travesilla

with loam or clay loam textures over weathered shale.

Vegetation is dominantly pinion pine, Utah juniper, curlleaf mountain mahogany, salina

wildrye, Indian ricegrass, service berry and a few Douglas fir.

PC - Pathead-Cabba Complex

These soils are well drained and range from shallow to deep. [t occurs on convex foot

slopes in stony colluvium and shale. Slopes are 30 to 70 pct. Vegetation is mainly Pinyon and

Juniper.
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WIN - Winetti. Hieh Elevation

These soils are shallow and well drained, occurring on a high gradient, ephemeral

drainage system which lacks a well-defined bottomland. Slopes are 5 to 30 pct. Vegetation

includes Douglas-fir, Cottonwood, Ponderosa Pine, Dogwood, and Wild Rose.

WR - Winetti. Hish Elevation-Rock Outcrop

The Soils occur at the upper end of the drainage bottom in the right Fork of Bear Canyon,

and consists of a natrow canyon bottom with steep side slopes. Rock outcrop is common, as

well as large boulders and stones. Slopes are l0 to 30 pct and the Unit is similar to the Winetti,

high elevation, but is on a narrower and rockier section along the drainage. This unit contains

only thin layers of topsoil.

DON - Doney. Deep

This map unit occurs in the Wild Horse Ridge topsoil stockpile area, near the drainage

bottom. It is formed from local slope wash culluvium. Soils are well-drained with moderate

permeability slopes are 10 to 30 pct. Vegetation is dominantly Ponderosa Pine, Salina Wildrye

and Indian Wildrye.
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DG - Datino-Guben Complex

These soils are well drained occurring on a steep slope, northfasing canyon slopes are 30

to 80 pct.

Vegetation includes Utah Serviceberry, Curleaf mountain mahogany, Pinion, Juniper, and

Douglas-fir.

GP - Guben-Pathead Comolex

This map unit is on a steep, north-facing side slope along the Wild Horse Ridge access

road. Their soils are shallow with more sandstone bedrock present. Slopes are 30 to 80 pct.

Vegetation includes Douglas-fir, Pinion Pine, Bristlecone Pine, Curleaf Mountain Mahogany,

and Serviceberrv.

DCP - Donev-Cabba-Podo Complex

This map unit occurs on the steep, rocky, south-facing slope of the Wild Horse Ridge

Blind Canyon Seam Portal site. This soil is shallow and well drained, overlapping sandstone and

shale. Slopes are 30 to 80 pct. Vegetation types are typically Pinion- Juniper type.
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222.400 Soil Productivity

The present and potential productivity of existing soils can be found in Appendices 2-E,

and 3-8.

R645-301-223 SoiI Charrcterrzation

Typical soil properties determined by the SCS are discussed in R645 -301-222.300 and

found in Appendix 2-E and 2-F. Results of soil testing, conducted by the operator or consultants

on soils within the permit area, are found in Appendix 2-A,2-D and 2-F. Test results from the

ballpark topsoil pile material, purchased to relieve topsoil deficiencies are also included in

Apperrdix 2-A.

The 1984 Co-Op field investigations provided information on the physical and chemical

properties of soils in the permit area and is discussed in Appendix 2-A. A rating for topsoil is

included on the forms, as are some chemical properties. A discussion of soils in the Wild Horse

Ridge Area is included in Appendix 2-F . Soils found on-site are listed in the Soils Legend and

shown on Plates 2-1. In studies during the 1984 field season on site sampling was analyzed for

the required chemical properties in all horizons (see Appendix 2-A).
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R645-301-224 Substitute Topsoil

Due to the large amount of pre-disturbed area and limited nature of the active disturbance

within the reclamation areas, in-place materials will be used for final reclamation plant growth

medium. Use of such materials has proven successful in other mines within the surrounding

mining community, such as Trail Canyon. Use of this material will eliminate the need to disturb

additional areas for use as plant growth material borrows.

In the summer of 1991, Co-Op conducted an extensive testing program of the on-site

materials. Test results showed that in-place spoils are suitable for the plant growth material to be

used for reclamation. Test pits were located with the help of Henry Sauer of the Division, to be

representative of each reclamation area. Patrick Collins, Ph.D., Biologist/Reclamation Specialist

of Mt Nebo Scientific was contracted to analyze the test data. A copy of the report by Mt. Nebo

Scientific can be found in Appendix 2-D. The soils laboratory results from Inter-Mountain

Laboratories are included in the same appendix.

Samples were taken at intervals that were representative of the layering in the soil.

Samples were tested according to the parameters listed in Table 2-4. Testing from various

undisturbed sites was taken for use as a comparison with the on-site material. Testing will be

conducted again on the areas to determine impacts continued mining has had on suitability in the

final five-year permitted period before reclamation. See R645 -301-243.
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The on-site material also includes the downcast material from the cut roads. Procedures

have been followed that verify the suitability of this material and are discussed further in

Appendix 2-B and 2-C.. With proper treatment to reduce compaction and improve proper

nutrients and amendments the actual road material would prove suitable, similar again to

procedures in use and used at other reclamation sites that had disturbances of a pre-law (pre-

1977\ nature.

Although material on the out slope of the coal storage pad is adequate as substitute

topsoil, much of the slopes have been covered with coal. To improve the quality of this material,

interim reclamation steps have and will continue to be taken. The out slope will be cleaned of

coal as needed. Berms will be used to prevent future spills onto the out slopes. All existing

eroded areas will be repaired using the material beneath the coal waste storage area (sample site#

CISP-5) and storage pad out slopes, and the out slopes have been revegetated according to the

approved interim revegation plan in R645-301-331.

Table 2-3 summarizes the location and amount of substitute topsoil material available.

The minimum cut depth column shows the depth each area will have to be cut in order to grade

each of the TS areas at the depths shown in Table 2-8.
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Location Drill Hole
Drill
Denth (in)

Area
(acres)

Volume
Available (cu.
vrl\

Minimum Cut
Depth (in)

TS-3 SEDB.1 24 .09 296 13

TS-3 SEDB.2 48 .09 602 13

TS-3 SHP-1 60 1.34 10,797 l3

TS-3 SHP-2 60 .81 6,533 13

TS-3 Totals 2.33 18.228

TS.4 SEDA-1 24 .24 777 2.5

TS.4 SEDA.2 24 .20 641 2.5

TS-4 Totals .44 1,418

TS-5 SP.1 18 .69 1,680 18

TS.5 SP.2 24 .36 1,150 24

TS-5 CSP.l 96 .95 12,292 30

TS-5 csP-2 84 1.32 14,903 27

TS.5 CSP-3 72 .25 2,459 27

TS-5 CSP-4 60 r.67 13,477 27

TS.5 CSP.5 72 3.03 29,325 27

TS-5 Totals 8.28 75,286

T5-6 PAR.I 84 2.62 29,589 12

TS-7 LHP.l 96 1.73 22,329 t2

TS-8 USP.I 120 .87 14,036 t2

TS.9 REF.l 36 .26 1,253 18

TS-9 REF.2 36 .71 3,413 18

TS.9 REF.3 36 .23 1,122 18

TS-9 Totals 1.20 5,788

Table 2-3 Available Substitute Topsoil Material
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R645-301-230 Operation Plan.

R645-301-231 General Requirements

231.100 Topsoil Removing and Storing

Tonsoil Removal

Much of the Bear Canyon Mine area was disturbed prior to SMCRA, as well as prior to

mining of the Bear Canyon Mine. As a result, topsoil was not recovered from much of the

existing disturbed area (see Table 2-2). As a result, the Ballpark Topsoil Pile was imported to

use for topsoil. Investigations of in-place material which could be used as plant growth material

were conducted in 1992 (Appendix 2-D), and it was determined that the in-place material within

the areas where topsoil was no recovered could adequately be used as substitute topsoil material.

The depth of topsoil removed previous to 1990 (recovered in association with

construction of the scale house) was determined by the amount of A and B horizon material as

defined in OSM Regulation 30 CFR 783.22. Existing vegetation was removed and topsoil was

collected prior to excavation or other disturbance operations within the affected areas. The

topsoil removed in these areas consists of A horizon quality material and B horizon quality

material with virtually no distinctive color difference. The C horizon material was not removed

since it had a significant pct of rock.
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Topsoil recovered after 1990 consists of the topsoil from the Shower House pad, the

Tank Seam Access Road and pad, and the Wild Horse Ridge disturbed areas. The depth of

topsoil recovered from these areas is discussed in R645-30 | -231 .400.

Prior to the start of all new construction, topsoil will be analyzed for parameters as

outlined in Table 2-4, to determine the extent and depth of suitable plant growth medium and

will be separately salvaged and stockpiled. All sampling, testing and interpretation will be

conducted by a qualified soil scientist. The Division may review the soil scientist's

qualifications prior to sampling and testing of the topsoil material. Topsoil is stockpiled,

consolidated and protected from wind and water erosion and contamination, which might lessen

its capability to support vegetation.

The equipment used for topsoil removal consists of bulldozers, track hoes, front-end

loaders, and dump trucks. The use of bulldozers requires pushing of the topsoil to a collection

point for loading into dump trucks or other means of transportation to the designated stockpile.

During topsoil salvage operations supervisory personnel approved by the Division will be

present at the time of the topsoil removal to instruct the equipment operators in the proper

techniques of topsoil removal and to ensure that required horizons are removed and stored. The

individual will document topsoil salvage operations, including salvage history, soil salvage areas

and volumes, and soil placement in the stockpile. Topsoil will be salvages from all areas

accessible by equipment, including bouldery and steep slopes as required under R645-301-232.
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TABLE 2-4a Analvtical Methods For Baseline Soil Characterization

I Laboratories vary in their capabilities. Specify these recommended methods to the laboratory. Use of other methods requires prior
approval from the Division.
2 F.om Plant. Soil and Water Reference Methods for the Western Resion. 1994. R.G. Gavlak, D.A. Horneck, and R.O. Miller.
WREP 125.

Saturation 7o

EC.

Soluble Na, K, Mg,
Ca

Alkalinity of the
saturation extract

Available NOr-N

Available
Phosphorus

Particle Size
Analysis

Organic Matter

saturated paste
standard units

%

dS/m @25"C
(or mmhos/cm)

meq/L

HCO3- as
mg/L CaCO3

mglKg

mg/Kg

%o very frne
sand, sand, silt,

clay

%

pH Soil Science Society of America. 1996. Series No. 5. Methods of
Soil Analysis: Part 3 - Chemical Methods. Chapter 14, page 420
and Chapter 16, page 487.

Ibid. Chapter 14,pp 420 - 422.

Ibid. Chapter 14,pp 420 - 422 and pp 427 - 431.

Ibid. Chapters l4 pp 420-422 (saturation extract);Chapter 19 pp
555-557; Chapter 20 pp586-590 (spectroscopic methods).
Western States LaboratoryProficiency Testing Program Soil and
Plant Analytical Methods.z 1998. v 4.10. p 19. (Saturation Paste
Extract Alkalinity, titration with 0,02N HCI)

Soil Science Society of America.1996. SeriesNo. 5. Methods of
Soil Analysis: Part 3 - Chemical Methods. Chapter 38. p ll29
(KCl extraction).

For analysis follow: Sims, J.R. and G.D. Jackson. 1971. Rapid
Analysis of Soil Nitrate with Chromotropic Acid. Soil Sci. Soc.
Am. Proc. 35-603-606.

Soil Science Society of America. 1996. Series No. 5. Methods of
Soil Analysis: Part 3 - Chemical Methods. Chapter 32,page 895.
(NaHCO3 Extraction.)

Soil Science Society of America. 1986. Series No. 5. Methods of
Soil Analysis: Part 1 - Physical and Mineralogical Methods.
Chapter l5 pp 398 and404-409 (Hydrometer Method).

Western States Laboratory Proficiency Testing Program Soil and
Plant Analytical Methods. 1998. v 4.10. p 86. (Loss on Ignition,
convert yoLOI to OM by regression intercept value as noted in
method)
Ibid. p. 99 (Soil Carbonates, Gravimetric Determination after
extraction with 3 M HCl.) Total Inorganic Carbon = %oCaCO3 x
0.12.

CaCO3 Yo %
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TABLE 2.4b

Additional Analvses Required for Substitute Topsoil. Overburden.
and Coal Mine Waste.

PARAMETERS

Total Organic Carbon

Reported As
%

mg/kg

RECOI\4h4ENDED METiIilOD
Western States Laboratory Proficiency Testing
Program Soil and Plant Analytical Methods.
1998. v 4.10. p 88. (Combustion Method)

Soil Science Society of America. Methods of
Soil Analysis: Part 3 - Chemical Methods.
Series No. 5, l996.Chapter 30. pp 805 - 811.
(Hydride Generation Atomic Absorption-
Spectrometry and Fluorimetry of water
extractable selenium)

Soil Science Society of America. Methods of
Soil Analysis: Part 3 - Chemical Methods.
Series No. 5, 1996.Chapter 21. p 6l I (saturation
extract).

U.S. EPA, 1978, EPA 6001278-054. Method
3.2.6,p960

U.S. EPA, 1978, EPA 6001278-054. Method
3 .2 .3 ,pg47

Soluble Selenium

Available Boron mg/kg

Acid Potential

Neutralization Potential

%S

%o CaCOz
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Topsoil Storase

Plans involving topsoil storage can be labeled as "short term" or "long term" depending

on completion of activities in each area and the reclamation schedule presented. All material

will be stored as required under R645-301-234.

Short-Term Topsoil Storage Areas.

Short-term stockpiles of topsoil will be for areas to be reclaimed almost immediately

upon cutting. At final grade topsoil will be redistributed promptly to minimize natural

degradation processes. No short-term piles are anticipated at this time. If a need arises, a site-

specific plan will be submitted prior to disturbance.

Lons-Term Topsoil Storage Areas.

During any new construction of areas that will be used for the duration of the mining

operation within the permit area, topsoil will be collected and stockpiled. The topsoil will be

used for post-mining reclamation.

During construction of topsoil stockpiles, compaction of the topsoil material will be

minimized by limiting the extent of the area where equipment traffic drives on the material.

Where this compaction is unavoidable, the compacted material will be ripped and loosened prior

to being covered or seeded in order to leave it in a non-compacted state.
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The following table summarizes the volumes of topsoil being stored.

Table 2-5 Topsoil Summary Table

Description

Main Topsoil Pile
Tank Seam Road Topsoil Storage Areas
Wild Horse Ridge Topsoil Pile
Wild Horse Ridge Tank Seam Topsoil Pile

Subtotal

On-site Material (Substitute Topsoil)

cu yd

1,490
1,000

12,254
1.400

I6,I34

36.452

52,586Total
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Suitability of Topsoil Substitutes or Supplements

Material designated to be used as substitute material

chemical and physical properties discussed in Appendix2-C.

231.300 Soil Testing Plan

This is outlined in R645-301-243

have been sampled and their
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231.400 Construction. Modification and Maintenance

There are four existing storage areas on site that are shown on Plates 5-2. All of these

sites are discussed in the followins sections.

Native material to be used as substitute plant growth medium is also available on-site

under the pad areas, roads, borrow pits, embankments and as downcast material for the cut road

areas. R645-301-224 discusses use of the "on-site" material. In order to show that the downcast

material from the Portal Access Road is adequate and suitable as final reclamation plant growth

material, procedures outlined in Appendix 2-C will be followed. With the successful use of in-

place materials at Trail Canyon and other mines within the Emery County area, Co-Op is

confident that all requirements will be met with minimal impact to the area.

When the large flat or pad areas were constructed, the upper most material (topsoil) was

pushed to the bottom of the pile and covered with material taken from the created cut slopes and

highwalls. Although this material is becoming compacted during operation the non-toxic and

non-acid forming nature of the coal and other possible contaminants poses little potential impact

to the suitabilitv of this soil.

All areas used for plant growth material sites will be revegetated and the soil stabilized

during the first fall following removal. Reclamation will follow the procedures defined in this

plan. The following topsoil piles are located within areas of the permit boundary. These piles

should be considered "lons term".
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Main Topsoil Storaee Pile

The original topsoil storage pile is located northeast of the scale house in Bear Canyon.

This pile consisted of topsoil material stripped from the Bear Canyon disturbance during

construction of the scale house etc. The results of an as-built survey conducted in 1990, see

Plate 2-2A, showed that the pile contained a reserve of approx 1,480 cu yds. The pile is marked

and protected by a berm and vegetation to prevent soil loss.

Due to the suitability of "in-place" soils, material in the main topsoil pile will be used on

specifi c locations determined during reclamation recontouring.

Ball Park Topsoil Storase Pile

3,400 cu yds of topsoil material was purchased for use and stored on the Bear Canyon Ball

Park area located south-west of the scale house. This material was shipped from an area

purchased by Co-Op from R. D. Campbell in Carbon County, along the Price River, and brought

to Bear Canyon to make up the deficit in required topsoil. Subsequent testing has shown that

onsite material is available for reclamation of the entire site, as discussed in R645-30l-224.

Therefore the ballpark topsoil pile will not be needed for reclamation.

The Ball Park topsoil storage area was added to the permit area 8 February 1985 and was

incorporated into the plan based on the following on-site conditions:
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l .

2.

J .

4.

The mine site was fully occupied with the existing structures.

There appeared to be no site within the permit boundary that could be utilized without
massive additional disturbance.

Due to the critical winter range statute of the canyon bottom for Mule deer winter feed, any
additional disturbance was deemed unwarranted.

The vegetation established at the additional site would enhance wildlife feed.

The Ball Park topsoil storage area is shown in Figures 2-l and 2-2.

Topsoil was placed in non-compacted lifts to a depth of 22 to 24 in. over an area of approx 1.28

acres (3,960 cu yds). The area is protected by a berm, and has been revegetated according to the

seed mix in l'able 2-6. This seed mix is designed for a rapid establishment of a turf suitable for

recreation use as well as rapid establishment of a dense sod covering. A sprinkling system is

installed on this area to ensure both establishment and permanence.

Since a demonstration has been made in R645-301-242 that this material is not needed.

the material has been left in place on the ballpark for the post-mining land use.

Table 2-6Ball Park Seed List

Species

Poa pratensis

Festuca dasycloda

Coverage

50#/acre

50#/acre
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Figure 2-l Photographs of Ball Park Area
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Tank Seam Access Road and Portal Pad Topsoil Pile

A survey of topsoil material was performed in the area of the Tank Seam access road and

portal pad area in 1992. Four sites were sampled and the soil was analyzed. These sites are

designated on Plate 2-38 as TSA-1, TSA-2, TSA-3 and TSA-4 (See Appendix 2-A for test

results). Results indicated highest organic matter accumulations in the top 0-6 inches. Test

results also indicate that the material tested is suitable for final reclamation material at all depths.

See discussion in Appendix 2-D. Soil depths were determined by the visible presence of organic

matter and a distinct soil color change. The observations indicated a varying soil depth of 0 to 8

inches, the lesser depths being in the steep rocky areas. During construction, topsoil was

stripped at depths varying from 0 to 8 inches by visually observing the depth at which organic

material is found in the soil. The volume of topsoil which was recovered and placed in the

designated storage area is 1,000 cubic yards.

Topsoil was recovered on the access road during construction and relocated to topsoil areas

shown on Plate 5-2C and 5-28. Plates 2-2 show the details of the topsoil stockpiles. Upon

completion of the topsoil recovery and storage, the topsoil was revegetated. A berm is

maintained around the piles to totally contain runoff from the piles. Typical dimensions of the

berms are shown on Plates 2-2 and described in Appendix 7-K, BTCA area "Poo.

Wild Horse Ridse Topsoil Stockpile

A survey of topsoil material was performed in the area of the shower house pad and

Sediment Pond "C". Three sites were sampled and the soil was analyzed. These sites are
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designated on Plate 2-38 as REF-I, REF-2 and REF-3 (See Appendix 2-A and 2-D for test

results). Results indicated organic matter accumulations in the top 4 inches of REF- I and REF-3

and the top 8 inches of REF-2. A field survey was conducted to veri$ the depths. Soil depths

were determined by the visible presence of organic matter and a distinct soil color change. Field

observations showed soil depths of 5 inches fbr REF-I, 8 inches for REF-2 andT inches for

REF-3. Other sites were excavated and observed visually throughout the area. The observations

indicated a varying soil depth of 6 to 8 inches, the lesser depths being in the vicinity of REF-1.

Soil depths averaged 8 inches in the vicinity of REF-2 (0.47 acres), 7 inches in the vicinity of

REF-3 (0.69 acres) and 6 inches in the vicinity of REF-1 (0.68 acres).

Prior to construction on the shower house pad, topsoil material was salvaged at these

approximate depths and stockpiled. Topsoil salvage consisted of confirming and staking out

depths throughout the area to facilitate excavation activities, removing vegetation and large rocks

which could interfere with topsoil salvage operations. Shrubs and herbaceous vegetation were

salvaged along with the topsoil material to enhance the quality of the salvaged material. The

final topsoil stockpile consisted of 1200 cu yds of material for reclamation, due to the extreme

amount of boulders and rocks on the surface which were too large in volume to place in the pile.

In 2001, Co-Op relocated this topsoil material to the Wild Horse Ridge topsoil stockpile.

An Order I soil survey of topsoil material was performed in the Wild Horse Ridge area.

The results of this survey are included in Appendix 2-F and Appendix 2-G.

Topsoil salvage depths for each unit are shown on page l3 of Appendix 2-F, and page 7

of Appendix 2-G. Soil map units are shown on Plate 2-l . Co-Op proposes to salvage topsoil in
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Topsoil salvage depths for each unit are shown on page l3 of Appendix 2-F, and page 7

of Appendix 2-G. Soil map units are shown on Plate 2- l . Co-Op proposes to salvage topsoil in

accordance with Appendix 2-F. The actual depth may vary in areas where high organic material

is present at deeper or shallower depths, or where bouldery material precludes accurate salvage

of the specified depths.

Topsoil +vill$e WAs recovered during construction and relocated to the stockpile area

shown crn Plates 5-2F and 5-2G. A total of 8,700 cubic yards of topsoil vdl{+ \{4! recovered

during construction of the Blind Canyon Seam Pad, as shown in Table 5J-1. Plate 2-28 shows

the details of the topsoil stockpile. The topsoil stockpile will be surrounded with a containment

berm and protected as stated in R645-301-234.220. An additional volume of 2,354 cubic yards

of topsoil within the stockpile area will not be disturbed, but is included in the total available

volume in T'able 2-8. Permeable fabric strips will be placed over this area prior to stockpiling

additional topsoil in the area to preserve the location of the contact between the native topsoil

and additional topsoil placed in the pile.

During construction of the Tank Seam Pad a total of 1,300 cubic yards of topsoil +vill*e

WA! recovered, as shown in Table 5K-1. Details of the topsoil stockpile are shown in Appendix

5-K
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R645-301-232 Topsoil and Subsoil Removal

232.100 Topsoil Removal Prior to Disturbance

Topsoil will be removed prior to disturbance, where possible, and stored for reclamation.

232.200 Insuffi cient Topsoil

Material to be utilized for final reclamation have all proven to be of a quality suitable for

reclamation purposes.

232.300 Topsoil material less then 6" thick

More than six inches of material exists at all sites were topsoil was recovered and where

substitute topsoil will be removed.

232.400 Area where topsoil will not be recovered

The Division will determine areas where topsoil will not be recovered.

232.500 Subsoil Segregation

The Division will determine the need for subsoil segregation.
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232.600 Timing

Soil material will be removed after the vegetative cover is cleared away and prior to other

surface disturbances.

R645-301-233 Topsoil Substitutes and Supplements

C.W. Mining Co. has conducted filed studies to demonstrate that all substitute topsoil

material meets the requirements of R645-301-233. The results of these studies can be found in

Appendix 2-C.

R645-301-234 Topsoil Storage

234.100 Stockpiling of Topsoil

Materials removed under R645 -3 0 I -232.1 00, R64 5 -3 0 | -232.200, and R645 -3 0 1 -232.300

will be stockpiled when it is impractical to redistribute such materials promptly on regraded

areas.

234.210 Topsoil Placement

Material will be placed on a stable site within the permit area.
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3.

4.

234.220 &234.230 Topsoil Protection

The short-term topsoil stockpile will be sprayed with water or temporarily vegetated to retard

erosion. The long-term topsoil stockpile will be protected by the following operational steps:

1. A stable surface will be provided in an area outside the influence of active operations.

2. As a stockpile is completed, it will be left in a rough condition to minimize erosion.

Stockpiles will be situated out of drainage to prevent water erosion. A berm will be
constructed around the stockpiles.

Storage piles will be vegetated with quick growing, soil-stabilizing plants. Revegetation
will involve the immediate seeding and mulching of stockpiles during the next planting
season with the seed mixture recommended in R645-301-341, in compliance with the
requirements of the appropriate land management agency.

Signs will be posted to protect the stockpiles from accidental use as fill or from other
inadvertent material contamination. The establishment of noxious plant species will be
prevented.

Stockpiled topsoil will not be removed or otherwise disturbed until required for
redistribution on a prepared and regraded disturbed area.

234.240 Topsoil Movement

Topsoil material will not be moved until required for redistribution unless approved by

the Division.

2-32 8/01/02

5 .

6.



R645-301-240 Reclamation Plan

R645-30f-241 General Requirements

During reclamation of the areas shown in Table 2-7, the areas will be regraded as

described in Appendix 5-1. Areas containing substitute topsoil material will be regraded by

stripping the substitute topsoil material and placing it over adjacent areas in which the regrading

has been completed. The material will be recovered to the depth needed to obtain the volumes of

material shown in Table 2-8.

'fable 2-8 shows the estimated volume required. The depths shown are the minimum

depths. Actual depths may be greater in some areas. In Table 2-8, the "Substitute Topsoil

Generated from Cuts" shows the actual volumes of available material which are expected to be

re-graded, showing that there is a sufficient amount of substitute topsoil material available to

meet the proposed topsoil depths as shown in the table. These volumes are included in the total

volume of regraded material shown in Appendix 5-1. A detailed description of the reclamation

for each area is included in R645-30l-242.
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Table?-7 Reclamation Area Summary

MARK' DESCRIPTION
Total
ac.''''t

Re-contour
acres'u'

Pre-1977
acres'

New
acres

TS-I Ball Park Tonsoil Pile 1 . 2 7 0.0 -0- 1 . 2 7

TS-2 Lower Haul Road 1 .6 0.0 1 .6 -0-

TS-3 Sed Pond B & Scale Office Pad 2.60 1.41 t .23 r .37

TS-4 Sed Pond A 0.75 0.75 -0- 0.75

TS.5 Main Pad Area 12.32 9.41 8.89 3.43

TS-6 Portal Access Road 3.25 3.25 0.02 3.23

TS-7 Blind Canvon Seam Portal Area l . 8 t l .8  r 0.51 1 .30

TS.8 Upper Storaee Pad 0.87 0.83 -0- 0.87

TS-9 Shower House Pad 1.83 1.83 -0- 1.83

TS. lO Tank Seam Access Road 2.91 2.91 -0- 2.9r

TS-I I Tank Seam Portal Pad 0.66 0.59 -0- 0.66

TS-I2 Wild Horse Ndse Access Road 3.26 0.22 -0- 3.26

TS-I3 Conveyor belt Access/Topsoil 1.50 t . t 4 -0- r .50

TS-I4 Upper Convevor belt Access Road .96 0.66 -0- 0.96

TS-I5 WHR Blind Canvon Seam Portal Area 1.58 1.58 -0- 1.58

TS-I6 WHR TS Lower Portal Access Road 0.89 0.0 -0- 0.89

TS-I7 WHR TS Upper Access Road and Pad 2.22 1.74 -0- 2.22

TOTAL 40.28 28.13 12.25 28.03

Notes: l .
2.
3 .

See Plates 2-3.
See Plates 5-2.
The total acres represent acreage which will be reclaimed. Some
of the acres will not require re-contouring or regrading during
reclamation. The "Re-contour acres" represent the total acres
which will require regrading. The "Total acres" shown will be
reclaimed in accordance with the reclamation plan.
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The proposed substitute topsoil material will be re-tested in the final five years of

operations according to Table 5O-1 and will include Total Petroleum Hydrocarbons by EPA

Methods 8015 and 418.1. The location of these samples will correlate with the areas generating

the most substitute topsoil material as described in Appendix 5-1. Following regrading, soils

remaining on the surface as substitute topsoil material will be sampled for pH, EC, and Total

Hydrocarbons by EPA method 8015 for diesel fuel and 418.8 for waste oil.

Table 2-8 Substitute Topsoil Summary

Topsoil Amounts Required Substitute Topsoil Generated from Cuts (cu. yd.)

Location
Area
(acres)

Depth
(in.)

Volume
(cu. yd.)

Topsoil
Stockpile

Sub.
Topsoil
Generated

Sub. Topsoil
Not Regraded

Total
Topsoil

TS-3 1.41 l2 2,275 0 2,080 2,563 4,643

TS-4 .75 l0 1,008 0 1,008 0 1,008

TS-5 9.41 t2 15,181 0 21,492 4,537 26,029

TS-6 3.25 12 5,243 0 7,lrl 0 7,lll

TS-7 l . 8 l I2 2,920 0 4,170 0 4,170

TS.8 .83 I2 r"339 0 3,552 0 3,552

TS-9 1.83 t2 2,952 1,200 3,761 0 4,961

Total 36,452 51,842
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R645-301-242 Soil Redistribution.

Following backfilling and regrading and prior to topsoil redistribution, regraded land will

be scarified by a ripper to a depth of 14 in. in order to reduce surface compaction, provide a

roughened surface assuring topsoil adherence if required, and promote root penetration. Steep

slope areas which must remain after abandonment will receive special ripping to create ledges,

crevices, pockets, and screens. All reclaimed areas will be gouged to roughen the surface. This

will allow better soil retention and vesetation establishment.

Each of the reclamation areas is discussed below as labeled on Plates 2-3. Topsoil will

be distributed on reclamation areas as required prior to seeding. Topsoil redistribution

procedures will ensure an approx uniform thickness of 5 inches as indicated by Soil Survey -

Nov 1990 (Appendix 2-E), or as outlined in sections below. Topsoil will be redistributed in the

fall of the year (Sept-Oct) suitable for establishment of permanent vegetation. A very roughened

seedbed will be left in all cases.

To minimize compaction of the topsoil following preparation and/or redistribution, travel

on reclaimed areas will not be allowed. Co-Op will exercise care to guard against erosion during

and after application of topsoil and will use mulch, tackifiers, and erosion control matting as

defined in R645-30l-341 .

The soil stabilization methodology that will be used includes the placement of crushed

and heavier material at the toe of road fill slopes, and the random placement of large rocks and

boulders on the surface. This procedure will enhance the microclimate as well as make the

2-36 8/0U02



reclaimed area more aesthetically compatible with the undisturbed surroundings. The detailed

revegetation plan to be submitted in the last five year permit renewal prior to reclamation, will

include maps showing the areas to receive matting.

TS-l Ball Park Topsoil Pile. Reclamation plant growth material will come from in-place

material.

1"S-2 Lower liaul Road. Disturbance to this section is limited to the road impacts from added

road base material, compaction and minor spills of coal material that occur from haul vehicles.

This area is within the pre-1977 disturbance area and did not have topsoil recovered for

reclamation purposes. With ripping, regrading and seedbed preparation as described in this plan

additional plant growth material will not be required.

TS-3 Sedirnent Pond B and Scale House. Approx one half of this area is within the pre-1977

disturbed area. The embankment material from sed pond B is vegetated showing its suitability as

substitute plant growth material. The material over the culverted creek is seeded as a back yard

for the scale house also indicating good suitability. With removal of the culvert this material will

be available for distribution. The road material can be treated as in area TS-2. A total 18.228 cu.

yd. of substitute topsoil material is available in the recovered area. 0.32 acres will not be

regraded but will simply be ripped to a depth of 12 inches and used in place giving a volume of
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2,563 cu. yd. non-regraded substitute topsoil material. 2,080 cu. yd. of the available substitute

topsoil will be used in the remaining area giving a depth of at least l2 inches of substitute topsoil

material over the entire area.

TS-4 Sedirnent Porrd A. The embankment material from sed pond A is vegetated indicating

good suitability as substitute plant growth material. 1,418 cu. yd. of substitute topsoil material is

available inthe recovered area. 1,008 cu. yd. of this material will be used giving aminimum

depth of 10 inches.

TS-5 Main Pad Area. Covering approx 12.32 acres, this is the largest of the disturbed areas.

Approx one third of this area is covered with coal storage. All but approx two acres of this area

are within the pre-1977 disturbed area and did not have topsoil recovered for reclamation

purposes. Although the coal storage and traffic within this area will compact the fill material,

testing shows that it is suitable as plant growth material. Fill used for the upper layer of

recontouring material will come from the outer or eastern edge of the pad. This material was the

topsoil prior to Mining. 75,286 cu. yd. of substitute topsoil material was tested in the recovered

area. l5,l8l cu. yd. of this material will be used giving a minimum depth of 12 inches over the

entire area. 15,428 cu. yd. of fill materialwill be generated in this areafor use in TS-7 and TS-8.
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'I'5-6 
Portal Access Road. This area was disturbed prior to initiation of Mining by Co-Op

Mining Co. and did not have topsoil recovered for reclamation purposes. This area has received

special attention in the past and is discussed in Appendix 2-C. This area will be treated the same

as area 
'I'S-2. 

29,589 cu. yd. of substitute topsoil material is available in the recovered area.

7,1 I I cu. yd. of material will be used giving a minimum depth of 12 inches of substitute topsoil

material over the entire area. 2,553 cu. yd. of fill material will be generated in this area for use in

TS-7 and TS-8.

'l'S-7 Portal Pad Area. Most of this area is within the pre-1977 disturbed area and did not have

topsoil recovered for reclamation purposes. Downcast material will be recovered for

reclamation. 22,329 cu. yd. of substitute topsoil material is available in the recovered area.

4,170 cu. yd. of this material will be used giving a minimum depth of 12 inches of substitute

topsoil material over the entire area. 11,582 cu. yd. of fill material will come from TS-5 and TS-

6 .

TS-8 Upper Storaee Pad. This area did not have topsoil recovered for reclamation purposes.

Non-toxic and non-acid forming materials are stored on the pad. Sources for contamination are

minimal. This area will be treated the same as TS-7. Some material from the lower pad areas

will be required to recover the highwalls. See Apperrdix 5-1. 14,036 cu. yd. of substitute topsoil

material is available in the recovered area. 3,552 cu. yd. of this material will be used giving a
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minimum depth of 12 inches of substitute topsoil material over the entire area. 1,952 cu. yd. of

fill material will come from TS-5 and T5-6.

TS-9 Shower House Pad. This area will have topsoil recovered for reclamation purposes.

Sources for contamination are minimal. Following recontouring at the time of final reclamation,

the topsoif material recovered prior to construction will be spread over the surface to attain an

approx depth of 7 inches. Additional in place material has been tested and is available in the

recovered area for substitute topsoil. At least 2,952 cu. yd. of this material will be placed below

the 7 inches of topsoil, giving a minimum depth of 12 inches of topsoil or substitute topsoil

material over the entire area.

TS- l0 Tank Seam Access Road. Topsoil material recovered during construction will be placed

in the topsoil storage piles located along the Tank Seam access road and is shown on Plate 2-2E.

Additional plant growth material will not be required.

TS-l I Tank Seam Portal Pad. Topsoil material recovered during construction will be placed in

the topsoil storage pile shown on Plate 2-3E and2-28.
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'I'S-12 
Wild Florse Ridge Access Road This road existing prior to mining and will remain in

place after mining activities. Some upgrading and widening of the road will be required for

mining use, so topsoil will be recovered from isolated areas of new disturbance and placed in the

topsoil storage pile shown on Plate 2-3F and 2-2B. These soils were identified as Winetti soils,

and approximately 15" of topsoil will be salvaged from 0.22 acres. A total volume of 444 yd3 of

topsoil will be salvaged. These same areas will require topsoil redistribution during reclamation.

The 15" depth recovered from these areas will be redistributed at the same depth. Additional

plant growth material will not be required.

'I'S-13 Conve),or belt Access/Topsoil Stockpile: This area will have topsoil recovered for

reclamation purposes. The depth of recovery will be as follows: l2"of topsoil from 0.41 acres of

the Pathead-Cabba Complex; 15" of topsoil from 0.30 acres of Winetti soil; and 40" from 0.43

acres of Doney Complex. (See Appendix 2-F). A total volume of 3,579yd3 will be recovered

from this area. This includes 2,354 yd3located within the topsoil storage area. Topsoil from this

area and additional areas will be stored as shown on Plate 2-28. Sources for contamination are

minimal since this area is isolated form the majority of the mining activities. Following

recontouring at the time of final reclamation, the topsoil material recovered prior to construction

will be spread over the surface to obtain an approximate depth of 13 to 14 inches. Some topsoil

from this arca may be available for use in other areas of the mine site, since up to 40" of topsoil

was originally recovered from parts of this area (see R645-301 -231 .400).
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T'S-14 Upper Conveyr:r belt/Access Road: The depth of topsoil recovered will be as follows:

15" of topsoil from 0.03 acres of Doney-Cabba-Podo Complex; 30" of topsoil from 0.47 acres of

Datino-Guben Complex; and 10" of topsoil from 0.16 acres of Winetti-Rock Outcrop Complex.

A total volume of 2,171yd3 will be recovered from this area. Topsoil will be relocated to the

Wild Horse Ridge topsoil stockpile shown on Plate 2-2r^ and 2-3F. Topsoil recovered form this

area will be redistributed at an average depth of 13 to 14 inches. Topsoil redistribution will be

performed in conjunction with regrading due to the remoteness of the site and the reclamation

procedures for this area.

TS- I 5 WHR Blind Canyon Seam Por"tal: The depth of topsoil recovered will be as follows:

15" of topsoil from 0.19 acres of Doney-Cabba-Podo Complex;30" of topsoil from 0.97 acres of

Datino-Guben Complex; 10" of topsoil from 0.34 acres of Winetti-Rock Outcrop Complex; and

10" of topsoil from 0.08 acres of Guben-Pathead Complex. A total volume of 4,860 yd3 will be

salvaged from this area. Topsoil will be relocated to the Wild Horse Ridge topsoil stockpile

shown on Plate 2-3F and 2-28. Topsoil recovered form this area will be redistributed at an

average depth of 13 to 14 inches. Topsoil redistribution will be performed in conjunction with

regrading due to the remoteness of the site and the reclamation procedures for this area.
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TS- I 6 Wl lR T'ank Seam Lower Portal Access Road: The area consists of an existing

recreational road that was in place before mining and will be used post mining. The road will be

widened in a in two areas. These areas are shown on Plate 2-3G and have cross-sections through

them. The cross-sections are shown in Appendix 5-K. 124 cubic yards of topsoil material will

be recovered from this area, and will be relocated to the Wild Horse Ridge Tank Seam Topsoil

Stockpile shown on Plate 2-3G. The soils located in this area are described in Appendix 2-G.

'['S-17 WHR 
'Iank 

Seam Upper Access Road and Pad: The soil located in this areais 7.79

acres of Datino Guben Complex. Approximately 6-10" of topsoil will be recovered and may be

as deep as 20" along the northeast edge of the pad as described in Appendices 5-K and 2-G. A

total volume of 1 ,31 7 ydi will be salvaged from this area. Topsoil will be relocated to the Wild

Horse Ridge Tank Seam Topsoil Stockpile shown on Plate 2-3G and in Appendix 5-K. Topsoil

recovered from this area will be redistributed at an average depth of 8". Topsoil redistribution

will be performed in conjunction with regarding due to the remoteness of the site and the

reclamation procedures for this area.
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R645-301-243 Soil Nutrients and Amendments

Following final grading test samples will be taken to represent each of the reclamation

areas shown on Plates 2-3. Table 2-9 shows the sample frequency for each reclamation area.

Additional samples will be taken in the event that the initial sample indicates unsuitable material.

Compositesampleswil lbetakenfrom0to2ftandfrom2ftto4ftateachsamplelocation.

Chemical analysis will be conducted in accordance with the Utah Division of Oil, Gas

and Mining Soils Guidelines as outlined in Table 2-7. All necessary fertilization and/or

neutralizing compounds will be applied according to the results of the soil sampling and analysis

program approved by the division.
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2-9 Final Grading Test Sample Density

MARK DESCRIPTION Acreage

SAMPLE

FREQUENCY

TS.I Ball Park Topsoil Pile r.27 I

TS.2 Lower Haul Road t .6 I

TS-3 Sed Pond B & Scale Office Pad 2.56 I

TS-4 Sed Pond A 0.75 I

TS.5 Main Pad Area 12.30 )

TS.6 Portal Access Road 2.62 2

TS-7 Blind Canvon Seam Portal Area t .73 I

TS-8 Upper Storage Pad 0.87 I

TS.9 Shower House Pad 1.83 I

TS-10 Tank Seam Access Road 2.91 2

TS-I I Tank Seam Portal Pad 0.66 I

TS-I2 Wild Horse Ridge Access Road 3.26 2

TS.13 Conveyor belt Access/Topsoil Stockpile 1.50 2

TS-I4 Upper Conveyor belt Access Road 0.96 I

TS.I5 WHR Blind Canvon Seam Portal Area 1.58 2

TS.I6 WHR Tank Seam Lower Portal Access Road 0.89 0

TS.I7 WHR Tank Seam Upper Access Road and Pad 2.22 2
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R645-301-244 Soil Stabilization

244.100 Exposed Surfaces

Exposed regarded surfaces or topsoil will be protected and stabilized to control erosion

and minimize air pollution associated with erosion.

244.200 Soil Stabilization

Suitable mulch and other soil stabilizing practices will be applied where such methods

are necessary to control erosion and establish an effective vegetative cover.

244.300 Rills and Gullies

Whenever rills or gullies become evident they will be filled, re-graded, rip-rapped and re-

seeded tackified, and mulched. This work will commence prior to any significant loss (Rills and

Gullies, less than 9 in.).

R645-301-250 Performance Standards

All topsoil, subsoil and topsoil substitutes or supplements will be removed, maintained

and redistributed according to the plan given under R645-301 -230 and R645-301-240.

All stockpiled topsoil, subsoil and topsoil substitutes or supplements will be located,

maintained and redistributed according to plans given under R645-301-230 and R645-30l-240.
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Appendix 2-A

SOIL TEST REPORTS



SCOPE

This appendix includes test results from soil samples taken on proposed plant

growth material to determine suitability for reclamation procedures.

1984

In order to determine feasibility and suitability of downcast and off site substitute

topsoil materials, the following soil inventory and survey were conducted in 1984:

MBTHODOLOGY

On March 24, 1984, M. A. Coonrod, Compliance and permitting Coordinator for

the mine, sampled soil along the old portal road, topsoil purchased off site and the

existing topsoil pile. The sample procedure for each site is as follows:

Existine Topsoil Stockpile (Sample lD Pl).

A randomly selected spot was determined by walking l0 paces up the pile from a

random point selected by throwing a marker onto the pile. A 14 in. tile spade was

utilized to excavate a hole 24in. in depth and approx 18 in. in diameter. A silver of soil

approx I in. x 4 in. was sliced from top to bottom of the excavation. The material was

placed in a clean plastic bag and sealed (approx 3 lbs) Rock larger than approx I in. dia

were avoided in containerizing the sample.
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Loadout Alternative Soil Substitute (Sample lD P2).

Co-Op has purchased approx 80 acres along the Price river, Carbon County, Utah

from R. D. Campbell. A portion of the site had the topsoil stripped and stockpiled. The

same sample methodology implemented on the existing topsoil pile at the mine was

utilized at this alternative soil substitute.

Road Fill (Sample ID FR 3 st 1.3 & 6).

This material was sampled at 200 ft intervals from the down slope of the fiIl in the

area of the portal road intersection to the non-coal storage site along Bear Creek. Each

sample was taken 3 ft from the toe of the down-cast material. A 14 in. tile spade was

used to excavate approx I ft into the filI material and a grab sample (Approx I lb of

material) was taken at each site. All samples were consolidated into 3-5 gallon plastic

buckets labeled l. 3 and 6.

At the conclusion of the survey, all samples were consolidated and mixed. From

this consolidated material, a sample of approx 8 lbs was placed into a clean plastic bag.

All samples were hand carried to Standard Laboratories north of Huntington, Utah on

March 24, 1984.
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1991

In order to determine feasibility and suitability of in-place spoils as final

reclamation substitute plant growth materials an extensive testing program was

implemented. Test results and a report made by Mt. Nebo Scientific reviewing the

material is included as Appendix 2-D. Three soil samples were tested for the shower

house pad. Ref-1 is found in Appendix 2-D. Results from Ref:-2 and Ref-3 are found in

this appendix.

RESULTS AND CONCLUSIONS

Attached are copies of the laboratory results. It appears that all materials on site

as well as the off site substitute (Ball Park Topsoil Storage) are compatible and capable

of establishing and maintaining a diverse vegetative community consistent with the

existing reference area. The use of the acceptable in-place materials as substitute plant

growth eliminates additional impact on the environment which would result from having

to "borrow" material from undisturbed areas as a substitute. and therefore results in the

best available material to use for plant growth with no additional environmental impact.

Prior to implementing reclamation, all soils will be tested again to determine the

need for both type and quantity of desired fertilizers to insure rapid establishment of

vegetation. See R645-30 1 -243.
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We nde tl, Owc n
Co-op Minlng Company
P. O. Bo* lZ45
Huntington, Utab 84528

Dcer Mr, Qwen:

Rrr suant to your rcguc st, pleaee be advtrcd tbat C. O. P. Coat
Developrnent Co:npany bereby grants permlaslon to Co-op Mining Co-Tpany
to store top soi t ,  ae nesded or tequested by tbe SCate of  Utahr otr  C. O. P.
property in the bat l ,  park area at Bear Canyon.

G.O. P. COAL DEVELOPMTNT CO.
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Appendix 2-B

PRTMEFARMLAND



,rA\ United States
{fLU!} Department or

^-\EZ Agriculture

rt

Soal
Conserrration
Sarvice

Thank you for  ca l l ing on l ls .
p l e a s e  g i v e  u s  a  c a l l .

S incere ly ,

P . O .  B o x  1 1 3 5 0
SaI t  Lake Ci ty ,  Utah 84L47

I f  we can be of  fur ther  ass is tance

January  28 ,  L991

Kim1y e. ilangum
Mangrum Engineering Consultants
388 East Boynton Road
Kaysv i l l e ,  U tah  84037

Dear  S i r :

We have completed a review of the area (sect ion 13 r  L 4,Zi  rZ4,26
and the wl /Z  o f  sect ion 25 T l ,6S. ,  Range ?E in  Carbon County ,
Ut.ah) as requested in your let ter of  January 15, L9g1 concerning
Inportant Farmlands.

There were no Inrportant Farmlands identif ied in this site. The
soi ls htere el ln inated because of the lack of  i r r igat ion water,
rock fragments greater than 3 inches in size comprising more than
L0 percent of  the soi l  surface and erodibi f i ty factors greater
than  2 .

Enclosed is the conpleted Forrn AD1OO6 and the previous
documentation furnished with your inquiry,

- / . a - " " -  

- -  - - \ \ '

/t l-u'+-^'

Ferr is P. Al , lgood
State  So i I  Sc ient is t

Enclosure

ee: (w/ o enel )
Jan C,  Anderson,  DC,  SCSrPr ice,  Utah

Thc Soil Confcrvatlon Srwicr
is tn agcncy ol lho
Ocprtment ol Agricultrrc



@,
Unitcd Strtes
Depertrncnt of
Agriculture

Soil
Conrervation' 350 North 4th East
Service prlce, Utah S4501

SuffrCl:

TO:

ILIIE- FARI+fi.At{D DETERUTNATION S- ! - - r r . . r - a
DAlt :  January 15, 1991

FERRTS p. ALLcooD, sss, scs, sLcru:r

REFEREIICE: Prlme Farmlands Bear Canyon t{lne Oneratlon Area, Co-on

Minlng co. Ernery county utah, Hangum Englneer lng consul tants

388 East Bovnton Road, Kavsvi l le, Utah 84031

After 81te lnvestlgatloa, the Sotl Gonsenratl,ou Servlce haa deterained
that no prfuae feruland or farmland of scatehrlde lnportance occurs on3

Permi t  A rea  Sec t ions  13 ,  L4 r  23 ,  24 ,26  and  ah"  f . i l i  o f  Sec t ion  25T16S.R7E

for the follordng reeson(s) :

l .  The soi ls do not have an aval lable source of  i r r l .gat lon r+ater.

2.  Rock fragrnents larger than 3t t  comprlse more than L0"/ .  of  the soi l

sur face .

3 .  Excess lve  s lope,  Z  s lope x  e rod lb l l t t y  fac to r  i s  g rea ter  than 2 .

Locatlon rEap le encloged.

REUARKS, No location map provlded.

(tat, ( , rtoJt-rr.n-'

sll.{.

- ' 2  ' : j - .

Dtstr lct Conservatlonlst



FARMTAND CONVERS]ON IMPACT RATING
\<fT | ffo be completed by Federal Agency)

Name Ol  Prorec t
Bear Canyon Mine
ftntsrg.updrrt E ion

Narne Of [-rnd Evaluatlon SllstFfir Ul$d.

PART lll (To be completed by Federal AgencyJ

A. Total Acres To Be Converted Directly
8 . Totaf Acres To Be Converted Indirectl
C. Total Acres In Site

. .  - , . : - ' 1 . ^ t r r : 1

D-..' .Peicentage Ot f rrmhnd

T Vl (To be completed by Federal Agency)
A$ecsment Critaria (Th* criteria ae axptained in Z CFR OES.Slb)

l. A,rea In Nonurban Use
2- Perirneter In Nonurban Use
3. Percent Of Site Beinq Farmed
4. Protection Provided By State Ard Local Government
5. Distance From Urban Euiltup Area
6. Distance To Urban Support Services
7. Size Of Present Farm Unit Compared To
8. Creation Of Nonfarmable Farmland

9.  Avai lab i l i Farm Services
10. On-Farm Investments
I l. Eflects Of Conversion On Farm Support Services
12 ibi l i tv With Exist i icultural Use

TOTAL SITE ASSESSMENT POINTS

PABT Vll (To be complered by Federal Agency)

Relative Value Ol Farmland (From Pan V)

T.otal Site Assegsment (From
srte assess/rrenll

Vl above or a local

TOTAL POINTS (Total of above 2 linesl

Site Selected:

Reaion For Selecrion:

ra t ion ,

U.S, Department of Ag,riculture

te Of Land Evaluation Reouesr

Ltlnl Co . tfdefr'f8b?lgfiEfrt of 011, Gas and Mlnlng
County And Statc

Dcte Lrlrd Evaluation

. ;  - : r ' ;-
Alternat ive Si te
Site B Sl te  D

Maximum
Poinr

Was A Local Site Asressrnenl Used?
Yes I No tr

''i:j' *

(Sa lnstrvccioas on rsvdcsc ddel Form A0-1006 tl0-831



IJSDANirtural Resr:urces 350 North 400 East
Price, Utah fi,f.50l

801-637-0041

l l ra t  no pr i r r rc
loc i r t cd  i t t  suu t i r l r r

w Conscrviltion Scrvice

l ) iU l 'E :  Ju ly  9 ,  [999 FILE CODE t  290- t  t -  I  t_s

SUIIJECT: PRIME FARMLAND DETERMINATIONS

"l'O: Clrirr le,s Reynolds. P E
ll lrvi rorr nrcrrtal Coord j nittor
C0-0P Min ing Conlpaf ly
l) O Box 1245
l ' lunr ingtor r .  UT 84528

RE: Wild l - lorsc Ridge and Fish Crcck Canyon

. \ l i r -  t '  s j tc  i t tvcst igat ior r .  thc Ni r t t r ra l  Resources Conserval ion Serv ice has deternr ined
l l t r r t t l i t r id  t t r  l i r r r r r la t td  o l 's tatsrv ide in t l lor tance occurs on the Wi ld Horse Ridgc area
or '25  T  l0S  I t  7E  and  sec t io r rs  l9  a r rd  l0  T .  l 65 .  t t .8E .  as  ou t l i ned  on  rhc  n . ra l ) .

l 'J re so i ls  have s leep s lo l tcs so that  (e l t ld ib i l i ty  factor)K x percer t t  s lopc exccecls  2.

r 1

l . t tc i r t ion r l lap is enclosed

I{crt:ark.s 
-l ' lrere 

are alluvial soils in the bottoms of Fish Creek Canyon and the riglrr lbrk of lJear ( 'rcr:k
itt l l tu' i trea outl ined on the map These areas can be very narrow ani are adjacelrt"to thcsr: srrrall srr.cirrls

flN!*
[ .u ' l i r r rc l  St tsser
,So i l  Sc ie r r t i s t

i \ t tachnrent

cc Wi l l ianr  Broderson.  Stnre Soi l  Sc ienr isr ,  NRCS, UT
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Appendix 2-C

SUBSTITUTE TOPSOI MATERIAL
(DOWNCAST)

o

o



INTRODUCTION

No topsoil material was removed to a designated topsoil storage area from the

portal access road and adjacent areas due to the prelaw nature of the disturbance. The

native material available as downcast material has been designated as a substitute to be

used during reclamation. In order to show that the material is suitable for reclamation as

substitute topsoil material the procedures discussed below have been defined and are to

be followed as described.

Tests of the same material were taken in 1984 (See Appendix 2-A) and all results

indicated that the material was compatible and capable of establishing and maintaining a

diverse vegetative community consistent with the reference area.

DEFINITION OF AREA

The substitute topsoil material is located at the nearest approx 20 ft of surface

material 0 to 2 ft deep along the downhill side of the referenced portal access road shown

on Plate 5-2. Atypical section of the area showing the reclamation procedure is shown in

Fisure 5-4 and described in R645-301-542.200.

2C-l 8/0r/02



PHYSICAL AIID CHEMICAL PROPERTIES OF SOIL

Soil samples (PR-l and PR-2) were taken 12 April 1989 as selected by DOGM

representative Henry Sauer, along the access road. The results are included in Appendix

2-A (Page 2A-ll and 2A-12\ and have been found suitable as plant growth material.

Samples were tested following the guidelines in Table 1 from the State of Utah,

Department of Natural Resources, Division of Oil Gas and Mining, Guidelines for

Management of Topsoil and Overburden for Underground and Surface Coal Mining. See

Table2-7.

REVEGETATION TRIAL TESTING

In order to further verift the suitability of the substitute topsoil material

revegetation field testing will be performed as requested by DOGM.

l . An on-site survey will be made in the summer of 1989 by a representative of Co-Op
and DOGM to determine areas that require additional seeding due to recent
disturbances. Much of the area has revegetated since the original disturbance.

Areas that require additional seeding will be hydroseeded during the fall of 1989
using the Pinyon Juniper Grass, grass and forbs seed mix recommended in R645-
301-341 , Table 3-7 . Tack to fiber ratios, rate of application of wood fiber mulch
and fertilizer will be applied as defined in R645-301-341, Table 3-8. In 1990 it was
determined by DOGM that areas should be reseeded. Seeding will be completed in
the fall of 1990.

A 30 ft x 50 ft test plot area, near the Hiawatha Portal, was selected by DOGM
representative Henry Sauer, in August 1989. The test plot will be marked at each
corner with a metal post. Monitoring will be completed for a period of l0 years or
until applicable vegetation standards are met following the procedures defined in
R645-301 -341.250.

2.

3 .

2C-2 8/01/02



RECLAMATION

This material will not be disturbed until required for redistribution during

reclamation except as required to maintain the immediate roadside berm. Reclamation

will be followed as defined in R645-301-240, Appendix 5-F and other applicable section

of this plan.

8t0v02
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Appendix 2-D

IN-PLACE PLANT GROWTH
MATERIAL

o



INTRODUCTION

The following pages are a copy of a report prepared by Patrick Collins, Ph.D.,

Biologist/Reclamation Specialist, of Mt Nebo Scientific. The report reviews results of

testing made on soil samples collected in l99l at Bear Canyon Mine. The report

recommends use of the in-place spoils for effective and relatively inexpensive

reclamation procedures.

Soil sample test results are included at the end of the report.

2D-l 8t0u02



Prepared by

TTT. NEBO SETENTIFIC RESEAREH & EONSULTIIVG
330 East  4O0 South,  Su i te  5

P .O .  Box  337
Spr ingv i l le ,  Utah 84553

(801)  48e -6931

for

CO-OP'I'JIVTIVG EOMP/.d{Y
Hurrt ington, Utah 84528

and

MafTGUM .SIVGTfl^E'ERTNG CONSULTAfiTS
388 East  Boynton Road

Kaysv i l l e ,  U tah  84037

o
1

llarch L9 , L992



REVIEW OF PLANT GROWTH MATERIAL
FOR RECLAMATION IN BEAR CAI\YON

FOR THE CO-OP MINE

METHODS

Soil sample were collected by representatives of the CO-OP Mining

Company in coordination with the State of Utah, Division of Oil, Gas & Mining

(DOGM). These soil samples were taken in an attempt to evaluate existing plant growth

material in the area that could be used at the time of final reclamation of the mine site.

This report is the result of an evaluation of the laboratory results form the

sampling. Copies of the original laboratory results form which this report was based are

included in the Appendix.

Several disturbed areas that will be reclaimed and other potential borrow and

reference areas near the mine site were sampled. For distinction in this study the

disturbed soils sampled were referred to as "spoils"o whereas the borrow and reference

areas were called o'native soils".

2D-2 8t0l/02



The following parameters were analyzed form different soil depths at Inter-

Mountain Laboratories, Inc., Farmington, New Mexico:

PH
EC
Saturation
Calcium
Magnesium
Sodium
SAR
Coarse Fragments
Sand, Silt, Clay (Texture)
Organic Matter
Carbonate
Phosphorus
Potassium
Alkalinity
Bulk Density
Water Retention Difference
Total Kjeldahl Nitrogen

Data from the soils laboratory report were entered on another speadsheet to

facilitate comparisons and statistical analysis. Sample areas were summarized and

reviewed independently, then compared to other area spoils and native soils.

RESULTS

There are basically two alternatives for reclamation on some of the disturbed

areas of the mine site. One alternative is to use "in-place" spoils for the plant growing

medium, whereas the use 'oin-place" spoils for the plant growing medium, whereas the

other alternative would be to use "substitute" material form borrow areas .

2D-3 810v02



Sample Identification

The soils tested were from both in-place spoils and borrow area (native) soils.

Table I provides abbreviations that correspond to the soil reports, data summaries and

CO-OP location maps. Sample test location are shown on CO-OP Plates 2-A through 2-

5D.

Table 2, taken form the lab report shown in the Appendix, shows specific

parameter results for each area.

Area By Area Comparisons

The soils lab report was initially reviewed to detect obvious departures from

limits adequate for potential plant growing medium. Next, the areas were picked out of

the lab report (see Appendix) and put in a format to facilitate area-by-area comparisons of

selected parameters for the native soils and spoils. Average (Mean), standard deviations

(Std. Dev.) and sample sizes (n) were listed. Therefore, one can look at this table and

easily compare the mean differences for the listed parameters.

2D-4 8t0U02



No anomalies, problems or departures form limits that should inhibit revegetation

success were observed.

TABLE l: Sample Identification Numbers

NATIVE SOILS DISTURBED SPOIS

REFERENCE AREA
REP-I

SHOP PAD
SP.1
SP-2

LOWER BORROW AREA
LB-I
LB-2
LB-3

SEDIMENT POND A
SEDA-I
SEDA.2

TOPSOIL PILE
TSP-I
TSP.2

SEDIMENT POND B
SEDB-1
SEDB-2

UPPER STORAGE PAD
USP-I

COAL STORAGE PAD
CSP.l
CSP-3
CSP-4
CSP-5

UNNAMED
LHP-I
PAR.I

SCALEHOUSE
SHP-I
SHP.I

2D-5 8t0lt02



Native vs. Spoils

Table 2 shows all of the native soils grouped together (n:22) plus all of the spoils

in another group (n:65). Group comparison tests showed some statistically significant

differences when the spoils were compared with the native soil samples of the areas

(Table 2-6). However, even if differences were noted, the spoils were still within the

limits that would favor successful growing medium for final reclamation.

Recommendations

This data suggests that no significant problems exist in the spoils that were

sampled. Futhermore, when compared with the native soils, the spoils did not seem to

differ drastically. Therefore, it is recommended that the "in-place" spoils be used for the

plant growth material at the time of final reclamation rather than borrowing soils form

other sites. Some amendments (e.g. fertilizer) may still need to be added to the spoils at

the time of final reclamation.

It should be noted, however, that this recommendation can only be made to the

depth of the soil samples. There is no way to make inferences about the spoils in depths

lower than that which was sampled. In other words, calculations should be made to

substantiate the volumes of soil (spoil) required for adequate cover of the area to be

seeded. To be confident that growing medium should provide adequate revegetation

2D-6 810v02



success, the soil (spoil) used should only be used to the depth sampled. If grater volumes

are needed, samples should be taken to a greater depth or borrow soil utilized.

The following analysis should be taken (but not limited to) at the time of final

reclamation and prior to reseeding: pH, organic carbon, electrical conductivity, sodium

absorption ratioo and rock fragments. These recommendations assume the area will be

fertilized with nitrogen, phosphorus, and potassium at the time of final reclamation.

2D-7 8t0v02



TABLE 2z Raw data from al l  sanple areas.

u-e

REP-I

L3-l

LB.3

T5p-t

TEtsE

dl

7,6(,
7.9(l
8, l0
e.00

E SBT.I

0.63 ?7.70
0. fft e8.00
0.5e e{, l0
0.9? '&,.w

?,80 l .a+ $.50
9.00 0.7t 27.70
0.00 1.05 30,50
e.eo 0.69 25.50
7. !10 108 29.70

7,!n 0.97 3:i. g0
7. !t0 0,5g 30. 30
7.9 0.67 A6. !10
0. l0 0.5e ?9,90
8. 00 a.38 ?!1. g0

?.90 0.66 35,00
7.90 0.16 ili, l0
L l0 0. +il eg. {0
?. !10 3.35 ?& S0

?.:x)
8,00

7.80
&00

0.50 30,00
0.5e n.zo

0,0i 3e.00
0.55 3e,s

ilNTIVE SILS

sfin c.F,l

0.E6 lg,30
0.:* 40. e0
0.$0 a60
0;E€ 3?,.70

0.8e 17.70
0.f? 55.70
0.39 58.80
0.57 7?,70
0.57 30.S

0,3:l e7.00
0.{6 51. l0
0. tt n.{t
0,39 +0.50
0.$l 3a.50

1.00 63'50
0.63 15.70
o.se 7e.30
0.69 ta60

0.5? se,s
0.{B 36,10

0,38 l&m
0.5a E.w

RSI DfiTA

Itt Crrb.

oto 23.80
0. l0 t9.50
0. t0 e3.50
0. l0 e{.50

?,tfi tg,ao
0,50 18.60
0.90 a?.70
0.5cr e3.a0
0.90 18.60

0.?0 19.00
0,60 19.30
0.70 e3.30
a.a0 ??.50
0,50 19.70

aBo 19.10
1.40 19.00
o g0 &,,70
0.00 ee60

1 . t0  e l .  l 0
0. E0 g3.00

0.80 15,a0
0. il) lg. g0

P t( fiIl..

t,39 0,9{ l.?0
l.Be 0.6u 5, 13
1.00 0. lg  3.67
l .+? 0.0t  3 ,g l

e,37
0. e5
0.53
0. E5
0.49

o?6
0,3+
0.43
0. ct

1.73
1.03

?.17
l. lg

0.60 0. 16 3.50
0.  t8 ,  0 .  t3  &ag
0.?7 0. t5 l. le
o,tt  0.09 3.77
0. 15 0.8 a.3f

0.73 l.&,
0.5e ?,76
0, {7 3.3!l
0. l{ 3,e5
0,{9 e.e3

o.ag 3.t3
0. 15 3.e5
0 . 1 ?  3 , $
o+0 e.34

0.3F 3.50
0,3e {.08

0,61 1.66
0.36 3,70



TABLE 2: (contlnued)

ft Ec sRT.t

DISTIfrBED SPOILS m| Df,TR

sp-l

sp-a

m-l

sE)e-e

SEDB.I

7,80
7.80

?,90
7,70

7.1f0 t, u 30,00
7,70 f. ffi ?g.n

7,80 3.57 e1.+0
8,00 t.oz el. l0

t,6l e5.10
l.5l n.U)

0,9P 23,50
{.e3 e{. l0

Sf,F LF.I

t,a0 35.?0
l. 19 39.10

1,03 43.60
1.03 {4,{0

0.93 16.10
1.6 n.70

0.73 S1.60
?,Ut 36,70
438 f7.70

0.05 f5,50
l.ga e0,50

e.rg +g.an
t.06 36. l0
t,$l 79.10
l,31 50,90
a,n 16.90
0.!n 5e.70
0.89 57.30
0.98 67. l0
0.85 63.S
0,93 59,+0
Le 6e. s

1.07 53.50
0.m 55.00
L16 62,a0
0.51 s1.30

0.33 5A30
0.13 59.d0
0,61 60,30
o.sl 70.10
0.35 64,30
0. 38 54.50

o t0  e1 .60
0.70 el.fii

0.30 &,70
0. +0 l&70

e.90 el.to
0.s e1.50

?,?0 al.l0
3,70 e3,70

1.60 e3.90
0.80 e{.e0
e.00 e3.90

7.90 93.70
t.fo e9.00

1.60 3{.30
0,80 31.80
0.50 30,10
0.60 e9.10
O 90 31, ilr
1.50 t3.70
oB0 37.10
1,00 37.60
0.30 si.60
0,30 3{.70
0,30 35.5(t

3.00 s.70
+,t0 99.50
{,e0 30.10
4.60 30. g,

e.30 3+.60
l.g0 33,00
0,50 3{.10
0.50 37,90
1.00 3+,00
t.50 10.90

P ll f,llr.

1.38 0,f3
1,59 0,f3

0, fB
0. gl

e.?e
o95
l .  14

a.a6
3.41

3,7?
e,50

a . l 0
?.56
a, lg

4,05 l .g7 6.0?
0,78 0.6e a00

L l l  l .e3 l . l0
0.06 1,05 l , l3
0,9g 0,![i e,0g
0.78 l .  15 t.g7
l .an l .+ l  l .sa
l .0 l  1 .06 1,5+
0,117 0.01 t.6g
1.30 0. sl l, :10
l.0l 0,91 l ,5f
0.67 0.74 €. l l
0.86 0.75 l.%

0.60 o.t!l
0.16 0.15
0.69 0.50
0.67 0.54

l, lll

1.78
1 ,05
1 ,6

0.?5 0.33 3, l1
0.5a 0.96 e.30
0. f6 0. ag e. 3!l
0.55 0.?l at3
0,59 0.78 1.65
0,70 0.5e t,5a

e,5!l
2.w

2.6
g.5g

0. 15
0 ? 8

0.53
0.n

0.s
0,56

[ ,  l l
0.9?
0.87

l. at
3. llli

0.71
0.93

t .56 31.90
L& e5.10

sI)8-e

o
tsPl

?.80 1.63 ?5.30
7.90 5.03 fi.60
7,90 6.5e e3.30

7.W
?.80

?.88 10.a0
6.4+ e?.90

7.W +.60 33.60
7.90 e,l3 30.30
0, t0 l.s g?,40
8.00 l.l7 a7,50
7.Xt e,89 e9, l0
7,90 e.73 eg.go
0. l0 t.86 eg.m
8,00 [,!B e:1.a0
8.00 a.3g a9.00
8,00 e.lo 30.31
& t0 e,08 e&60

7.!10 t.6l a9.70
7.n l. tg ?9,50
7.90 5.0{ el. g0
T.gt & ?0 31. l0

8.00
g. t0
8 . 1 0
er0
?,00
7.80

l,3l 33. l0
l  el 31,00
t. l5 e8.50
e5, 29.?0
3.51 99,00
3.+e e8.70

csp-r

csP-3

.!:r .



TABLE 2:  (cont inued)

0lSTUnBg) Sp0lLS Rftl DfiTR lcsrtinuedl

csH

ESD.I

Llf-l

mn-l

sHp-l

$r-e

SRT-t

3e.30
30.50
31,50
3e.00
30.70
31.70

P9. ID
29,&
36. t0
e6.30
e5,60
n,fr

31,70
3{.30
36.30
33.00
3:t r0
31,70
26.30

ei,g0
e!.a0
30. l0
30.60
+f. a0

ea,90
?8.90
e8.30

n.&
e9. eQ
8.tu
e6.60

7.80 3.7t
7.00 3.86
7.90 3.79
7. B0 3.81
7.70 3.44
7.70 3.51

B. l0 l.3P
8. l0 l . l3
8.00 1.0{
8,00 t ,0 l
8,00 9.53
t,00 3.70

7.60 ?,G0
8. l0 3. ll
LAo e.3!l
8. a0 2.91
t.e0 3.90
g.a0 4.0{
8.Al ?.09

t  00 l . lg
B" t0 t .07
?.e0 1.06
7.90 t,63
8,20 &51

7.50 5.64
7.50 2.n
?,60 a,36

7.00 {.69
?.70 3.59
B. fit l,&,
7.90 e. et

sfiq E.F.t

0,5{ 15,a0
0.36 lg. l0
0,I'l 63.60
0.53 60.a0
0.15 5{.30
0.51 55.70

0.65 60.a0
0.66 33,30
0,95 58.60
0.gB 38.00
0.!m 63.00
0.51 16.00

f.dl f7.t0
{.89 5e.t0
{ .0e $.10
r. *i 33.30
4.88 17, !10
3, t9 1e.00
3. 17 35.30

2,78 l+.90
e,87 5?.50
0,79 17.9n
0.e8 {o00
l. t4 38.50

0,0e 61.{0
l, {g 3&&
l,{3 45.30

7,99 5:1. l0
1.76 3a.{0
L S, 18,30
[.58 30.80

5.80 A:i.00
5.80 93.10
!h50 41.60
5.50 ??.80
5.50 ea,go
5.60 21.70

t.+0 ?3.70
t.00 t9.80
e.90 a3.30
0.70 e3.{,
0,50 ?4.50
0.50 e1.90

150 +5,00
0,90 t6,50
0,80 ag.lto
0.50 ?9.10
0,30 ag,{o
0,70 gg.a0
0.80 18.30

1.00 P0.60
t,80 24. l0
t.30 eg q)
1.00 31.60
e.00 3t. l0

e.l0 e3.90
1,60 et.00
t.+0 gl, l0

?.80 21.90
1.50 e3,a0
0.m e3. {0
0,90 ?7,90

P ll Rllo,

0.50 0,56
0.55 0.6t
0.s3 o.ft
0.5e 0,50
0.65 0.61
0.75 0,53

1 .6 [
l ,59
l ,  ? l
l ,65
1.9(l
l. g5

0,50 0. 16 t,6t
0.18 0. l8 a.og
0,5t 0.ul 1,66
0.36 0. al 1,5!l
0.32 0. lg l . fs
0, ffi 0. 16 l. lg

?,00 0.16 6,09
s.te 0,e:t l.gg
0,61 0.e0 ase
0,59 0. l5 ?.t7
0,76 0.a6 e.00
0.5!l 0.n ais
0.7e 0.29 e.a3

l. Gl 0,5!l e, g4
1,26 0.59 ?.9(l
0.95 0.93 e.3{
0,73 0.69 2.+7
o85 0.73 3.73

0. 19 0.51 a. l l
0.3e 0.s e.ol
0.30 0.gl a.e3

0. t7 0.30
0, l? 0.3s
0 .10  .  0 .n
0.00 0,5t

t.fil
r. ?6
a. {9
t ,?3



TABLE 3: Sot l 'sample resul ts (area-by-area comparisons).

df

REP.T
rF 1.00
llear 7.!10
Std,OeY,r 0.t9

L8-r
5,00
7,98
0, 13

5,00
7.96
0.08

+,00
7.9:i
0.09

e.00
?.s
0.05

4.00
7,90
0. l0

EE SRT,'

1.00 {.00
0.69 ?5.69
0,17 ?-&,

s.00 5.00
t,75 30.58
f.68 +,78

5,00 5.00
0.96 30.50
0,71 e,ce

1.00 {.00
t.a3 31.33
l,e3 a.il

e.00 ?.00
G5l e9.60
0.01 0.10

e.00 2.00
0,30 3e. 15
o,eE 0. 15

MTIVE SIILS

G'F . I

+.00
aB.15
19.3i

*.00 1,00
0. l8 e5.00
0.13 'd.01

5,00 i.00
l.0l e0.t6
0,70 e.05

5,00 5,00
0.!16 e0,34
0,64 et3

f.00 1.00
l. 15 a0.s
o8a 1.00

?.00 
' 

?.00
0.6:t ea, {5
0.13 t.si

9.00 ?.x)
0,55 l7,lE
0.45 e.tri

1.00 {.00
3. 16 0.64
3.03 0.1?

5.00
0. e6
G l 8

?.00
[. &3
0.64

Brer by hea Caroruron3

Crrb. F l{ f,lkr,

{ .00
3,60
l.g3

4. (O
0.:E
0. C,5

rF
lhrn.
Std. Dev. =

tF'e
IF

;er'F
Std.lhv. c

t3-3
'F

lear
Std, Dlv. -

TSp-t
rF

tear
Std. DEY,'

TSp-e
IF

lerrr
Std.Dev,r

s00 3.00
0.57 +7.0+
0. 17 e0.05

5.00 E m
0.{t {6.91
0.05 17.9?

1.00 1.00
0,?l J6.03
o l0 taSa

4.00 a.00
0.50 {+.f5
0.04 &$

400 e.00
0.ll e0.70
0.08 l. !p

3.00
0. ?t
0.80

!.00 s.00
0.17 3. 17
0.19 0,56

5.00 t.m
0.15 3. lE
0.0f 0.69

+.00 {,00
0,?5 3,e?
0, l0  0.s

9,00 9.00
0.3{ 3. ?!t
0.0t 0.29

1.00
0. ri
0,e6

e.00
l ,38
0,Ii

e,00 e.00
0,d9 l. l8
o la 0. tg

o



TABLE 3:  (conEinued)

Dl5ltRED SP0ILS firea by 0rea Cuoarisorrs

*f

sp-t
E e.00
lhrn= 7.00
Std. DeY. r ERR

sp€
rF P.00
tean= 7,80
Std.llev, r 0. l0

SEDR-T
tr e.m
flean= ?, !t0
Std.Dev.= 0. l0

sEm-e
rF 8,00
lear= 7,80
Std.DsY.r 0, l0

SEDB-I
rF 3.00
lerr 7.87
Std,0ev.= 0.05

SED8.?
E e.00
lferrp 7.70
Std.llev,rn O l0

tFp-t
rF 11,00
lbep 7.:18
Sbd.llev, = 0,09

c*l
rF L00
leer 7.90
Std.Dev.r ERn

EC Sf,T.l

e.00 e.00
1,56 e7,00
0.05 1.50

?.00 4,00
4.00 e9.60
0.03 0.40

t,m 2-(t0
e.35 e{,es
l.3e 0. 15

e.00 e.00
a,58 e3.90
1.65 0.30

3.00 3,00
{.3!l e4,07
e.05 0.gg

e,00 ?.00
{.t6 33,70
1.78 6,50

I t .0  11 .00
e.35 l9.ll
0.84 l .6l

4,00 1.00
3, Sa g!t,7g
l.a6 0.e6

ENR D.F.I

a.m e.00
Leo 3?.55
0. rF l.8li

e. m a00
1,59 48.50
0.03 3.f0

400 e00
1.03 {3,00
Enn 0.80

e.(o a,00
0.:E ile.05
0. (6 f.si

3.00 3.00
1,70 3!1,3:l
o7l 6.05

?,00 ?.00
l,(tt 3100
0. 19 la50

11,00 l t .m
l.t8 56.5A
0.{6 logT

f.00 {.m
0.91 56.00
0, ffi 3.6{

Earb,

2,00 P.00
0,{0 e1.30
0.30 0.30

e.00 a.00
0.35 t9.70
0,01i 1.00

4.00 e,00
1.60 ?4,{5
1.30 0,6

e,00 9.00
3.40 a3.90
0,50 .oao

t 00 3.00
l.{7 e{.00
0.50 0. ll

?,00 ?.00
{,50 e6. St
3t0 e,6: i

l l .m 1t ,00
0.78 3{.65
0.13 3.gB

f.00 l .m
{. t8 30.30
0.8 0.56

9 l( RlIr,

4.00 e,00 9.00
4,60 0,6e e,{a
1,35 $.1? 0. t6

?,00
L19
0, l0

e,00
0,85
0.08

f,00 1.00
0.63 0.{?
0.05 0.06

e.(f ?.ffi
0. {3 a50
ERR O.OO

e.00 E m
0,40 e.B+
0. t3 0.59

3.00
t. l{
o36

e.00 9.00 e.00
0.90 0.55 &l l
0 .01 '  0 .0e o6t

3.00 3.00
0.9{ 3.0:}
0.14 0.76

e.00 ?.00 e.00
?.12 l.es {.0+
1,64 0.6a a,0:l

11,00 11.00 l t ,D
0,97 0.99 1.71
0. l8 0.e0 0.?{

+.00
l . 8 l
0 , l0



TABLE 3: (cont inued)

DlSnnED S9OILS nril b firrr Cmrismra lcontinrrd

c5p-3
fF

ieln=
Std. DcY,r

csp-t
'F

ftearr-
Std.llev. t

csp-5
IF

llerr=
Stil lhv. =

LllP-l
iF

ilerrp
$ld.llev. o

pf,R-t

E

kan=
Std.Oev. r

slfP-t
IF

ilern'
$td.lhv.t

5Hp+
rF
tare
Std.llev.s

6.m
7.78
0,0?

dl

8.00
7,90
0. t3

6.00
8,03
0.03

7.00
0. l0
0.el

5.00
7.99
0. t6

3,00
7,53
0,ffi

EC SeT,t

6.00 6.00
z,?0 et.85
l .0 l  1 ,67

6.00 5.00
3.69 31.+3
0. 16 0.55

8,00 6.m
a, tt e8.9:i
0.81 3.f8

7,00 7.00
e,7e 3e.7{
0.61 3.06

5,00 5.00
LS 31.06
0.88 6,96

3.00 3.00
3.66 e6.?0
f.+e ?.70

1.00 1.00
3. 03 a&fi
Ln l .  et

sR c,F,t

6.@ 6.00
0. {a 61,6:i
0.09 5. t0

6.m 6.00
0.58 5+.68
0. l {  6 ,?2

hrh

5. m 6,00
LP? 30.78
0.66 9.05

6.00 6.00
5.6e ee. g:l
0. 13 1,rc

5.00 6.00
l. l? ae,5g
0.&l l .gl

7.00 ?,00
1,34 34. l0
l .? t  9 .3f

s.00 5.00
1,4? ?7.?A
o.f l  { .46

{,00 a,00
1.{g e+. l0
0.89 ?.27

I elhr,

5.00 6.00
0.50 e. 19
0.?l 0.53

6.00 6,00
0.59 1,7?
0.03 0, ta

6.00 6,00
0. t8 1,60
0.0e 0,27

7.00 7.00
0.e7 ?.85
0,09 1.3+

5.00 5,00
0,70 e,86
0.13 0,19

3.00 3.00
0.7? e. la
0.15 0.0!l

1,00
0. {e
0.16

I

L00
0.60
0. t0

6.00
0,5g
0.09

7,00
?. a0
a19

5.m
0. !H
0. 18

+.00
0.13
0.0{

6.00
0, 19
o l ?

6,m 6.00
0.7f {9.81i
0, 13 l l .+{

3.m 3.00 3.00
1.70 &.,07 0.?7
0.4 l .al 0.06

{,00
l.!ili
0.31

4.00
?.gli
0. ll

7,00 7,00
4,l7 $. e3
a.72 6.39

5.00 5.00
l.17 l{ .7?
0.96 '. |e

3.00 3.m
3.61 18.30
3.09 9.?l

{.00 1,00
3.95 s1.65
2.68 le, f9

+ ' . -



TABIE 4: Group conparisons of the soll sarnple areas.

A. Dll

finn-
rF e?.00
ieln= ?,Si
Std.lhY. r 0. la

B.

TOTfl-
tr
f,ern=
Std.lhv.'

EC SRT.I

n.00 e?.00
l,0l a9,86
l. le 3.69

fIATIVE $ILS Totrl Erouo [crorr.isorrs

SfiR C,F,I Uil Carb. P l{ Fllr,

?2,00 3?.m n W ?Z.(Xr 8,6 ea00 E.0A
0.5+ le,lg 0.95 ?1.P5 l, 17 0,39 3" +g
0. 16 19,68 0.7? e8g 1,73 o.al 0.6t

DISnruED SIILS Totrl Gr.ouo Cmrrimnr

sR c.t.l fitdI EC ERT.I

65.00 65.00 55,00
7.79 7,n 48,95
0.!18 l. ffi 5. ga

65.00 65,00 c5"00
l,6a 46. 80 l,:xt
1.55 lt 53 l.8l

Crrb, P

65.00 65.00
46.57 0. !l!l
0. l0 l. 13

l( ilkr,

6&00 5:i.00
0.!!l e, e3
o.il 0.93

c.
tc 0.e3 -5.11
0eg.F.= 8$ m S,00
Si g. Lev. = iL B. ll

. ffitfP HrrPRRlStl{ ryE lt-testr}

0.76 -3.05 -1.l0 +.82, -3.06 0.56
ci.00 85,00 85.00 e5,00 gsOo &L00
f. S. tt tt S. * tt t{ S,,

4.72 5. ga
ffi.00 si,{10

lt lr

t= t vrluei De[.F.- hqrees of Frrednf Si!.Loy,s 9iplficerrr tsd lrr lrdicrtrc l€3 thm,filt
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Appendix 2-n

SCS SOIL SURVEY
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for
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. Hunttnglol 9lnyon
Herch 1980

Errl Icnren, Soll Sclcnttet, SCS
Georgr Cook, Sangr Conrrrrntlonht, SCS
Grry Horoeu, Dlrtrlct ConrcwrctontrS, SCs
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SOIL SURVEY A}TD II.TTERPEETTTTO\S
vEcETAtIO{ SUaVEI

for
CO-OP IIINING CO.

AG thc rrqucrt of tlcndcll Olcnr roprcf Goctng CGOP tltnlng Go. r
rnd thr $rn lrfrrl So11 Conrervatlon Dl,rtrlct, thr Sotl Cenrer-
vrt,fon Servlce pcrformcd I toll rnd vegr3atloo tutrvoy on propoccd
otnc propcrty ln Huntlngton Grnyon. Ttrc furvGy. etta dcrtgncd 3o
couply rlth fhc l{erch f979 Pernrncnt Bcgulrtory Prograo RequtraoenSs
of tbr off tcr of $urfrct lllnlng Rec,lenetl.on rrrd EnforccoenC,
Dep*tncnt of Intcrloro ;

Tlro rury.t covcrr rpproxlnetcty 23 rcrcr on Bcer Creek tn lluntlngton
Crnyon, Enery County, Sectton 25, T165, n?E, SLBI{. Thc rotlr .Ee
shown on th. .tt.chcd nap. Eash eoll ls ldcnttfted stgh I chrcc
lcGtcr rynbol, rtld thf prttern rnd cxtent 3rc rhovn by thc roll
boundery llncr on thc rnap. It ehould br nosrd E,hst thc enttre
rurvcy rrcr hed becn dtrturbod fron pretrloua alnlng .cBtvlClco.
lherefore, thc eoll charectorlsttcr uetc proJeeted fron the surroundtng
rlGsrr All rrGlt hevtng the roDs ryobol are Glaentlelly thc 3ome
kind of sollc, There aay be emall sseai of othcr roilr tncluded
rlthtn thc del lncrt lon rhat ars eltghtly dif fercnt. Tlra rot lg
arc neaad but hrve not bcen correlatcd. l{hen thc overell cognty
turvey 1r caopletcd, rnall arcro nry becorae lnclustonr tn ochcr
nrp untttr. Sooc nuert mry change tleo. Included rt thc cnd of
th: rcport rrc thr engineertng ules end tnterprctetlons of Cha ro1lr.
firc roll horlzonetlon tyurboler procedurer, rtrd nonenclrture rr€
tc doflned tn rhe So11 Survcy ltanual (Ag. ttendbook No. 1E), lletlonrl
Soi I Hendbook of thc Sotl Conaervetlon Servlc,c ' rnd Soi I Taxonony.

SCS rsntc conrcrvrttonlrt, Gcorgc Gook, vlrltcd caeh dercrtbcd
cotl !n Ehe survey .rca Ln Novembar and tecorded present vege3eE,ion
end producttvtty rceordlng to ecologlcrl rtrc enelyrir rnethodg
of thc Soil Conacrvrtlon Servlce. Pretcnt vegetatlon vec reeorded
by pcae.ot.tc elr dry retght. Eetinetor ucr: nrde of rnnuel
productton rnd rrnge condttlon for 3he 1980 groufng fGltotu
TAesc flndtngc rrG lncluded tn thlr tcport rnd the ccological
r i tcr ldenttf tcd on 3hc ro11 tep.cconprnytng the rol l  rcPort.

llort of thc tolb ln thr rurvcy arcl are uacd m rrng,clrnd end
wfldllft hrbttrt cxcGpt rtrarc ntnc dlcturbrnce. heve occutfGdo
On ercar thrt hevt tlntler cllnetc end topogrephh thr ktnd end

rnorsrt of v.Botscton produccd on rengclend erc clorcly reletrd
to thc hlnd of cotl. Effccrtye nlnsgrncnt tr brrad on thc rclltton-

rhlp brtracn rotlr rnd vcgctrtton rnd rttcr.

- 1 -

4 - _ = : \



o

In thlr turvey rret the roltc rre g,soupcd lnto rcologlcrl r1tst.
An ecological elte tg tn lres or rrrrs of rengelend or uoodlend
unl'form cnough tn cltnute, roilr, drelnrge, ciporur"" end topogrrghy
c,hrE it rupporta r dcf inltc plrnt cotarunity rhr3 vf U producc r
rpcetftc rrnount of ve8,ct.tl,on. ftrc klnd oi vcgerrtlon lr ganertlly
thc combinatlon of plentr that grcr on thc rlta beforc thc rrngc
or voodland rrac effectcd by grezlng, eultly.tlon or otherrlrc
alrercd rnd lc crllcd Bhc potcnBtel v.gGtatlon. Norrnally the
potcntlrl ves,Gtrtlon lr Bhc aort productlvc corrblnrtton of a13gc
or uoodlend plancr thet r rltc cen 3upport- potenttel plent
conmrnltlu for thc Eear_Creck Canyon lrc. obtelncd fron cltpplng
drtr, 1r not yet avelleblc froo thr Burcru of Lend HrnegenGhtr
Ar cllnretc lr e neJor fretor tn dctcrrntnlng thc potrntlil plent
conurunlty dlf f crent cltrnettc reglme hrvc bicn drltncd ro f rcf lltetc
the grouplng of rollr tnto ccologr,crl rttcr rnd thr nentng of
etter. In thlr surYty rret thcre raG tro cllratlc rcglnc- urGde
These trc dcflnad gencrrlly rr follourl

UptiEd Cltnqttc R.ggtnc - thc evGrrte rnmrl 'prectptGrtton tr Lz
to 16 {nches. Approxtnatcly 35 to 40 pcrc"ni. c*ir durlng thc
-unner nonthc. The grortng perlod ururlly bcgtnr tbout Aprfl I
end lrete untt l  Chc f lrat of Novcmbcr untl l . i teture lc deplctcd
or thc plantr mrtureo The freeze-freg eaa3on tr 100 to 130 dtyr,
rnd the mean ennurl Eenperrturc te 4l- to tOo F.

!{ountaln Cltmqtlc 4gFitqe - The averegc ennurl prcctpl,tatlon ta 16--
to Zo lnches. Approxlrnately 35 perc ent codtrr durlng thc fugrr1,
nonBhl. The growlng cescon beglnr tn the letcr p"r- of Aprtl end
Iaets untl l  thc nlddle of Octobcr or untl l  notgture g Aepfctcd
or the plante rnlturc. firc freezc-free ccaoon tr 80 Go 11i) drya
rnd the nean rnnurl t€mpersturo Le 44" Bo h7o .g.

Rangc mrnagemant requLres r ttnowledgr of thc ktnds of toll rnd of
the potenti al nrtural planc corrurruntty. It rlro requtrce an eval-
uatton of the Prescnt rtng,e condttton. Range cond{tlon 1r detcrmtned
by compartng thc preeent plant conrountty uttfi thc potcnttel n8tural
Plsnt cornrunLty on a partlcular rang,G rlBe. The more eloeely
tha extelBnB coonuntty reeenblce thc potcnttsl couunrrnl.ty, thi better
the rangc condltton. Renge condiEion 1r an ecologlcrl  tettng only.
Ic doca not havc a rpectftc neenln3 that pcrtrlnr Bo the preient,
plant eoramuntty ln r given uG€o

The objectlve tn rang,e nanag,emenc tr to control g,rrzfng to thet thc
plantr growlng, o8l e sltc tre aborrt, thc renc tn kind rnJ errcunt rr
the potentlrl neturel plant eornunLty for thet rttr.

Such nenegencnt gcnorrlly rceultr ln the opttrnun productlon of
vcgetatlon, conErrvrtlon of mter, rnd control of eroaton. Sonetlntr,
howeverr e r.ngc condltton eomeshat bclor thc potentlal mccts
grazing necda, ptovtdes wildl i fc hebttat ' ,  rnd protoccs rol l  rnd
ut ter  reEourcee.

l lore det,al led tnformerton 1e evrt lablc tn thc Prlce Fleld Offtcc of
Eha Sotl  ConeervrEton Servl,ce. _ Z r
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o

sotL LEGEND

Soil ltapptns Ual,t liane

Dsttno bouidery ftnc randy lorrat
5 to 20 percent alopcr

Dstlno very stony flnr tandy loem,
55 to 70 pereent tlopcr

Sol.l Svnbol-

DEE

Dlc

DESCEIPTION OF NtE SOILS

DZE Detlno..boulderv f tnr gndv.-logn, 5 to 29 perc.cllt..rJop.al,.

Tt r t r .Dat lno sol l  le  very deop gnd wel l  dra lned.  I t  occurr  on
rooderately steep al luvial fans and tonc cloping f lood pletne et
e lever ton r  o f  7 ,100  to  7 r140  fee t  (2 , t65  to  2 tL77  nc rc rg ) r
Ttr le sol l  iormed in al luvluin and col luvium derlved malnly from
randet,one and ehtle. fnc r.verage annuel pEeclpttat lon [r 14 to
16 lncheg (36 Eo 41 centimeterc). Mean annual alr tcmperaturG
lo 42 to 45 degreee F,  (5 to  7 degreec C,) ,  nren annual  eol l
tenperature 1g h4 to 47 degrcea F.  (g to  I  degreer  C.) ,  rnd thc
lverrg,c freeee-free Eeaoon [e about 80 Bo 110 dayr.

Sloper rrG 5 to 20 percent end nostly :rrt fectng. Th.y lrc
shorg end concrve-co[v€xr

Vegetetl ,on ir  domlnrntly pinyon, Uteh Juntper, celtne wtldrye,
rqutrrelrat l ,  btg regebrueb, Dougler-f trr end Rocky l , loun3sln
Junlper.

Included ln mapplng ere smsll  areaa of r slnl ler eotl  exccpt
rylth 20 percent gravel end cobblee ln thc curfaer lryer.

In I  typlcat proft lc the surface layer lr  brounl bouldary f lne
eandy loam and cobbly loem about f0 tncher (25 centirrrcters) chlck.
Tlrc eubeoll le ltght brown vcry stony loan about 28 tnchee
(Zf centimetero) thrck. Thc eubctratum la l tght rcddlsh brown
cobbly f lne eandy loan to 8 depth of 60 lncher (1.5 mcteri) or
ElOlGo

Perneabtl t ty le i lodarate. Avatlsbl.  wtt€r capaclty le 6 tnchee
(fS centinetera) to a depch of 60 lncher (1.5 meterr).  Organtc
nrBtar content ln the aurfacc layer tr 4 pcrcent. Effcct lvc
rootlng depth 1r rbotrt  $ Lnehea (1.5 nctcrr).  Surfece nmoff lr
rnerltum rnd €rorton hezard Ie rroderrto under potcntlrl nrG,tve
vegetacton and htgh i f vagetatton Lr rermved end thc gol.l Lr
Ie f t  bare.  Erodtbt l t ty  te  low.  Thlc  ro l l  le  ueed for  r rngc,
wl ld l l . f  c  habl ta t ,  end n lntng opcrec iont .
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Texonontc cleretf leatlon le loaay-rkeleral,  mtxed Typic Heploboral ls.

A typtsrl pedon of Dettno bouldery f i,ne sanriy loam, 5 to 20 perccnt
uri daccrtbed on the cut about 200 fect eelg end 1100 fost, south
of 3hr NU corner of Secrion ?5, T165, RtE.

Al l  - -  0  to  2 lnches (0 to  5 cenr , loetcrr )  broun ( l0 IB 5/3)
bouldery flnc rrndy loan, dark brown (fOn 313) rhen notrt;
noderrte f tne grenuler crructurci loore, very frtable, el lglrr ly
rtlcky, nonplactlc; cosrnon v€ry f lne to mediun, few cosrtc rootti
l0 pcrccnt bouldmr , lO percont stones , 5 perc ent cobblcl, l0
perccnc, gravel; t l ighrly celc.EGourl nodcreGtly elkel lnc (8.0)3

ebrupc sloooth boundery.

Al2 -- 2 so f0 lnchcc (5 ro 25 centlneterr);  brown (fOtn 5/3)
cobbly loan, derk brown (fOyn 3/3) when nolet; raoderate nedlun
granuler rEructure; coitr fr leble, cl tghtly et lcky' eltghtly
plettlc I . ccritnon ycry. f,tnr to ncdlun, f es coarse rooto ; 10 percent
cobbts end f0 pcrccnt grevel; noderately cglcercou.i nodcraCely
rlkrltnc (ph 8.2) i clcar mooth boundory.

B2 -- f0 to 3E lnchco (25 to 96 cenctmetcrr) I ttght brorwn
7.5YR 6/t+) very 3tony loan, broun (7.5XR 414, when notst i  rcak
nedtun rubangular blocky tErucEur€i al ightly hard, fr iable,
cttghtly ct, icky, ! l ight ly plast ic; coruro$ YerJr f tna ro nedlun
rootr i  I  pGaGGnG boulders, 30 pereent scons, I0 pereent cobblrr,
ZO pcrccnG gravel; modererely calcareous; rtrongly glkel lne
(ph 8.5); ebrupt, eevy boundery.

Gl -- 38 Eo 50 tnchea (96 to 152 centl$eters) t fght reddleh
brorrr (fxf, 6lt+) cobbly f tnt randy loan, reddirh bror*n ( 5yn |lt ,
stren mlct; maorlva; roft '  very frteblc, l l lghcly attckyr ooa-
pleetlc; feu very f lne end f lne roors; 10 Percent cobblec, 5
percenE, grevel; l trongty celcareousi rtrongly r lkel lne (ph 8.6).

- 5 -
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DIG D.attno - RocE outc:op eonrrlex, 53-to,_70 ncrc_gt elorcs.

Tlrta rnep unlt le on veay ftecp canyon eldeslopcrr Stoper trc
ehort end conceve-convcx, Elcvatlon k 71140 to 71600 feet
(2 1177 to 2,318 netere ). Thc 8vcr.g,c rnnuel preetpL trtton la 14
to 16 tncher ( 36 to 4l Gerrtkrctsrr ) . ItrEan rnnuel rlr temparrtura
1r 42 to 44 degreee f.  (6 go 7 dcgrcu C. ) rnd thc rvcrege froct-
frcrrr - . .oon tr 80 co 110 degreGcr

thlr unlt te 75 percent Dattno very rtooy ftne re,ndy loan, 55
to 70 pGrcGnE alopes ln elnglc rnd conclvr rrcra end f5 percent
rock ougcrop on rldg,er.

lnsluded tn thte unlt [r aboui l0 pcrcent of l rhrllov rotl thac
te about 6 to 15 tnchcr tn dcpth, mroclrtcd rtth thr Rock sttcroF.

Ihe Dattno eoil ta vaqt decp and trelt dratned. Thte coll forrned
tn eol luvtgm darlved mainly from randstone and shelr.  Sloper rrG
55 to 70 pcrecnt end cast feclng. Thcy rrG rhorr rnd corrclvG-Gonvrro
Vegetatlon ic dornlnanrly pinyon, Utah Junlper, Roclry l{ounteln
Junlper, rallnr vtldrycr Douglar-ftrr curlleaf nountelnrnahogeny.

In I  typtcal proft lc thc surface layer ts brown or ycl loulsh
brotrnr very stony f lne aandy loan about 16 tnclrec (Af c,entinetcrr)
thlck. Thc cubaotl lr very pale broun, very ctony randy elay
Ioen ebout 20 inclree (5f eentl.meterr) thict<. The eubltratun
le very pelc brourr, very etony sl l ty elay lorm to r dcprh of oorc
than 60 inches ( fSZ ccnt lmeterc) .

?erneabll l .ry lr  npderrte to 36 incher (gf cGntlnetere) and
rnoderately elou bolow 36 Lneher. Aval leble u.ter crprctty le 6.5 tnchcs
(f 6 centlr i leterr) to a depth of 60 tncht: (1.5 racterl) .  Organic
ma3ter eontent tn thr eurfecc layer tr ebout 4 percenc. Effect lve
roorlng depch la about 60 tnchce (1.5 neterc). Surfece runoff
la rapLd rnd eroston hazard le high under potcnttel nettve
vcgetation and very high if vegetatlon to renpved and the aoil
[e  le f t  bare.  Erodtb l lL ty  le  lor .  Thie rot l  t r  uaed for  r rngs,
wildlt fe habic,sBr end mtnlng opcratton.

Taxonontc ciaesLflcai lon le loany-ckeletalr otxed Typlc l leploboral le.

A typical pedon of Datlno very ttony f lne randy loarn, 55 to 70
perccnt elopec wac doscrtbcd on thr bank about I50 feet north
of rhe old nrlne portal ebout 300 feet north rnd 300 fect caet of
thc Sl{ corner of Sectlon 24, ft6S r R7E.

AIl -- 0 ro 3 lnchcr (0 to 8 ccnthctarr); bto'wn (tOvn, 5lr,
ycry rtony f lne eendy loem, drrk brown (fOXn 313, wtren nole t;
moderate f lne granuler srructurc; eoft,  vory fr labier hon6ttchyf
nonplaattc; many very f lne, fcw nredlum end cogrse aoots i  modarately
calcereoua; rnoderately alkal inc (ph 8.4); ebrupt rmooth boundary.
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A12 -- 3 to 16 tnchoc (8 to 41 cGntlinctcre ); ycllowtrh brorrn
(fOfn 514, rtony f lne sandy loan, derk brorrrr (IOYR 313) shen motrs; '

veak ncdturn grrrruler tGtucture; roft, frl,ablcr nonrtlcky, lro$-
plgtlci trany ycry flnc and ftne, few nedlusr tnd coatce rootsi
i p.r""nt Uoitderl, l0 percent stoncs, t0 Percent cobblcr, l0
pGtc.nt, grevcl; nodoratcly celerreouli roderetcly rlksllnr
(ph 8.4) 3 clerr onooth bounderY.

BZ -- 16 to 36 lnchcr (Af to 9l ccntlnotcrr) vsry prle brout
(fOn ?tt, vcry rtony cendy cley lorn, prlc brorn (tOVn 6/3)

shen mol,st; u.lk nodtnro rubrn3ular bloctty stnrcture; ellg,htly

lrerd, firn, rltghtly etlclry, plactie; corlnrtron very ftne rnd ftnc rootr;

nany ftne poros; 2 percenE boulderer f5 plrccnt l toncsr 15
pcrc ent .oLbl"r , 10 parcenr grevel ; modentcly crlc 3reoul ; ltrongly

elhelfne (ph 8.6); ebrupt ravy boundery.

Cl .r- 36 Eo 60 lncher (91 to 152 centlmeEerr) very pele

brown (fOff El4, otony sltry clay loen, l lghc yel loulsh brotn
(tOyn 6l$ wtrsn notrf; noderate nedlun end coarac eubangulrr
blocky .tructuacl hard, f i rm, rt lcky plaetlc; few vcry f lnc and

finr roottr conmon ftnc pores; 2 pcrcent bouldera, 10 Perc3nt
rtonGt, 10 perccnt cobbles, 5 percent gravel i  st longly celcsrcousi

r t rongly  e l t ta l inc (ph 8.9)-

-7
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DESCEISIIA\ OF PTESETff VEGEIhTIOI{

lfpland Ston,v.-?oan (Ptllyon-Junlper ) Ecolofitc,at Sltg

fuo lnvcntorlct of the Uptrnd ttony lorn (P-J) ccologlcel rttrr
tn the Beir Crnyon trea recorded thr follentng vGgetatton .3
I parcenttgc of etr dry velght;

1) Ptr l, $l.lt, Src. 14, ti6s, B?E. Thtr rlta
the DIG rotl.

2) Ftr 2, Nttt, sec. 25. T165, &tE. rhtr rtrr
thc D2E soll.

Perccnt

rcletct to

relrtra to

Grasa aq*, 0Ea.ti:l.f kc Pl.rlr e

Indtan r icegraea
Sallna wlldrye
Squlrreltei l
Sedge
Needlcendthraed
lluttongrair

Forb_E

Buckwheat
llusgerd
Ar te r
Othcr
Crytanche
St lckrecd

Trcea and Shrube

Rubbcr rabbltbrurh
l{hlt; ftr
Dougler ftr
Plnyon plne
Junlpcr
Rocky Hounteln Juntpcr
Curl 1 eef nountrlnnehotrnt
Btg eagcbruch 

'

Eldrrbcrry

tocrl ennuel Productlon (crttoetcd
tn pounde/acrs)

Ecologlcel ret lng
- 8 -

Pi,r i Ptr 2

5
l0
r0
2
2
I

5
25

T

z
2
2
2
2

I
I
I
2

5

5
25
10
5

5
5

5
5

30
l0
IO
5

900

Good

r500

Good



-
v

t

Notee : Inventorl cs were cornplctcd ln N-ovcnber, 1980, maklng
forb tdent t f leet lon very dt f f tcu l t .  f i re  v lc ln t ty  of
Ptt 2 appeared to hrvc been burncd ln cerly 1900rs.
These r i , tes were [n .  translt lon zone betwecn uplend gnd

mountain cllmatcs.

e

- 9 -



I t a . t .  t i l 0

DES'::[1I F"I I rJN r:ii: 'iHE 
Sil:i Lg

DZE De! . t  i t g ,_ :_€ !egErcg t ! - , - - .N  i - r re l l f _h tg , , Je ry_J - re r i rEe-3_ tg_*g
F!g- r: E F_g1!-.:- l-tf: e s.:-

T h e s e  s , r i l s  e r e  v e r y  d e e p  t f t d  w e l l  , j r A i n e d ,  T h e y , : r c C u r  i r r
a I l u v i a I  v a I l e y s  i l , F l J  r t , f i  g , : r r r r e  r n r l , J e t - a t e 1 , , , . ,  s | * 6 , i f i g  t r i e  i f  r l r p r l r c r
a t  e f  e v a t i ' : ' r i s  i , f  7 r ( - t t l ( j  t , l  7 r i : . t c r  f e e t - .  T f r € 5 8  5 r : r  i l s  f , r r - r n e , J  i r r
a l l u v i u r n  E f l , J  l : ' : ' l l t t v i u r n  ' l e t ' i v e , J  t n a . i n l " y  f r - , : , t n  , g E n r i s t , : , r r . r
I  i l n e s t r t r r r p  c l , f t , : l  s l i ; r 1 8 .  T f r e  a . v e r a i q e  a . r r r r r . l a ,  I  F , F e c  i p  i . t e t  i , : , r ,  i s  L 4
t , : ,  1 c .  i r r c h e s .  l r ' ! e a r r  i i r r r r u a l  F , r r i f  . ! g r n F , e r - a t r : r e  

i s  4 4 .  r j r ,  4 T
d e g t ' e e s  F ' =  .  ,  i t n d  t f r e '  a v F r a g e  f  r e e : e -  (  r ' e r -  s € . f r $ , t , f r  i  s  a , b t , t r t  : : t r )
t 1 1  l l t j  , j a y E .

S f  ' : , F P g  i t t - P  F  t , l ,  ; l : { j  F , E r - C p r r t ,  a r r , J  t s } - e . E h , : , f . - t  E l r f l  C T t T F T C E V F  t r j r
C {r l-rVF } l  ,

5sr-L-$yn h.=.n-l-

DEE

F.DR

TR

V e g e t a t i r ' r r  i s  r J ( , r n i r r a n t l y  [ r
w i  l , J r y E t  s , l u i r r e l t a i  l ,  h i g
M r - , u r r t a  i r r  . i u r r  i p e r - .

A f  s o  f  n c f  u d e d  i r r  r n a F . F , i r r g  a r e
e r : c e p t  w i t l ' r  f - t 1  F ' e ' r c e r r t  g r a v e f
I  a y e r ' .

SL-r I L- L-Efirilil_:

ljg rL-ilit!, E t r s - U! l- ! -[ie rne

D a t  i r r , : , - t S l i e e F c  a r r " . 1 . . 1  i  r r e  h t  i
f r f ,L t  lde t -y  I ' j ' ? , t f lS ,  5  " , :L t  ; : ( l
F ,p r ' f iF ! - r t  5  f  r t r f , rps

F: ' t ,dr : r . .L,  at  i  r r rx- f t r : r f  l : l  t , t t t  c r . , ;p,
E ,rr rn l'-r I e l: , 4l) t' ,:, 7rl
E r € t ' C B t r ' b  g  l 6 r p r g E

T r a v e s s i  I  I a  F j , r c l : , t u ' h
C t ' f r [ r  S ' b l " , i . , C h  C , : , t n F r  I  e ; . i

i  ny*r t ,  Utat r  . . j iur r  j  F ,pr-  r  sa t
E  a g e h r u s l ' r ,  D , r u g  I  a s - f  i  r  ,

T h i s  t f t E f . r  u i ' r i t  i r ,  a h ' r r r t  $ E  i ' e r r : e r ' t  D a t i n a  t r r : r u i , J e r . l /
B f r i , t t t :  ; , : { i  F , E r . C , ? t r t  i j l i f ' e , f - , C i t l t  l r r ; r I l , J e r - . y  i , ] , I r i . r t ,  , l : l - r e r + *  . : * i
f i e  g l t ' F , e E  ? r t - r r : l  , : i 1 1  t i i e  r n r ; . t - e  s t a h l e l  a t - e a s . r l r f  . t t r e  i . a l
4 r r d  a l r , : r t t  1 F  F , e r - c e n t  i r l i i i n t t i  ! , , ; , 1 q I , J C . i . y  f  r . r 4 1 6  r _ . , r 1  l ; l . i e
i a r i i : : s  q r ! ' l  f r F t f -  ! : - . b t - e a n r  t : h - r t r r r r e  |  5 ,  A  |  : - , : ,  i n c  l u t , J p . J  i r r
f n a , [ r [ r i r l g  t . t r r i b  : t r p  * L r , : , r . r t  1 r _ i  p e r - t : e , l r t  , . : r , L , L r F r  r i n i i : : .  a r i l J
i r r c  l u , J  i l r g  t : t r F  t i i t r v c l i  s r , i  I  r  r - u L r L ,  l s , t a n , J ,  E c , r n e  a , r - e a g
b e , J t ' r : ' c l : r r  B r r d  a t - e a B  * ' F  r n a r r  l n a , r e  f  i l l  r r r r -  c J i s t u l - t , p , J

l + a r n ,
f  - ;  at '-1 , . . ,r l

l e . v  f ' l ' : , B t ' ,

H . t l ' p a r o

t h  i s
I  arn j  er -  e  ag
8 f

a r e a s .

i r r a
irFl'J Fio C l<y

s r n a l l  a r e i l s  ( , f  s i r n i f  a r  s r - , l l s
a r r d  6 , ; , ! 1 ,  f  4 r g  i  n  t h e  s u r f  a c e

I n  a  t y g , i c a  I  F , r - r , f  i  l e  ' r f  D a t  i r r , :  t , , : , u  l , J e r y  l c , a r n T  t h a  s u r - f  a c e
l a y e r  i s  b r c , w r r T  l i r r : r u f  , J e r y  l c r a r f l  a t , , r L t t  4  i n c h e s  t h i c k .  T h e
U p , p € t ' 9 U t , 5 ' i i l  i s  l i g t r t  h , r - , t r r e J r ,  C a t , t , f  y  l r - t i l r J l  a L , , r u t  T  i r r c h e s
t h  i C l ; ,  T f r e  l r ; r t , , r s r i -  S t t l r S r r  i  I  i  S  F , i n l , :  v p r y  l l - a v e  I  l y  S a r r , J y  l n a m



E F r r J  v e r y  g r a v e l f y  l , l B r t t  { : n  F / i  i n c h e . r .  T h e  s u t r F t r - a t r . t t r r  i s
t ' e d , J  i S h  / F  I  l , t r W ,  i l f - r r J  I  i g i i t  V F  I  l , t \ ^ J  I  i : , h  L , f - , : , w 1  l J f - i 1 1 . / F  I  l V  ! r r a r h  t F r , . J
v e r y  ! r ' a . r e f  f  ' 7  i a n , J y  l r t , i t l f l  t , :  e  d * g , { ; f 1  t , f  t l t i J  i r r c l - r e r  u ? -  r f t , : t } - e .

i n  a  t y p i r : a f  f r e r J r l r q  , : , F  S h e p f r r ; a ; ,  [ r r ; r r - 1  l , J e r - y  l , ] , i . r r t ,  t h e  g r l r " f a c e

l a y e t '  i s  g r a y i s . l r  h , r ' , : , W t " r  t , a u f  , J e t . : l  l r t , F . r I 1  n l . r , ; , q t  .  i n C t . r r : 9  t f r i C l , :  .
T l r e  ; L r h s , r  i  I  i  s  F ' i l  t e  L i r - , t w r n  l , t , E l r l  a b r , i L l t  t  I  i r r c l . r e E  l : f i  i c t , : .  T h e
s u b s t r - a t u r n  i s  t i g h t  y e l l , : r w i s l t  E r t ' r . r w h  g r a v e l l y  r f t , J  v 6 r y  r r , t , t ,  l y
l r l d . f n  t ' t  a l . t  i r r C l r e S .

I r r  a  t y p '  i c a  I  F , p d r , n  , J f  h l i r r e t t  i  l r , r t J  l , J e r y  l r _ , a r n ,  t f r e  s r : r  j  I  h a s  *
v e t ' y  t J r  i r r  s L t r ' f  a c a  l a y e r  f r , b , t u t  I  i r r c h  i l - r  i r : [ , :  r : r r -  t f r  i s  s , ] ,  i  I  r n a v
l a C l r  B r r y  t c r , F , E , t , i  I  ,  : f  F , r - F E E f ' r t  t h n  S u r f , s C e  l a y e r -  . i ; y p ,  i I a  I  i y r  i  S
F , l  l e  t , t ' O t * r l r  k r , l , U l ' J e r ' : /  l r t r E . f f l -  l - h e  g u l r s t r a t u r n  i  g .  g . f  r  a t  i  i r  i e , J
t r r l u l t t e r y  s 0 . r r d y  l r l t . f l l  7  l r r a f n y  s a n d  r r r  l r r E t n  t , : ,  4 r l  i n c h e s .

F e r r o e a L ' i  I  i  h y  , : , f  t l - r e t E a  g , r  i  l s  i ' l  r n , l ' J F r a . t e ,  F . v i t  i  l a t - ,  l l l  r . J a t e r -
c i l ' i l t i i c  i  t : y  i  r ;  S  t , r  f :  i  u r r i : :  l i e$ .  b t ,  a  , fep , th  , : i f  , . : , t j  i i - i ( .  i . r c , r j .  , * , r -gE. r r  i c
r n a t b e r  c D r r t e r r t  i r r  t h e  s r : r f ; r c e  l i i . v e r -  r l , f  t h e  I a t i r r , :  a . n , J
5 h r : e ; ' c a n E  s ' : i l ;  a f ' e  a t , r : , u t : : i  t , t r . i i  F , p l - c F F r t .  E f f e c , l : i v e  r - , i c , t i f r 3
' J e p ' 1 1 - ,  i g  i t l l " l u b  { : i J  i r i c l t e = .  $ u r f ; r . c e  r " ' , l f r r t r f ' f  i =  r n e , J i u r o  a n , J
5 r f - r ; r $  i ; r t - r  l t a i a r ' , - J  i s  r n ' J d e r a t e  u f  r , : J n r -  ; : , , ; ,  t : e r i t  i a  I  r . r a b  i v e  r * . i r , - i l F t a t  i , : r r
1 1 1 , J  l - r  i g h i  i ' F  v e : j e t a t  i r r r r  i s  r - e r n r r r ! f l r J  ; . L t 1 r J  t l r e  E , r  i  I  i $  l p f  t  t r a f - € .
T l - r e  ! f i n * t t  j  r ' r i l s  i l l ' e  : - u l , - i e c t  t *  . F l r , r : , , J  j r r S  , J u r i n f l  h e a v y  r a i F r
' : r r -  : ; f r r i r w r n €  l ' b  e v p r i ' b E .  T l i e  l . g  s , : r  i  I  =  a r - p  r t s e d  . F , t , t -  r . i r , g * .
' ;  i  !  d  I  i  l : ' l  l - r i t b  i  t a t  I  i l f r , I  r n  i  r r  i  r , g , : , F . p r - a t  i  r t r r r g  .

T a ; ' l * r r r r n i c  c l a s s i f  i c a t i n n , t , { r  D a t i n , r  i s  l , l a m y  S [ , ] e l a b a l r  f n a ] i e , J' [ y t , '  
c  f { a l '  | , r  l r r ] r f - i , t  I  I  ; ,

, ' \  t y p , i c a l  F , E d t r r  , : f  D a t i r r c ,  t , r t , L t l , J o r . y  l * a r n ,  F  t r ,  f r l  F , p r - c € F r t
5  f  r l r p E s . r  , J e S C t ' i t r r r r J  . : , n  a  : t t t  a b r r U t  t : i i : t ( J  F t l e t  e a s t  a r , J  1 . r : ! i ) t J  f  e e t
5 i ' U t f r  * f  ' L l r e i  r r r t r t ' t h t , r € f * ' i  C r t , r ' . t r € !  S f  $ F C t i , : r f t  I F  T l C , * E . R Z E .

A I  i . i  t , l r  5  
. i  

r r C J r e s p  t , F r t , r * , F r  ( 1 C I Y R  f r / : T  L , , r u f  , J E l - r r ,  l , l a r n r  V F t \ r ,
d a r l l  g r e r ) / i s l i  t , r ' B u f f r  ( 1 { j Y R : l j , r 3 }  w r . r e t . i  r n 6 i s t ;  w E i r ; i  } . i r r  E  B } - a r r u l a r -s t r u c  t u l ' ' e  ;  s , r . F t  r , r l t ' \ ,  . - . - r  i  a h ,  I  e  n  s  I  i  g h t  I  y  s t  i  c l , : y r  s  I  i  g t - , t  t . " -
F l l - s t i c ;  t i r B r - r }  * , r E t ' y  f  i r r e ,  c r ' r r i r n r : r r r  f  i n e r  r f l p , J i u t n  E l r - r , l  f e w  c r r r d r . ! p
t ' , : ' , : , - l : j ;  i l  l . . r B r " r t p l " l ' [  l r , ; , g l ' j f - ' f - t ; r  : l i : t  p e t " C e r r t  t r r r L , t , i e r ;  . C . f i , J  i i : ,  F r E t - C € t r i :g r a v e  I  I  r n  i  l d  l y  a r  l l , . i r  i  i r r e l  i [ , H  T ' . , i )  ;  a h , r - u F r t  w a v y  h , r r u n , J e r - y .

B l {  1 5  t n  1 1  i n c l ' r e r ;  l i g l ' r t r  b r r , w r i  ( 7 , . T Y R  & / 4 )  v e r y  c * b b l y
S a r r r j y  l * , a r n i  b r r : , ! + , n  ( 7 . l l Y F t  n / 4 )  w i r p r r  r n n i s t i  r . J e e l : j  f  i r r e
g u b a r r g [ l a r  l - r l r 3 { : i : : y  s b r - u c t u r - e g  F c , f t  r  v e r v  f r i a b l e ,  s l i g h t l y
s t i c l l y ,  s t i g h t l y  F ,  l a g t i c i  c n r f l m , t r n  v e r y  f  i r r e T  f  i r r e ,  r r r e r j i u r n  a r r , j
f e w  C ' : , a r s E  f - f i . l t g ;  1  F U r ' C € i - r t  t t ! : , n F s ,  1 1 3  F , e l . r e n t  s , ; r ! r l r l e s ,  : r { r
i ' F l ' c e : - , t  S r a l ' e  I  ;  : ;  I  i g h t  l y  c a  l c a r e ' : , u s i  r n c , d e r a t e  l y  a  J l t a l  i n e  ( F , H
B ,  { J  )  i  C  I  e a r  u e . , , y  [ r , ] u t . r , J a r - y .

E l l : , 3 :  3 4  t c ,  5 t 1  i r r c h e s ;  F , i r r l , :  t 7 . f y f t  ? / 4 )  v e r - y  g l . a v e f  l y ,  l , . , i r r 1 i
r e ' J , J i s t r  y e f  l r r w  ( 7 . S Y l t  $ / d )  r n , : , i s t :  r n a r , g i v n :  s l i g h { : l y  l i a r - , J  }f  r  i a b  l e 7  s  I  i g h i ;  l y  s t  i c l l y ,  s  I  i g h t  t y  F ,  l a s t  i c  i  c r , f l r r l r i , r r  v e r . y
f  i n e 7  f  i r r e ,  . F e w  r n c r d i u r n  H . t r r J  f , 3 a ? - E e  r , r , 3 1 g . ;  I  t e l - C € f r t  s t q r r r p s r
1 E  F , e t - c e n t  f , , t , ! , 1 ' l e s  i l F r d  F r B r - c € F r t  g r a v e l i  V i r r t e n t l y



E a  l c  ? . t - E { r U E  i  r r ' t ' - 1 ' j [ , r i : t e  l v  a  t l l l , ,  t  i r i *  i  p t " {  ; l :  . 4  i  i  e L r r - t t [ , . 1  i t n r ] r , . r  t F r
h r l r - r f t d a l - . , , , .

c :  t  5 / i  t ' :  i ' ' +  i r r c t ' r B E i  l i g h t  y e r t { , w i s f i  t r r - r , b , n  ( l ( J y R  r i l 4 }
l r i l . v e  I  l ' ;  l , l r & t t t ;  t , t - r i r t r f r  (  7 . F  Y f t  l j . ' / . { . )  I n , l  i  S t ;  r n a E s  i v e ;  s  I  r  g l " r t  l y
f - r a t ' ' J ,  f t - i ; r t ' l e r  s l i S i r t ' t v  s t i c l . : y ,  r l i g l i ' h l y  F , ! i r g t i c ;  c i r r l l r r i { , f - r
v e r Y  f  i r r e ,  F i n e  i i [ f r r J  f e w  r n e , l i u r n  r . , i r , - - r f , s . ,  :  p p r - f f : t r t  r r : r L r h l e . t ,  I r ]
p E r E € r r t  S r a v e l ;  r o , : , , J e r a t e l y  c a , c a r - e i i u s i  r n c r r J g r e t e  t y  : r l [ , ] B ,  l  i r r e( F ' H  l J . 4 ) ;  r l e a r -  u a v y  t ,  , l u r i l J a r . y .

c : .  i ' 4  t r - '  E r c r  i r r c h e s ;  r e d , J i s ; r - r  ) r € l ! r , w  ( T . F y F i  T / $ )  v e r - . , ,
S r a v e l l v  S A r r J i '  f  r t r B t J t ,  E t 1 ' r t l " f 3  h r - , r w n  ( 7 . F y F i  r . i / t ! , )  r o r r i s t ;  e i r r i l l e
g r a i t ' e d i  f  r 3 6 r g g ,  i r r l , r i S t i c l l y ,  r r r : r r f F l a a t i c ;  f ' e , . r  \ . e r y  f  i r , e  ; - , - r r ; r d B i
I  F e r - c P F r ' b  s t , : r r r p € r  5  F , e r C F f r ' h  r : , : i l : , l . i l e : ,  i i , : r  F , 6 r - c e n t  p r . a v e t y
r [ , ] ' J e r a t e l y  c a f  r s r a ' l u s ;  r n ' t d F r a t e f  v  a l [ , ; a J i n e  ( p , f l  , . ; ; . q 1 .

l - a x ' r r r : ] l 0 i c  r : l a . s g i f  i c a t i , l n  r : ' f  S h i : r r ? f . r f R r r  i g  r . - i r r F - i r t r i l r n y ,  l t r  i : l e r . i
( C a  l  c a r - e i ' u s  )  ,  . l  r "  i g  i , : l  T , v p ,  1 g ;  L - l s t , _ , r - t l - r s r r . { ; s , .

A  t y ' p i c a l  p F , J r l , t - r  t , f  S l . r e E F . c a r r  [ r a u l , J e r - ; ;  l r , a l n .  F  . b , : ,  f i r ] r  F r , t t - c o f r t
5 l * g ' p 5 ,  ' J e s c r  i t , e , J  x f r r ; r 1 1 f  T { l { l  f  e e f -  e a r t  L  I I ; r l  f  n e . b  s , j , u t l r  i , f  t h e
f r , l : t ' t [ ' ; * S ' b  f . r . , r - 1 f ] t ' . ' ' l  F '  S e C . b  i , : r 1  g F  T l C , ; , F i ' i E .

A .  t : i  t c - ,  F  i r r c h e s . ;  l t r a v  i  s h  L , t - , t r w f i  ( . 1  r - r y p ;  5 , r ? , )  l r r l r u  l d e r . y  [ , : a r n ;
v e F y , J a r - [ ' .  g r a " r , i E h  l ; r 1 - ' ; r e . , r n  i 1 . r J . 1 ' g  : . i t / ' j . ]  r n , : , i S t ;  r n , f r : l e r E r . b e  n r e d i t f l n
g l ' a n u l a r  g t r - u c t U r * i  : : ' - , f t ,  V € t . . 1 , /  t : . t . i a h l e ,  s l i g i r t l * ;  r , , . h i r l l y ,
s l i g h b l ' ;  F ' l a g h i t : i  ; n & t ' r ; ;  \ , , F t - y  : ) i n e ,  f  i r r u . ,  r : , : , f n r n , : , n  g , e r J i 1 t r n  ; 1 t l r J
C i r E f - S E  t - { , r - j r { ' 5 1  f ,  i : . e t - ( e n t  f ; r , ; , 1 1  I , J i i r - B r  t j  [ , g f . ( ? f t . L  t _ t r f r l . r l * i = . ,  ; . . i
f , r F F E e ! - r ' t : - r t - e ! ' r : ' l :  = l i , 1 h t l . v ' i : ; , r . f  c a . r ' e . l r . r g ;  r r l r r r r j a r - i . t e l v : r l l i r i i r r e  i F , l {
l !1.  t - l ;  ab r  r . r ; . '  t  srn+,f  'b i . l  l r r l rL ln d r-V.

E : h J  5  t r ,  1 . 5  i n c l i e s ;  F , a  r { ,  h . } ' , : , u r i  , :  l r l i ' 1 i  i . ; ' r : i )  l , r a r r i :  , l a r - i , :
v r  I  l ' : , ; ;  i ; i r  t i t ' ' ' , 1 , t J 1  i  J . ( . ) Y R  , 1 , . t 4  )  , . i j , : ,  i  * t ;  * , e a l r  r , l e , j  i U r i  s U h l r r r , J u  i t r
l r l r l r ( [ : ;  .  s t r l t c f t . t t * r ' : f  i i :  l i g l - r ' t l - v  h a r ' , : i  ,  f ' r ' ' i a t ,  l e - ,  i ; i i q h t i i -  - r t i r l , : . i ,
p  l a ' = t  i c ;  f , r t r t f l t f : f r t ' l  v e f ' v  f  i n r ,  i  i r r e ,  t r t e , J  i r . r r i i  r . r r , t !  t  t , i t l . $ F  r - * , : , t : :  :
p e r - C € r r t  C , : r L r h  I  e g .  1 ( : l  F , e r - c e r l L  g f - . i r . . r e  |  ;  5 l  i g l - r t  i  7  C a  l C a r - e A i J S  i
t t l r l r r J e t ' a t e  l y '  O .  l l : . * l  i r r e  ( p H  i : . : . { j }  C  l r i a t .  F f n r r r t , t h  ! r r l r t J f . l i l a r - , , , , . .

C : l  1 6  t r r : : l ( i  i r i c l ' r a s ;  l i g t ' r t  V F l l , r w i E l i  l - r r - r t r . a r h  ( t { r y i t  , : , / 4 t
g t ' a v e  |  ! y  l c , a r n i  i ' e  I  l r i w  i s h  t , ] - r t , ' * l ' r  (  1 ( l Y R  n / 4 .  )  r n *  i r r t ;  r r - l i r s s  i v e ;
s l i g h t l ' r  h a r , J r  F r i a l ,  l e T  s l i g f ' r t l y  s t i c k y ,  s l i g l - r b t v  p l a z t i c ;
E C , l o f t l { r f r  \ / e t " y '  f  i r ' : e ,  f  l n e ,  f e w  r n r r , J i u r n  ! . r r r l l  c , t , a F _ c p  t . r : r r : r t s i  F
p € r c E r r t  ; , l f r l r l e : . ,  1 ! : 5  F r e r c e n t  g r a v n l ;  r J l t t r r l e r - a t e l y  c a l c i l t - p r i g g ;
r n o d e r a t e l y  a l l , : a f  i r r e  ( F , t {  , 5 . 8 ) ;  s l e a r  u r a v y  t , ( , u n , J a . r y ,

C g  - t : : ( l  t , l r  C . C l  i r r c h e s ;  l i g f r t  y e l t , r w i s h  t r i - r r w r r  { l t l v R  E i 4 i  v e r y
c a b h l y  l a a m ;  l i g h t , : r l i v e  h r - , ; , r ; 1 ,  ( I . . F y  5 / 4 )  r n , : , i s t ;  s l i g h t l y
h a r - ' J ,  f r i a E l e r  s l i S h t l y  s t i c k y ,  s l i g l - r t l y  F ,  l a s t i c i  $ r 1 1 ! r l , F r  t . t l - t - y
f  i n e ,  f e w  f  i r r e  B f r r l  r n e , J i u r n  f ' r l , r ; , f 5 ;  ! j  p e r c p r r t  E t , : , r r e s ,  1 . A
p e r C e n t  C ' t t r t ,  I  e s ,  I t l  F r € t - C  e f r t  g r - a v e  |  ;  r n r t r d e r g , i ; e  l y  c  e  l r a r - e , t u s ;
f f i r - t d e r a t e  l y  s .  I  l , : a  I  i  n e .

T a l : c , n ' : , m i c  c  l a s s  i f  i c a t  i c , r r  B f  l r l i r r e t t  i  i s  L o a r n y - s k e  f  a t a  I
( c a f  c a t ' e r l u s ) ,  f  r - i g i , J ,  T y p i c  u s t  i . F ' l  r . r v e r r . E s .

,  r n  i  i l e d



I . l , : ,  t ) , F i c i , r l  F , e L J , : , n  * f  l { i l r e t t i  l : i t , u l , J e r - y  l , j r i r m  w a S
d e s r - ' r ' i h e d  b , p c i r u S €  h h  i s  s , : ,  i  I  i s  : _ ; . , : ,  v a . r  i a h ,  l e .
€ , q i ' i i l i r i r r e ' J  t y F , i c a l l y  t h e r - e  f n a y  r : r r -  r r t & r /  t . r , t . t t  l e  ? f r
u F l J e t -  l a  i r r  h ' y  r - e c  e n t  a  I  l . r v  i u r n  r , r l - r  i c l i  i  s  s . b r - a t  i  f
p t ' , i f  i f  e  e u a r n i r r , r , J  i r r  t h e  s . t r e a m  h , i l f i l , :  i r b * r . r t  F { r r : r
t l i e  r n i n e  , . i . F . f  i r e .

f ' u  I  l r l
I n  ' b h e  p t ' r : , f  i l e - c

A lt,:t r- i i ,:, fr
i  e ' J , I  n r t r f r f !

f p e t :  S r t r U t h  * (

A  ( : ,  t *  1  i  n c l i
( l ( : t Y R  4 . : i  )  r n , r i s t
h a r  d ;  v e l ' y  f ' r -  i  a t ,
( rjrff'f fff r.'r f-| .'t Qt- y f i fr g

F , e r c e n t  C , : ' i : , 1 ,  1 f l g . .
7 . t i : )  i  tL , r 'u [ . r t  1 ; fn , ] r f , r

1 - - . , R  l e  l 1 ' , ; r y n  i  l r i Y R  t 1 e : J )  t , r _ r g  l , J € , 1 - y  l , i a m i  L r t - r t r w F r
f n , r r r J e r t t e  t h  i r r  f ,  l a t y  s . t ; r r r c t l t - e  |  

"  
I  i  g i i . b  l y

e i  s l i i g h t l y  s t i c l l . y , .  s l i l r h t l y  p , i * s t i i ;
E t ' r r J  f  i f r e  t ' r l r r i f , c . '  : I t  t , e t - C e n t  L r , : , U f  , J e r . S ,  i : . F
; l f l  F , r ' l - ( : p r r t  . : f i - F r v e , ;  f f i r  f  , J l , " -  a f  l l a l i n e  ( p , H
t h  l i t ' u n , J a r - ' r ' .

L - :  L  t *  , . l . i f  i r r c h p r ;  s t r a . t i l , i e , : J  r n u l . t : f  6 r ; r l r r r r . - p r J  r - F c * r r t  a ! f  u v i u r n
t ' & r r $ e  i r r g  i r i  L : e l l t ' u r - a  f r " * l r t  c r r t h L ' l ' : .  r t r f -  t , , - r r i l , j q r - . : , , .  l , : , a t r t : ;  E E t f r r 1  t , ' ,
v f n r : /  5 t r a ' v e ' I  l ' r '  $ a f t ' : l ) '  l , - , a . r n i  g  i  r i g t  I  *  p r - : l  i r r e r . J ;  |  , l r r r r f  E ,  t t r , F r s t  i c k y ,
r . f i r r f r  I  a s t  i c ;  I f l , t t r J p t - a t e  |  . y  r : a  l c a r . L l r ; . u s  I  t l t t r r j e r . a t ; p  i y  a l l : : a  I  i r . r e  ( p i F l
t : : . I  )  .
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T h  i E  r n a F ,  u r r  i t  i  s  r r r r r  v e r y  s t e e l 6 '  r :  a r l y r r r  5  i , J s s  f  g , p € 5 .  $  l , ; , p ' g s  a t - e  $ f r * , r ' t
i l f r d  c , ] h C e v e  t r l  f i r r r r v p ] i ,  E l e v a t i * r r  i ! .  T r t J t - t 1 - 1  t , t ,  l : i r ( : x : , { : } ' F e e t i ,  T h e  a v l t r B g n
? . F r l i u a '  I  F  r e c  i  F , i  

' t i r t  i  , i r r  i s  L 4  t { r  f . i  i  r r c  h e s .  M e a , r r  a r r r r r r a  I  a ,  i r  t e r n F  e t ' a t u r p
i s  4 I  t a  . 1 4  r J e g r e e r i . F .  t r r d  t h e  a v e r a g s  f r ' , ; ' s t ' - f t - F e : e  r i e a , s { : ' r r  i E  l + O  t , :
t  1 C l  d a y s .

T h  i s  u r r  i  t  i E  3 t i  [ i r F F C P r r t  F ' , : d , : ,  v e r y  s t t , r r y  f  i t ' r e  s B r r d y  l , ] d t f i  r i r F r
r f t , t r U r r t a  i n s  i , J n  s  J r ; r p H S .  1  : ! : 5  F , e r - C p r - r ' b  F l a t  i r r *  r l e ? ' y  s t r t r r y  f  i r r e  E a n ' J y  l , t , i l r 4 r
t ( ' 7 t : ,  p B t ' C e r i t  a l , ; , p r e S  { , l r ' h , f e  g f  a , p 8 $  E r r r J  i f r  C , : ' r , c a v e  a } ' e a 9  a n ' J  E C t
p e r c e r r t  t ' t , c l . t  r l , U t { : t ' r l f r  r l r l - r  r  i  d g e E .

I r r c  J u ' . J e r j  i r r  t l " r  i s  u r r  i t  a l ' e  a t r c , u t  l t l  F , e r c s r r t  S t r y c h ,  T r a v e s : i  i  I  I  i a  a n d
S h e e F r C i t l r  5 , : ' i l s .
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i l r e  F c ' d ' : r  g t r i l  i s  s h a f  l c ' t +  ' f r / e r -  F E t ' r ' J g t c , r r e
i : i  r , l e i l  , J t - a i F r E r J .  T l i e  ' ; r i l  ' F c ' r ' r ; i e d  i r r  r - ' t ' : f
SE t r r t ! 5 t r t , f rF  J . f i r - l  I  i  f neS t r . l r t r : ?  .  ! i  i  r l r [ rE :  g  a t ' e  5 i : l
c r l l r r / F t . i ,  V e g e ' h a ' L  i , l n  i  g ' J ' t r t n  i  r r a n t  I  y  F r  i  r r v r : ' r ' r

t ' r ' { . t 5 F '  I  c u r l l e a f  [ f i , - - r L r i - i t ; r i r r  t f r d , h ' l g a r r f  ,  I J , r u S l
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6 U L ' S - t t ' r t l t r n  , ' i  f  l g h t  L r f ' r t r r r l r  g r A y e l l y  f  i r r e  f : t a r ' J y  I
i n c l ' r e s  h l ' r i c h  a r ' J  p i n l ' :  v € r y  c r t , l i l e y  . F ' i r r e  r ; a r p J y  I
s E t r r t l s t , t f r t t  j : ' e , j r - , : c [ ' :  a b  1 4  i  r r c ! - l e s .

r rp  t -y

T h e
fr ern a L,,:  Llt  f ,
' l a i n  f : r v e r  l y i n g

F e r r n e a b  i  I  i  t y  i s  r a F ,  i , J ,  a v a  i  l a t ,  l o  r , r a . t e r  C E r 6 r a 6
a L r r : r t J t  - , : ' { : , ; ,  1  i r r c i ' r .  ; l r r ' 3 * r r  i c  r n a . t t e r -  c i r r r t a r r t :
j *  l , : , w .  S u t - f a c a  [ - u r - r ' r f f  i s  r - r p r i , J  r r i r J  f g f - r ] r g j r - r r 1
h i g h .  T l r p $ €  s i i i f  r :  6 . ? - 6  u s F r l  f * r '  r - d . F r g J € ,  w i l , J t
f n i r r  i  r r g  , l F r P l - a t  i ' r n E .

t V  i s  r . r p F y  i * w ,
r r  t h e  s t - r r f a c e

f r E t l l ' r : l  i ;  V e t . y

f e  h a t r i t a t  ? , r r , JI

Tar : , i r f t r t r r ' f l  i  f  c  I  as  s  i  f
r n e s i c ,  L i t l ' r i c  U s t

i  s  I  r . 'a . rny r  rh  i  i ie ,J  I  (  c  a  I  c  aret l ,L t5  )  r
{ , t  t l r e f r t g ,

i c a t  i ' : , r r
i  r  ] - * r ' r -  i

A  t y f , i c e .  l ' p € r J r , r r  c ' f  T r a v e s s i l l a  v p r y  t , B u l d e r y  f  i n e  s e r , J /
f  r l ? . I 0 ,  f r C t  t ' : ,  7 5  p p r - c E t r . b  S l , : p , p g  , J e s c r - i b e , J  1 ( l ( l  f e e t .  s , r u t h  t r t r r J

E F r - t  f e e t  E a ' : ' t , i f  t h e  r r , : r f - t f r w e s t  c t r r r r F r ' r : r f  s e c  E S ,  T I C , . R ? E .

A l  t l - g  i n c h e s i  t , F r t r i J n  ( 7 . 5 Y R  A / ' E )  v e r y  b a u I , J e r - y  f  i n e  s a r r , J y
l , r a f n l  d a r l ' :  E t ? ' r - t n f t  ( 7 . . E Y R  4 / ' E  )  r , * h e r r  r n r - ,  i 9 t ;  w B a l {  m e , J  i U l n  p  l a t e y
s t r u c t u r e l  e , ; , f t ,  v e r y  f r i a h l e r  s l i g f , t l y  s t i c l , : v r  s t i g h t y
F l a s t i c ;  c r r l r l f t r i r r - r  v e r y  € i r t e ,  f  i r r e ,  r n e , J i u m  t [ r r l  f e w  c , : , a ] - s e
r B r : t t E ;  7  p p t ' c E t r  t  b r r u t d a t . s ,  l ( r  t , r * r c e n t  c , : , t r t ,  l e s ,  ? , F p J  i F
F , e r c e r r t  g r a . v e l l  s l i g h t l y  c a f  c a r - e r i u s ;  r n i , J f y  a l l a f  i r r e  ( p H  Z . B ) ;
a b r u p t  s t n , : , o t h  b t : u r r ' 1 a r ' y ,



C l  ? ,  t *  I I  i r r c h e s ;  I i g P r t  1 , 1 ' r - r r , . , r s ' r  ( ? . F  y R  6 / 4 )  g r a y e I t y  f  i r r t t
s a r r , J y  l , : r a t n 1  : l t r t r r ! !  h r r i r \ r , t r  ( 7 , F  Y R  n / 8 , )  r ; l - r e r r  r n * i s L ;  w p a . l ; :  l i n e
s u t , a r r g u  I  a r  l r  |  6 , s f : ; y '  r t r t r c t u r e  ;  s { , f ' t r  v e r y  f  r  i  a b  I  e ,  s .  I  i  g t r  b  I  y
s t  i c l l y r  s  I  i g l ' r t  l y  p  l a s t  i c ;  c t r f f l r r l r - , t ' r  v e r y  f  i r r e ,  f  i r r e ,  r 1 r J r J  i q . 1 1 . '  i l r r r 1
f e w  c ( , i l t - s e  ; ' r ; r ; r ' f g i  i  p € r ' c F r r t  s t * r r e s ,  5  p r ( ? t ' c p f r t  c , : , t , t ,  l e s  ;  r t r l  t $
F e t ' C e n ' b  g | - a ' r e I I  t l l ' i r ' . J e r a t e .  l ! '  c a I c a r e { , u s i  i f l r t r r J r ? r a f , n l y  t l l . : t a . I i r r e
( F H  E t . i ) ;  a h r u p , f ,  r J i r \ , } .  h r r U r r d a r y .

C : 2 .  1 1  t o  1 4  i r r c h e s l  f - , i r r l l  ( 7 , $ Y R  - i , t 4 )  ' r e r - y  r : , t b L ,  l p y  p j r r e
s a r r d y  l , t r E t m i  r e d d i - - ' ' 1 - r  y e l  f  , r t r  i 7 . . E Y R  h l d )  m , : i i s t ;  r n a s s i v e ;  s * f ' t ;
V e r y  f t ' i a t ,  l E r  s .  l i l f l i t l y  s t i c l l y ,  s l i 3 t i t l v  l r l a s t i c ;  r j r t r t f t f t l r ; r - r  , , , € r . y
f  i n e ,  f  i n e ,  r n e , J i u m  i L r r d  c , : t a r g e  t - , : , B t s i  F  l - , F r - c F r r t  s t n r r e s ,  i r - l
F r e r c e r r t  c , : , h h l e S  d . r r r J  i . 5  F , C . t ' C g t r t  g r . A V ; l l : ;  I i l r l r r J s r - . + t l r .  l y
e a l c a r e ' l u g ,  r f l , : ' d e r a t e l y  c 1  f  l : t i r f  i r r e  ( t , F {  E r . I } ;  i r t , r . u l . r , E  i r r e l S u l a r .
l r r ; r g n ' l e t - y ,

R  1 . 4  i r r C f r e s  S d . r l j s t t r r e  L , e , J t - r t r C l i .

R , f  C [ f  r ] r U t  r - f - r l r l l r  i - =  l i t : g X 1 . ,  1 - e ] i l t r r l r  g e r J  S d . t . l , t t E t , l r t p r . r  i r i , J  l j r n r f  g l j , j n e  . " l i h l - i
5 r : ' r n e  i r t ' r l i l s  t , f  s h a  l e  a n d  c , t , t s  I  .

T h e  S t r " y c  h  $ , : '  i  t
C r t ,  I  I  t tv i  urn 3r ' r ' t l  a I
I i r n e g t r : ' r r e ,  l - y F  i
S t r , r ry  I  r l r i t l t l  a t ' , rL t t
Ve r-y s r;rf lrh I y I rl, i l l 'n
V e i 'y [r;I I e tr f ' t, l .Jlr

i s  ' J e e F ,  i r t f r i  ' * r e l l  d r a . i f r e r j .  I t  i s  . p , r r - l n e , J
I  u v i  u r n  d e r -  i  V F , J , J , : , r n  i  r r a r r t  I  ! ,  f ' t - r , r n  F a r r d s t , . t r r r F

i r r
a n d

c a l l y  t h e  s u r f ' a c a  i g  g r a y i r ; l - r  l - r r . , l r s J r r  v e r y
. {  i r r c l i e s  t h i c t : .  T h e  s l r b r s , : i l  i *  J : , a l €  h r r - , w r r
a l - , r 1 r 1 ' g  4  i r r c h e s  b f r  i s l ' :  .  T h e  s u E , s t r - a . L u r n  i s

v € l ' y  g r a v e l l y  l r i i l . t r l  t t ,  C . , i t  i r r c h e g . .

F ' r : r - r n F a h  i  I  i t y  ' : , f  t h e  S t r " T c F  3 , r ,  I  I  i s  r n f l , J f , r ' a t e .  A v a i  l a b r  i  l n
w a t e r  c r p r x c i t r r '  i s  E t ' t ' u t  7  i r r c l ' r e s  t i ,  a . , J e F , t f r  r : , f  d , ( _ t  i r r c h e s .
t l l r : J a t r i c  r n a ' L t ' r r  c r t r f i t E r r t  r r f  ' b l ' r e  . ; L l t - f n c , : l  l a \ . r r r  i s  3 . 1 - r r . r u l : : ; :  t ; . r  : : : !
t , € r - c e n t .  F t : f e c ' [ i v * r  r ' , l , i t i r r L ]  , J e F , t f r  i s  a h , r , u t  , j . o  i r i c h e s .
s u r f a C e  r U t r r : r f f  j s  r - a [ r i r ; i  i , F r r l  e ] . f f , S i r l t r  l i a : . : a r - , 1  i g  f t i , l l - r  r . t r . r , J e r -
r r a t  i v t i  v e l t ! r : { ; a ' 1 . ;  i , r r r  : l r r r j  v € r y  I . r  i g l . r  i  f '  t h e  v e g e t e t  i , r r r  i s
i ' e t n f ' V F r J .

T a x , l r r c r m i c  c  t a s s i f  i c a t i , r r r  i E  l r l a r n y - s l l e l ; r t a l ,  m a i i e d ?  r n e s i c
U s t , :  l  l  i c  C a  l ;  i , r r . ' L . f ' r  i , l  .

A  t y F , i c a f  F € d r , r r  , r , t ' S t r y c F r  v e r y  t , , : u l d e r y  l i a r n r  F r _ r  i c ,  T F
p e r c e n t  s l r ; r p € S  ' J e g c r i t , e , J  i ( l r l  f e e t  s a u t h ,  I C I r l  f e e t  c e s t  , t r f
t h e  r r c r t ' t h u e s t  ( r r r r r r € l '  , : , f  E e c t i r r r r  E F ,  T 1 6 s r R 7 E .

A  { t  t o  4  i n c h e s ;  g r a y i s h  h r - , : w r r  ( l ( ) y R  E l t )  v e r y  s t , r r r y
f  r . , a r n l  d a r ' [ l  g r a t i s f r  L , r ' { r i * r r r  ( l C ,  Y F :  4 / ? . 1  ,  w h e r r  r n c , i * t r .  H p r L ]  f  i n e
g F a n u l a r  s t r u c t u r - e ;  s , r f  t , ,  v e r y  g p - 1 a f t r l e y  s l i g l - r t l y  s t i c l : y r
s l i g h t l y  F ,  l a s t ' i c ;  c o r n m c ' r f  v e r y  f  i n e ,  f  i r r e r  f f i € , J i u r n  i r r r r j  f e w
c r - r e t ' 5 e  l - , r o t s 1  1 C '  F e i ' c e n t  h , r u l d e r s ,  l t l  F r B t ' r e r r t  c ( , t r L ,  l e s ,  f C t
t e r c e n t  g r a v e l  I  t f l s d e r a t e l y  c a l c a l ' p o u s i  r n c ' d e r i l . t e l y  a J t l a l  i r r e
( p H  F . t - t ) ;  a t , r u ; : , ' t  w e . v y  l ' * u r r d a r - y .

E h l  . +  t r - ,  1 3  i r r e h e s ;  F a l e  h r o w r r  ( 1 O Y R  l ; / 3 )  v e r y  c , : , b t ,  l e y
l o a r n  t  y e  I  l r ' w  i s h  b i - , ; , r " r r r  (  l C r y F :  f r / 4  )  w h e F r  r n , : , i E t ;  w e a k  f  i r r e
s u t , s n g u I a r  l ,  l ' ; r 6 | : ; y  s t r u c t u r e ;  s I i g h t l y  l i a r - , J ,  v e r - y  f r i a h I e e



3 | i S l r t l y  s t i c l . : V r  f ,  I i ; , f l i L f  y  F ,  l , + s t i t : . 1  c , : - t l n r n , : , f r  , , r e l - y  I i r r e ,  f  i r r e ,
r n e ' J i t t r l t  f i . r r d  f e w  c ' : , a l - E e  t ' , : r t ' t s ;  f r  p , e r c e r r t  s t c , r r p s r  L F  F . e i - c F r r t
c r : b h  l  r r s  a n , J  i : C I  F  e l " r : € r r t  g r a v e  l  ;  r r l r t r r J e p a t e  t  y  r :  f  a c  a t - r . f r r u E  i
r n ' l d e r a t e I y  a I F - : a I i r r e  { p t " l  r : 1 , c r ) i  c I e a r  w a v . v  b r r r r u i r J a r - y ,

G[ ' i  i ; !  t r : ,  : i t t i  i  nc  hes  ;  very  F ,a  I  F  l ; , r - ,1 , * r r r  i  l  ( ] yR * , / . ! t ]  ver -y
l l r a v e  I  I y  l i ' a r n ;  I  i g l - r t  y e  I  l a v , r i s h  L , r ' B k , r r  t  i ( - r y R  E , / 4  )  w h e r r  r n c , i s t :
w e a l l  r n B d  i u r n  s r r r J  f  i  r r e  s u h a n i ] u  f  e r  h ,  l * c [ : : y  s ' b r u c t u r - e  i  F  I  i g h t  l y
f r a r d ,  f  t -  i a b  I n r  s  I  i i h t ,  l y  s t  i c ; k y ,  p  f  a s t  i c ;  c a f n n r - - , r r  v e r y  f  i r r e ,
f  i r l e  ? f r r j  f e ' r r  r n e r J i u r n  a n ' J  c r r r i t E F p  f - r l r , ; r f , g p  ; :  p e t - r : e n t  g f , , r r F r F S T  F
p 8 l ' C e r r t  c , r t ' h f  e s  i l r r d  : : . 8  F , e r . c a r r t  g r a v e l ;  v i * l e r r t l y  c a l c a r - e a u s i
t n r : , d p r a t e l y  a l k a l i r ' e  ( F , H  : l r . l ; i ) y  c l e a i -  w a v y  h r r u r r , J a r y .

C :  : 3 e i  t c ,  d t )  i r r c h e : i p  t t € t - . , /  F , a l g  t , r . r t , l , . r r r  ( 1 0  y R  T / : 3 )  v e r - y
g r a v e  I  l y  l n a r n ;  b t . , : , w r r  (  t ( l y R  f i / : t )  w h o n  r n r i  i s . f  .  r n a s s  i . r e  i
s l i g h t f y  F r t r - i J ;  f r i a l , f  e i  : l i g l t t ,  l y  s t i c l l y ,  F ,  l a r , t i c ;  f e , . r  v e r - i ,
f  i r r e  r ' , 1 ' : , t . 3 l  r  [ . r F t - r : i ] [ r t  s ' b , ] h E * . r  i r . r  F , E r " r p r r t  , : , : , l b l * ; r  , r f r , J  . : : l i
l i , € t ' c ? r r t  ! i r a r i a ' i ;  l i r r l ' J f - : r e r t e i y  c ; a l c ; l r p , i u f r ;  t ' 1 r r , t l e r - a t r t . /  a j l , :  a l i r r e
( t ' H  t : : , 4 ) .
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o
1.0 INTRODUCNON

{.1 LOCANON AND SETNNG

This report preserrts soils inforrnation compiled from a detrailed soil survey (order one
intensity levet) of the proposed Wald Horse Ridge Portal Project at the Bear Canyon
Mine, Emery County, Utah. The study area is located about eight miles northwest of
the ton6 of Huntington; S24, T16S, R7E (Fig. 1). The project is an extension of the
existing Bear Canyon Mine operated by C. W. Mining Company. lt includes
development of a portal site, conveyor, and access road. The main access road has
been onstructed, but may need upgrading. The total poterrtial disturbed area is
approximatety six acres; which includes about one mile of road, 0.6 miles of conveyor
corridor, and about 1.5 acres at the portal site.

The study area is located along the eastern edge of the Wasatcft Plateau
physiographic section. lt is in a nanoq steeply sloping canyon cut in sandstone and
lni|e bedrock at the south end of Gentry Mountain. The elevation ranges from about
7,130 to7,710feet, and annual precipitation is about 15to 18 inches. Vegetation
includes Pinion:iuniper types of the more southerly facing slopes and Douglas{ir on the
cooler north facing slopes.

1.2 OBJECTMES

The detailed soil survey \ntrs onduded to provide snfricient irrformation on the existing
soil resources for'the development and reclamation of the proposed portal, conveyor,
and accelss road. The objectives wei'e ro docurnent physical and chemical properties of
the soils and assess soil suitability and limitations related to the proposed activities.
One objective was to determirre the amount of suitable soil materials available for
reclamition purposes. This material sometirnes refened to as topsoil, is the soil
material which has properties that are suitable for growth of native plant species.
Included in the soil survey are maps shoruing the distribution of different soil types and
the thickness of salvageable soil materials, descriptions of the soils, soil laboratory test
results, and photographs of soils and the landscape.

The information presented is to fulfill the soil survey and assessment requirernents of
the Utah Department of Natural Resources; Division of Oil, Gas, and Mining (UDOGM);
pertaining to management of topsoil and overburden for mining.
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2.O I'ETHODS AND PROCEDURES

2.1 DATA REVIEW AND EUALUATION

The projecf area had been mapped at the order trao soil survey intensity level as part of
a soil survey of the Bear Canyon Mine anea by tfe USDA Natural Resources
Conservation Service, This information raas provided by Leland Sasser, Soil Scientist,
NRCS, Price, Utah. Coop Mining Company collec{ed 14 soil samples ftom four
different sites in the project area and submitted them to Inter-lt4ountain Laboratories,
Farmingrton, Nevu Mexim for analysis. This information base u,Els fairly good; but more
site specific documentation of soil descriptions, rnore detailed mapping, and further
analysis was needed to meet the requirements of an order one (detailed) soil survey.

2.2 SOIL INVENTORY AND MAPPING

Soil inventory and mapping uras conducted at the order one intensity level during April,
1999, by Daniel M. Larsen, Professional Soil Scientist. Field assistance was provided
by Carl East, Biologist, E.l.S. Field mapping was done at a scale of one inch equal to
20O feet. Soil descriptions were obtained from hand dug soil pits and soils eposed on
road arts. Four of the soil descriptions u€re taken at the sites where Co-op Mining
Company had taken soil samples for testing in 1996. Data collec{ion consisted of a
totaf of 25 points, as rrell as appropriate notes and photographs.

Documentation of field data is presenteci in Map B-Soil Data'Colledion Map; Appendix
C-Field Soil Profile Descriptions and Transect Data; and Appendix D-Soil Profile and
Landscape Photographs

2.3 SO|L PROFILE (PEDONI DESCRIPTIONS

Soil profile descriptions, tecfrnically refened to as pedon dewiptions, \i/ere recorded
from a cleaned off representative section of the soil pit rarall. Descriptions \ivere taken
on form SCS-Soils-232G and completed according to methods and standards of the
National Cooperation Soil Survey as described in: the Soil Survey Manual (Soil $ufvey
Staff, 1993); the Nationql Soil Survey Handbook (Soil Survey Staff, 1993); and Kelrs to
Soil Taxong-mv, seventh edition (Soil Survey Staff, 1996).

's
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The follorying parameters vuere described for each soil pedon description:

r ftorizon symbol, depth, thidoess, and relative position;

e sfanty and continuity d horizon boundaries;

. soil color (Munsell), both moist and dry;

. texture (fine earth frac{ion - <2mm};

' 1ff,f,'l3*::..,r,,'lf?1 lirffH,=li;i,(:'ff1;#ii :;, i;'"f,ffi:i, - 3" to
. soil strrrcture (type, size and grade);

. roots (size and abundan*);

o elay fitms, if present (number, thickness, lmation);

- efiervesoenoe with 0.1N HCI (none, slight, rnoderate, strong, violent);

O In addition, the follodng soil and general site features w€re also described:

existing dominant vegetation

dimate (moistu:'e and temperature regimes)

parent rnaterial

physiography- landfonn

relief

elevation (obtainable ftom topographic maps)

slope

aspect

erosion condition

permeability
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dnainage class

depth to a saturated zorre or grround vrrater if enmuntered

salts or alkali if present

surface stoniness

L4 SOIL SAITPLING AND I-ABORATORY A}IALYSIS

Seven soil samples r*ere seleded during this inventory and subrnitted to Inter-

Mountain Laboratories, Ina, Farmington, Nenr Mexico, to supplement the data
previously obtained by Co-op Mining Company. The samples \il,ere taken ffom
iepreseniative soil layers and placed in clean plastic bags. About four to five pounds of
ed*, sample was sent to the laboratory on April 8, 1999. Laboratory testing results
were received on May 5, 1999

The following parameters urere included in the soil analysis:

PH
E lecffica I conductivitY
Saturation peroentage
Sodium AbsorPtion Ration

includes Ca, Mg, and Na in rnedl
Mecfranical AnalYsis

includes U" very fine sand, sand, silt, clay, and texture classification
Total Organic Carbon

irrctudes calculation for 06 organic matter
016 Calcium carbonate
Boron (Ca0lz extradion)
Seleniurn (AB-DPTA extracf ion)
Available water caPacitY

includes 1/3 bar and 15 bar analyses
Excfrangeable sodium Percentage

includes available Na, excfrangeable Na, and cation exchange capaci$.
Arra[zed only if SAR > 15 for sandy soils or >12 for days

Page 4



This list of parametens for testing u,as compiled through comrnunications with Robert A
Davidson, Reclamation Soit Scientist, State of Utah, Departrnent of Natural Resources,
Division of Oil, Gas and Mining (August 1997)- Mr, Davidson has also communicated
with Inter-fi4ountain Laboratories, Inc-, to assure that approved laboratory methods
$rere used.

The 14 soil samples subrnitted by Co-op Mining Cornpany in 1996, were tested for a
slightly different anay of parameters.

25 SOIL SUITABILITY FOR SALVAGE

Criteria to establish suitability of soil (topsoil) or soil substitute material were those
contained in Table 2 of UDOGM "Guidelines for Management of Topsoil and
Overlcurden for Underground and Surface Coal Mining,' included as Appendix A
Although the UDOGM suitability criteria considers >30% (by volume) rock fragrnents
(for both gravets <3" in size and cobbles 3 to 10" in size) to be unacceptable, and
>107o stones and boulders >10" in size to also be unacceptable, recent discussion with
Robert Davidson (Nyenhuis 1997) indicates his preference for salvaging soil with
higher rock content. Although unacceptable thresholds nere not set, the general idea
is to salvage otherwise suitable soil with higher amounts of rocJ< content in the soil than
typical.

Potential salvage depths u,ene determined for each map unit based on an evaluation of
all of the field and laboratory data.

3.0 RESULTS AND DISCUSSION

3.1 SOIL SURT'EY MAP

A detailed soil survey map was compiled at a scale of one inch equal nO feet for the
proposed \Mld Horse Ridge Portal Project area. This map is shoun as Map A Seven
soit map units were iderrtified which represent areas having differences related to soil
and landscape ctraracteristics.
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These soil maP units are:

A Pathead€abba Complex, 30 to 70% slopes

B. Winetti, High elevation; 5 to 3006 slopes

C. Winetti, High elevationffock outcrop; 10 to SOoh slopes

D. Doney, Deep; 10 to Slo/oslopes

E. Datino-Guben Comple4 30 to 80% slopes

F. Gubenfathead Complex, 30€0% slopes

G. Doney4abbafodo Complex, 30 to 80% slopes

These soif map units are specific to the project area and are slightly different than the
units previously mapped by the Natural Resources Conservation Service at a broader
level. Statements comparing the soil map units of these two inventories are given in
Appendix F.

O s,2 sorL uAP uNrr DEscRrPTroNs

The seven soi! rnap units identified in this inventory \,rere given alphabetical symbols
for simplicity. Map unit names are based on the dominant soil series present and
steepness of the slopes. A soil series name is a name given to a soil that has a
specific range of properties. Soil series descriptions for the soils common to this
inventory are presented in Appendix E.

A general description of eacfr of the soit map units is given belorr. In addition, soil map
unit features are summarized in Table 3.24

Soll lfap tlnlt A: Pathead-Cabba Complex 30 to 7Fi Slopcs.

Tfris soil map unit is on convex foot slopes supporting a Pinion-juniper vegetation type.
Stope gradients are 30 to 7O percent. Soils have formed in stony colluvium and shale.
They are u,elldrained and range from shallow to deep.
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LAtrD
FORMS

%
SIOPE

PAREilT
TATERIAL

soI-
I'EPTH TEXTIfiES

ROCK
FRAGHg[T

cLtss

GENERAL
UEGETATI(I{

A
Foothills 30-70%

Collwium
and Shale

Shallow to
Ileep sl,[,d

Stony to
very
cobbly

Pinior
Junlper

B
Nanonr
Canyon
Bottoms

$3096
Allrlium
ard
Collwium

Deep sl,l,ls Grarelly to
BouHerty

Cdtornrcod
Dougla+fir,
Dogwsod,
Wildrose

c
Namow
Canyon
Bottoms

$30%
Allwium,
Collwium
and
Sandstone

Shallow to
Deep

sl,l,ls Gravelly to
Bouldery

Cottorruood
Dougla+fir,
Dogrvood,
Wildrose

D
Toedope
Slight
Bendr

1G30% Collwium,
Slope Wastl

Deep sl,l,ls Non-stony
to stony

Porderosa
Pine,
Juniper,
Douglas-fir

E

Steep
Canyon
Slope,
North
Asped

3S80% Collrryium,
and Shale

Modenate
Deep to
Deep

sl,l,cl Very stony
to non-
stony

Douglas-fir
Pinion,
Mountain
Mahogany,
Servicebeny

F Canyon
Side Slope 3(}.807o

Collwium,
Sands[one,
and Shale

Shallow to
Modenate
Deep

sl,ld Very stony
to bouldery

Douglas-fir
Pinion,
Mountain
i/lahogany

G

Steep
Canyon
Slope,
South
Aspect

3tr80%
SanGtone,
Shale, ard
Collwium,

Shallow to
Moderate
Deop

sl,l,d
Very Sony
to non-
stony

Pinion,
Juniper,
Gnass
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It The pathead soils are u,eakly developed soils forrned in stony collwium derived

Oominanfly from sandstone. Soil textures include sandy loam, loam, and clay loam.

They are u"ry cobbly to very stony. The surface layelin t)/pically dark brom or darlt

grayisn broum sandy loam iUout 3 to 4 incfres thidc This is underlain by brwn to

ieffbwish{rown, very stony sandy loam to clay loam. Dept to bedrock is 20 inches or

more.

The Cabba soils are $rallow over slrale. They are u/eakly developed arrd less than 20

inctres to shale bedrock. The surface may have some gravelly or cobbly colluvium'

influence, but the soil profile is relatively stone free. Soil colors are dark grayish brorun

to dark brown and textures are loam and clay loam-

This map un1 is along the drainage boftom ufrere soils have brmed in alluvial and

colluviai Oeposits derived from sandstone and shale. lt ocanrs on a high gradient;

ephemeral drainage system wfiicfr lacks a welldefined bottom land- Vegetation is

made up of a variity of species inctuding Douglas-fir, Cottonrrood, Ponderosa Pine,

Dogtwood, and Wild Rose.

Soits arc mosly very gn:avelly to bouldery sandy loam or loam. They are sirnilar to the

Winefti soil seri"s, ;f,i-ich is typically at lovver elevations with warmer temperatures.
Sites in this canyon bottom arb cool, and based on the vegetation are approacl'ting a

cryic tempe rature regime-

These soils are tlpically rrrelldrained and have npderately rapid permeability. They

sho. liftle soil profile divelopmerrt in the form of soil horizons. Topsoil layers are thin

and subsoils aie primarily a mixture of parent materials.

lncluded in the unit are segments of the existing access road and some side cast

material from road construction'
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- SOL ifAP UNIT C: UtlfN.ETTl HlGll ELEYATION-ROGK OUTSROP. 10 TO 30ti
t

SLOPES

This map unit occtrrs at the upper end of the drainage bottom in the projec[ aFs?t. ft
consists of a narow canyon bottorn with steep side slopes. Rock outcrop is cornmon,
and in places the streambed is bedrock" Large boulders and stones are also common.
This unit is similar to Soil Map Unit B, but is on a narou,er and more rocky section
along the drainage.

The soils are very gravelly to bouldery sandy loam, loam, and loamy sand. They raqe
from shallcnu to deep and show little soil profile development. Only thin topsoil layers
are present, with a mixture of material below.

SOfL ilAP UN]T D: DOlrfEY. OEEP; 10 TO 3O96 SLOPES

This map unit occurs on a small bencfi at the toe of a steep canyon slope. lt is near the
drainage bottorn, but appears to have formed mostly frorn local slope wash and
colluvium from the adjacent slopes. lt is a gently sloping site compared to most of the
project area and has deep soils supporting several large Ponderosa Pines trees. Field

O 
observations indicate that these soils are underlain by shale,

The soil in this rnap unit $as grurped with the Doney soil family. t\ilost of the unit
appears to have soils that are deeper than 40 inches compared to the typical Doney
family of 20 to 40 inches in depth,

Soils are brown to dark yelloruish brovrm sandy loam and loam. The topsoil layer is trin
and slightly darker colored than the remainder of the soil profile. Rock fragment
content is less than 30 percent. The soils are rrvelldrained and have moderate
penneability.

SolL tlAP UNIT E: DATINO4UB-EN CQ!|LEX. 30 T. O s0% SLOPE

This map unit occurs on a steep, north-facing canyon slope. Soil materials are
primarily stony colluvium, although there are inclusions of shale where the collwium is
thin or lacking and also some mixed soil material that was side cast during road
constnrction, Vegetation includes: Dougla+fir, Serviceberry, Curleaf Mountain
Mahogany, and scatter Pinion and Juniper
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Soits include the Datino and Guben series and other similar soils. These soils have a
high rock fragment content and a dark colored surface layer of about 6 to I inctres in
thickness. The Guben soils have a distini calcium carbonate aocumulation at about
20 to 30 incfres. Other sirnilar soils have the draraderistics of the Datino and Guben
soils, but the surface soil layer is slighUy lighter in color.

The soils are vrelldrained and typically have textures of loam or sandy loam. They are
typically deep and moderately permeable. 

(_
lncluded in this rnap unit are sorne soils that are less stony and are typically associated
with shale where the collwial deposits are thin or lacking. These soils account for less
then 5 percent of the unit but are contrastirg to the dominant soils.

Material that was side cast from road construc{ion consists of a soil that is typically a
brown stony or very cobbly sandy loam of 1 to 3 feet in thickness over the original soil.

SOIL MAP UNIT F: GUEFNfATHEAD @HPLEK 30 To 80% SLOPE$ ',

This map unit is on a steep, northfacing canyon sidE slope along the access rcad. lt is
up slope from Soil Map Unit E and has shallouer soils with more sandstone bedrock
present. Slopes are 30 to E0 percent in gradient The soils have formed mostly in
stony colluvial deposits wtricfr range frorn about 2to 6 feet in thickness. Some
sandstone rocks outcrop its present in the unil Vegetation includes: Douglas-fir,
Pinion Pine, Bristlecone Pine, Curleaf Mountain hlahogany, and Serviceberry.

The Guben soils typically have a dark ':olored surface layer (mollic) about 7 to 10
incfres thid( and a calcium carbonate accurnulation at about 20 to 30 inches. They are
very cobbly to very stony, with textures of sandy loam and loam. Soil depths are
generally greater than 40 inches to bedrock

The Paffread soils consist sf moderately deep, ueakly devefo@ soils formed in very
stony or cobbly mlluvium and residual rnaterials derived dominantly from sandstone.
They have very thin topsoil layers and the parent materials are relatively unaltered by
soil development processes- These soils are typically underlain by sandstone bedrock
al20 to 40 inches in depth.

Induded in this rnap unit are about 10 percent Datino soils wtrich are sirnilar to Guben,
but lack a calcic horizon.
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It a.udll ilAP UMT G: DONFf4ABBA-FODO COMPLEK 30 TO 800,6-SLOPES

This soil rnap unit o@uns on the steep, rocky, south-facing canpn slope near the
proposed portal site. The soil components consist of shallow and moderately deep
soils over sandstone and shale. The basic vegetation is a Pinion-juniper type.

The Doney soils are moderately deep (20 to 40 inches) and typically have less than 35
percent rock fragment content in the soil profile. They are welldrained and moderately
permeable. Soil colors are typically dark brown and brov,n and textures are loam and
sandy loam.

The Cabba soils are shallor (less than 20 inches) over shale bedrodc They typically
have dark grayish brovwr and brown colors and textures of day ioam and loam.
Permeability is restricted by the shallow depth to shale.

Podo soils are shallow over sandstone beclrock. They are typically loarn or sandy loam
in texture and are well-drained.

3,3 SpfL_ I+ABORATORY TESTfNG RESULTS

The soil laborufiory testing results are slroun in Appendix B. Included are the testing
results frorn the sarnples submifted by Go-op Mining Company in 19S (wded WHRS)
and those from this field inventory (coded CW). The GW identification corresponds to
this projed under C. W. Mining Cornpany.

A summary of the soil testing data is given belowfor tuenty soil samples (excluding
cw1G1):

PARAMETER
pH
EC (mmhosrsn)
Satunatian o/o
SAR
Texture
Boron (rilgfl€)
Selenium (ngrKg)
CaCO3 olo*
Avail, Watei' Cap. (in/in)
Organic Matter o/o *

RAN.$-E
6.7 - 7.9
0.33 - 1.31
30- 49
0.1* o.7
SCL,S16,SL,L
0.1 9- 1.6
<0.02
15.L m.4
0.0& 0.14
0.79- 2.6

RANNG*
Good
Good
Good
Good
Good
Good
Good
Fair
Fair to Good
Not Rated

*Rating based on soil suitability ctiteria, Table 2, Appendix A
*CW samples only
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O Soil tests indicate that the soils gpneratly rate fair to good as materiat for redamation.
Only one soil sample sfurrcd notable variation from the others. Soil sample CW10-1
was taken trom a light colored soil layer at about 20 to 30 incfies in depth on a road cut
in Soil Map Unit F. The sample u,Els taken to docttment properties of a calcic horizon in
a soil identifted as Guben. Surprisingly, the soil test results indicated an unacceptable
level of selenium and a poor rating for electrical condudivity (EC). The selenium level
was reported at 0.26 mgn(g whictr is over 100 times higher than all 20 of the other
samples (all <O.AZ rng(g). The sample was also higher in boron, calciurn, magnesium,
sodium, SAR and pH than other soil samples. The sample site is at the edge of the
existing road accessing the portal site. lt is not anticipated thet this soil would be
involved in disturbance needed for portal site development. Further assessment may
be reguired if disturbanoes along this section of road is proposed.

There also appear to be an error in the percent organic matter in the samptes
submitted by Co-op Mining Company and coded WHRS. Results shonr all 14 samples
having about 13 to 17 peroent organic matter, wfrich is unreasonably high.
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7 3,4 sotl- sutrABtLfwAND sAlvAcE E't/ALuAnoN

Estimates of the amount of suitability soil material that ould be salvaged for use in
reclamation for eacl'r soil map unit based on the utah Division of Oil, Gas, and Mining
guidelines (Appendix A) are sholtln below:

The soils in the project area are extrernely complex nraking it difficult to identity uniform
soil layer to salvage. Approximate ranges and averages are given, but actual fteld
operations will be dictated by pracficaljudgement.

sofl MAP
UNlT

SALVAGEABLE LAYER flNCHES
RESTRICTED BY

Approrimatg Range Averaggs

A 8to15 12 Bedrock, stones

B 10 to 30 15 Stones

c 0to20 10 Bedrock, Boulder, Stones

D 30 to 60 40 Bedrock, Stones

F 20 to 40 30 Stones

F 0to30 10 Rock, Poor Soil, Chemical
Prcperties

G 6to30 15 Bedrock, Stones, Boulders

O
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APPENDIX B

SOIL I-ABORATORY TESTING RESULTS
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lrullRs-1

YltlfRs-z

WHRS€

wltRs{

cws-l

culp-t

grt l0-1

qllrs-l and CW5-2 are from the same site as WHRS-2. These tvrc samples vuere at
greater depths than previously sampled. The site is identified by
soil profile description CW-S.

SUrS-f and CUUS-2 are fom a shallor soil over shale (Cabba) in Soil tvlap Unit A

BEAR-GAIIYON fullNE
uvlLp HoRSE RIpGE PORIAL_PROJEC.T

scl|L sAilPL-E l. D. EXPLANATIOII

is a site in Pinion-Juniper in Soil Map Unit A. lt conesponds to soil
profile description CW€. (Pathead)

is near some large ponderosa pines in Soil Map Unit D. lt
conesponds to soil profile desuiption CW-S. (Doney, deep)

is along the clrainage in Soil Map Unit C. lt corresponds to soil
profile description CW-4. (Winetti)

is on the rprth-facing slope near tlrc portal site in Soil Map Unit E.
It is near soil prsfika description CW-1.

is a Doney soil in Soil Map Unit G. lt is identified in soil profile
description CW€.

is mixed soil from side cast material afong the road in Soil tvlap Unit
E.

uras taken on a road cut in Soil Map Unit F. The soil layer
appeared to be a light colored calcic horizon in a Guben soil.



Intermountain Laboratories, Inc.
2506 West Main Street
Farnningtoo, NM 87401
ATTi',I: Eric Jaqueq Soil I,aboratory Superyisor

April9, 1999

Dear Mr. Iaquea

We are sending swen soil sanrples for testing as noted on the enclosed record form. These
soil samples were takeu from an area proposed for coal mine portal dwclopment by C.W. Mning
C,ornpany at the Bear Carryon lvfine near Huntington, Utah. EIS is conducting a daailed soil survey
and assessmeot for the project-

We request that the billing be made to: C.W. Mning Company; P.O. Box 1245 Huntin6o4
Utah 84528. Estimated charges are $130 to $160 per sasrple, depending onthe need to daerrnine
ESP. If you have any questions orcomments, please contast Dan l^arsen, Soil Scientist for EIS at
(435) 472-3814. Thank you for your sen'ices.

Sincerely,

Melvin A Coonrod
Onuer, EIS Environurental Industrid Servicc

oc: Cbarles Rs''trolds, P5.
C.W, Mining Compary
PO. Box 1245
Huntingfon, IJtah 84i52E
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I nter.fVlou n toin Loborotories lnc.

J (505) 326-1737 tor (505) 325-c182 2506fVcct Mcin Streel, Mrgiloo, NM E7{01

May 5, 1999

Mr. Dan Larsen
E}WIRONMENTAL IhIDUSTRTAL SERVICES
3l Nofth Main Street
Helper, Utah 84526

Dear Mr. Larsen:

Enclosed are the results of the analyses performd on the soil samples received by IML
on April 13, I 999. The sarples were labeled Bear Canyon Mine - Wildhorse Poftal, and
corespond to IML lab nurnbers 0399501926 - 32. The requested analyses for each were
pH, elecrical conductirrity, saturation percentage, sodium absorption ratio, mechanical
analysis (including analysis of very fine sand),Yo caleium carbonate, soluble boron,
selenium (AB-DTPA), total organic catbon, % organic rnattetr, L/3bar water, 15 bar
water, and exchangeable sodium percentage for sample with an SAR >15 for sandy soils
or >12 for clays.

If you have any questions or colnmerrts, please feel free to contact me at I-800-828-1409.

Sincerely,

o

(^',

IML - Farmingtoru NM

o
enclosure: analytical report
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APPENDIX G

FIELD SOIL PROFILE DESCRIPTIONS
AtlD TRANSECT DATA
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SOIL DESCRIPNON
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APPENDIX D

SOIL AND I-.ANDSCAPE PHOTOGRAPHS
WILD HORSE RIDGE PORTAL PROJECT

(Photognaphs wet€ taken on Aprll {, 2, and7,l999.l
Original photos were 4 X 7 inches. Dlstortion has occurred In

format for page layout on some of the photos.



o U'ILD I{ORSE RIIreE PORTAL PRG'ECT
BEAR GAI{YO]{ ffiIIIE

Soil Proftle CW-1 and
photo of the slope
below the road at the
portal site.

Side cast material on a
north-facing slope. the
original surface is at a
depth of about three
feet"

Tape measure units
are in ftet.

Appendix D-1



WILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON I'IINE

Soil Profile CW-2 and surface
conditions on the south-facing slope
near the portal site. A Pathead soil in
Soil Map Unit G.

Note sandstone rock crop near top of
photo above.

Appendix D-2



UVILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON iilINE

Soil Profile GW-3 and
surface conditions. Toe of
a south-facing slope about
800 feet below the portal
site along the conveyor
conidor.

A moderately deep soil
(Doney) over shale in Map
Unit G.

Appendix D-3



a WILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON MINE

Lower photo shows the site of Soil Profile CW-4 an soil sampling site
,WHRS-3 in Soil Map Unit C, about 600 feet down the canyon from the portal
pite.

The upper photo is looking down the drainage from the portal site. The
drainage is cut to bedrock.

Appendix D-4



WILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON IIINE

Soil Profile CW-S in Soil Map
Unit D.

Soil Sampling site WHRS-2 by
Co-op Mining Company.

Deep soils on a slight bench on
a toeslope. This site has been
proposed as a topsoil storage
area.

Appendix D-5



UYILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON MINE

Soil Profile CW-6 and
landscape features along the
west end of the conveyor
conidor.

A Pathead soil in Soil Map Unit
A.

Appendix D-6



WILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON ]IIINE

Soil Profile SW-7 site on road
cut above the portal location.

A Guben soil in Soil Map Unit
E.

Appendix D-7



nditions in Soil Map Unit A.

This is a shallorilr soil er

Appendix



VUILD HORSE RIDGE PORT'AL.PROJECT
BEAR CA}IYON MINE

Soil Sampling Site CW-9 at the
toe of a north-facing slope in Soil
Map Unit E.

Conesponds with transect data
sheet Tz-s

Appendix D-9



WILD HORSE RIDGE PORTAL PROJECT
BEAR CANYON MINE

Examples of roadcuts on the north-fiacing slopes showing very stony
colluvium and shale.

Top photo coresponds to transect data point T2-13 and the lower photo is
atT2-2 and T2-3

Appendix D-10



APPENDIX E

SOIL SERIES AND FAN'ILY DESCRIPTIONS
(TA)(ONOMIC UNITS)

FROM: Soil Survey of Carbon Area, Utah,
USDA, Natural Resources Conservation SeMce
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Cabba Farnily

The Gabba family consists of shallow, well drained,
rnoderately permeable soils on benches, canyon rims,
and steep canyonsides. These soils formed in residuurn
and colluvium derived dorninantly frorn stule or sittstone
of the Green River Formation. Slope is 3 to 70 percent
ElevaUon is 5,000.to 8,200 feet. Average annual
precipitation ranges frorn 12 to 16 inches, and average
annual air ternperature ranges ftom 42 to 45 degrees F.

These soils are loarny, rnixed (calcareous), frigid,
shallow Typrc Ustorihents.

Beference pedon of a Cabba famig bouldery loam in
an arca of Cabba family-Guben-Rock outcrop cornplex,
on the slopes of Cottonwood Ridge, about 250 feet west
and 1 .5@ feet north of the southeast comer of sec. 7, T.
13 S. ,  R.  16 E.

At-O to 3 inches; pale brown {1OYR 6/3) boutdery
loarn, brown (1OYH 4/3) moisq moderate rnedium
granular structure parting to moderate fine granulan
loose, slightly sticky and slightly plastic; common
very fine and fine roots: 5 percent pebbles, 10
percent cobbles, and 15 percent boulders; slightly
calcareous; disseminated calcium carbonate; mildly
alkaline (pH 7.8); abrupt smooth boundary.

Cl-3 to 7 inches; brown (10Y8 5/3) loam, dark brown
(1OYR 4/3| moist weak fine granular siructure;
loose, slighdy sticky and slbhtly plastic; cornmon
very fine ard fine root$ slight|y calcareous; rnildly
alkaline (pH 7.8); abrupt smooth boundary.

C2-7 to 15 inches; light yelbwish brown (10YR G/4)
loarn, yellowish brown (10YH 5/4) moist; massive;
soft, friable, slightly sticky and slightly ptastic;
cornmon very fine and fine roots; slightly calcareous;
moderately alkaline (pH 8.3); abrupt smooth
boundary.

Glr-15 inches; rippable shale; soft carbonate coatngs
on surface of rock.

Paralithic contact is at a depth of I to 20 inches.
A horfuon: Hue is 10YR or 5Y, and value is 4 or 5

when moist. Texture is gravelly loam, bouldery loam, or
extremely channery loam.

C horhon: Hue is 10YR or 2.5Y, value is 5 or 6 when
dry, and chrorna is 2 to 4. Texh,rre is loam, gravelly loam,
or clay loam. Clay content is 20 to 35 percent. Rock
fragment content is 0 to 30 percent.
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Daffno 
'Series

The DaUno Series consists of very deep, well drained,
moderately permeable soils on canyonsides and
mountain slopes. These soils formed in colluvium derived
dominantly from sandstone and shale. Slope is 15 to B0
percenl Elevation is 6,800 to 8,700 feet. Average annual
precipitation ranges from 16 to 2O inches, and average
annual air temperature ranges from 38 to 45 degrees F.

These soils are banry-skeletal, mixed T).pac
Haploborolls.

Tpical pedon of a Datino extremely storry fine sandy
toarn in an area of Perma family-Datino comptex, about
0.25 mile south of Soldier Creek Mine, 2,4@ feet west
and 2,2O0 feet south of the northeast comer of sec. 18,
T. 13 S-, R. 12 E-

A1-0 to 10 inches; brown (10YR 4l3l externely storry
fine sandy loam, dark brown (10YR 3/9, moist;
weak fine granular sWcture; sofl, friable, slightly
sticky and slightly plastic; common very fine and fine
roots and few medium and coarse roots; few very
fine pores; 15 percent pebbles, 25 percent cobbles,
and 25 percent stones; moderately alkaline (pH 7-9);

1f clear smooth boundary.
!82-10 to 16 inches; brown (10YR 5/3) very stony loam,

dark brown (|OYR 4/3) moist moderate rnediurn
" subangular blocky structure; slightly hard, friable,

slightly sticky and slighfly plastic; feu, very fine, fine,
medium, and coarse roots; common very fine and
fine pores and few medium pores; 15 percent
pebbles, 15 percent cobbles, and 10 percent stones:
slightly calcareous; moderately alkatine (pH 7.9);
gradual waqf boundary.

Clca-16 to 41 inches; pale brown (10YF 6/3) very
stony fine sandy loam, brown (10YR 5/3) moisl;
massive: hard, friable, sllghtly sticky and slightly
plastic; few.very fin€, fine, medium, and coarse
roots; common very fine ard fine poresl 15 percent
pebbles, 20 percent cobbles, and 25 percent stones;
strongty calcareous; soft powdery rrusses of calcium
cafuonate; moderately alkaline (pH 8.0h gradual
srnooth boundary-

C2-41 to 60 irrcl'res; pale b,rmvn (10YR 613l very stony
fine sandy loarn, brown (10YR 5/3) moist; massive:
slightty hard, friable, slightly sticlcy and slightly
plastic; few very fine, fine, medium, and coarse
roots; few very fine pores; 15 percent pebbles, 20
percent cobbles, and 25 percent stones; moderately
calcareous; disseminated calcium carbonate:
moderately alkaline (pH 7.9).

. 9008ary carcium carbonate is at a depth of 15 to 22inches- The moilic-epipedon is r0 to 1s inches rhick. Thesolum is 15 to ?2 inihes thick. n" pani"re-s-iie controtsection is 35 to 60.percent rocf trafm"nG. 
--v !

A horizon: value is 4 or s wtren dry ano 2 or 3 whenmoist, and chrorna is 2 q 3.
82 horizon: varue is B to 5 when dry and 2 lo 4 whenmoisf and chrorna is 2 0r 3. cray content is 1g to 26percent- Rock fragment content is 35 to a5 peiont

Reac'tion is mirdry arkarine o'' mode.aterv arririne.
C horbon: Value is 5 or 6 when dry, ind chrorna is 2or 3. oay content is 16 to 25 perceni. Rocrtragment

content is 40 to 70 percent. Reaction is mirdly 
"itorn" 

o,moderately alkaline.

o
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Doney Famlfy
The Doney family consists of moderately deep, well

drained, moderately permeable soils on benches, foot
slopes, and rnountain slopes. These soils formed in
reslduum and cdlwium derived dominantly from
siltstone, shale, and sandstone. Slope is 3 to 70 percent
Elevation is 6,700 to 9,500 feet Average annual
precipitation ranges from 14 to 20 inches, and averege
annual air ternperature ranges frorn 38 to 45 degrees F.

These soits are fine-loarny, mixed, frigid Typic
Ustochrepts.

Reference pedon of a Dbney family stony loam in an
area of Rabbitex-Doney family-Midfork family complex,
about 7.5 miles northwest of Helper, 800 feet south and
1,800 feet east of the northwest comer of sec. 19, T. lz
s., H. g E.

A1-O to 4 incheq brown (10YR 5/3) stony loam, dark
brown (1OYR 3/3) moist: weak medium platy
structure parting to moderate medium granular; soft,
triable; cornmon very fine and fine roots; few very
fine pores; 10 percent pebbles, 5 percent cobbles,
and 5 percent stones; slightly calcareous;
disseminated calcium carbonate; moderately alkaline
(pH 8.a); abrupt smooth boundary.

8,214 to 1 1 inches; pateTroriil-(i OYR 6/3) loarn,
brown (1OYR 4/3) moist; moderate medium
subangular blocky structure: hard, firm, sticky and
ptastic; tan very fine and common fine roots; few
very fine pores; 5 percent pebbles and 5 percent
cobbles; slightly calcareou$ disseminated ca lciurn
carbonate; rnoderately alkalirre (pH 8.4); gradual
smooth boundary.

8,22-11 to 15 inches; pale brown (10YR 6/3) loam,
brown (1OYR 5/3) moist weak rnedium subangular
blocky stnrcture: hard. firm, sticky and plastic; few
very fine and fine roots; few very fine and tine ptre$
10 percent pebbles; rnoderately calcareous;
disseminated calcium carbonate: strongly alkaline
(pH 8.6); gradual smooth boundary.

C1-15lo 24 inches; light gray (2.5Y 7l2l loam, light
olive brown (2-5Y 5/4) moist; massive; loose, very
friable, slightly sticky and slightly plastic; few very
line and fine rootq few very fine and fine pores; 10
percent pebbles; strongly calcareous: disserninated
calcium carbonate; strongly alkaline (pH S.8h clear
smooth boundary.

C2-24 to 35 inches: light gray (2.9Y 712). tce;m, light
olive brown (2.5Y 5/4) moist; rnassive; loose, very
{riable, slightly sticky few fine roots; few very fine
pores; 15 percent pebbles; strongly calcareous;
disseminated calcium carbonate; strongly alkaline
(pH 9.0); gradual smooth boundary.

C3r-35 inches; weathered sfrale.

Paralitfric contact is at a depth of 20 to 40 inches. Theparticle-size control section is 0 to 15 percent rocnfragments.
Al horbon: Hue is r0yR or z.sy, varue is 5 or 6 whendry, and chroma is 2 or 3. Texture ls gravelly sanOy

foarn, silt loam, and stony toam. clay-conterit i. is ra 22percent.
I hwizon: Hue is 10yR or 2.sy, narue is s to 7 when

9ry ano 4 to o when moist, and chroma is e or g. Textureis loam or clay roam. cray content is 1a toio pereent
c horizon: Hue is 10yR or zSy, varue is 6 or z when

9ry anO 5 or 6 when mcfst, and chroma is aoi S.Texture is loam or day loa*.

o

o



Guben Series
The Guben series oonsists of very deep, well drained,

moderately permeable soils on canyonsides and
rnountain slopes. These soils formed in collwium derived
dorninantly from sandstone and shale. Slope is 15 to 75
percent. Elevation is 5,0S to 9,500 feet. Average annual
precipitation ranges from 14 to 20 inches, dod average
annual air temperature ranges from 38 to 45 degrees F.

These soils are loamy-skeletal, mixed Typic
Galciborolls.

Typical pedon of Guben extremely bouldery loarn in an
area of Cabba family-Guben-Rock artcrop complex, in
Prickly Pear Canyon, about 1,200 feet south and 2,000
feet east of the noflhwest comer of sec. 14, T. 12 S., R.
15 E.

01---0.5 inch to 0; pine needles anC grasses.

A1-0 to 7 inches; grayish brown (10YR 5/2) eh,trernely
bouldery toarn, very dark graystr brown (1OYR 3/2)
moist; weak fine granular structure; soft, very friable,
slightly sticky and slightly plastic; common very fine,
fine, medium, and coarse roots; 15 percent pebbtes,
10 percent cobbles, 5 percent stones, and 10
percent boulders; rnoderately calcareous; '

disserninated calcium carbonate; moderatety alkaline
(pH 8.2); clear wavy boundary.

B2-7 to 15 inches; pale brown (10YR 6/3) very stony
loarn, dark brown (1OYR 3/3) moist; weak fine
subangular blocky structure; soft, very friable, slightly
sticky and slightly plastiq cornrnon very fine, fine,
medium, and coarse root$ 10 percent pebbles, l S
percent cobbles, and 20 percent stones: rroderately
calcareous: disserninated calcium carbonate:
rnoderately alkaline (pH 8.a); clear wavy botndary.

Clca-15 to 3O inches; very pale brown (1OYR 7l3lvery
stony loam, pale brown (10YR 5/3) moist; rnoderate
mediurn subangular blocky structure; slightiy hard,
friable, slightly sticky and slightly plastic: cornrnon
very fine roots and ferr{ fine, rnedium, and coarse
roots; few very fine and fine pores; 10 percent
pebbles, 20 percent cobbles, 20 percent stones, and
5 percent boulders; strongly catcareous;
disseminated calcium carbonate; strongly alkaline
(pH 8-6); clear smooth boundary.

G2-30 to 60 inches; light yellowish brown (10YR 6/4)
very stony loam, brown (10YR 5/3) moist moderate
medium subangular blocky structure; slightly hard,
triable, slightty sticky and slightly plastic; few very
fine, fine, and medium roots; few very fine and
mediurn pores and common fire pores: 10 percent
pebbles, 20 percent cobbles, 25 percent stones, and
5 percent boulders; moderately calcareous;
disseminated calcium carbo nate; strorqly alkaline
(pH e.0).

The rnollic epipedon is 7 to 10 inches thick. The solum
is 15 to 24 inches thick. The particle-size control section
is 35 to 60.percent rock fragments. secondary calcium
carbonate is at a depth of 11 to 24 inches.

A horizon: Value is 4 or 5 when dry, and ctroma is 2
or 3, Texture is extremety bouldery loam, extremely
stony loam, or extremely bouldery fine sandy loam.
Reaction is mildly alkaline or moderately alkaline.
Calcium carbonate equivalent is 11 to tg percent

B horizon: Hue is 10YR or 7.5YR, vatue b S or 6 wfren
dry and 3 or 4 when mois! and chroma is 2 to 4. Texture
is very stony loarn or very cobbly loam. Clay content is
17 to 22 percent. Rock fragment mntent is 35 to 55
percent. Reaction is mildly alkaline or moderately
alkaline. Calcium carbonate equivalent is 20 to 25
percent.

ka horbon: Hue is 7.5YR or 10YR, value is 6 or 7
when dry and 5 or 6 when moisl, and chroma is 2 to 4.
Texture is very stony loarn or very cobbly fine sandy
loam. Clay content is 17 lo 25 percent Rock fragrnent
content is 35 to 60 percent. Reaction is rnoderately
alkaline or strongly alkaline. Calcium carbonate
equivalent is 20 to 38 percent.

C honTon: Texture is very stony loam or very cobbly
fine sandy loam. Clay content is 17 to 24 percent.
Reaction is moderately alkaline or sUongly alkafine.
Calciurn carbonate equivalent is 19 to 30 percent.



o Pathead Series
The Pathead series c-onsists of moderately deep, well

drained, moderately permeable soils on benches, ridges,
canyonsides, and mountain slopes. These soils formed
in coltwiurn and residuum derived dorninanfly from
sandstone and shale. Slope is 15 to 70 percent
ElevaUon is 5,900 to 9,0O0 feet. Average annual
precipitation is 14 to 2O inches, and average annuial air
temperature is 38 to 45 degrees F.

These soils are loanry-skeletal, mixed (calcareorrs),
frigid TVpic Ustorthents.

Typical pedon of a Pathead extremely stony loam in
an area of Pathead€urecanti {amily association,.about 2
miles north and 4 miles west of Helper, about 1,1ff) feet
north and 400 feet west of the southeast eorner of sec.
6 ,T .  13S . ,R .gE

A1--O to 3 incheS; hown (10YR 5/3) extremely stony
loam, dark grayish brown (10YR 4/2) moist

, moderale rnedium subangular blocky structure; sott,
very friable, slightly sticky and slightly plastic;
common very fine roots; ferv very fine pores; 5
percent pebbles, 15 percent cobbles, 40 percenl
stones, and 5 percent boulder$ moderately
calcareous; disserninated calcium carbonate;
strongly alkaline (pH 8.6); abrupt smooth boundary.

C1-3 to 14 inches; pale brown (10YR 6/3) very cobbly
loam, brown (1OYR 5/3) moist; moderate rnedium
subangular blocky strusture; soft, very friable, slightly
sticky and slightly plastic; common very fine roots
and few fine and medium roots; many very fine
pores; 20 percent pebbles and 5 percent cobbles;
moderately calcareous; disseminated calcium
carbonate; strongly alkaline (pH 8.8): clear smooth
boundary.

C2*14 to 26 irrches: pale brown (10YR 6/3) very cobbty
Ioam, brown (1OYR 5/3) moist; moderate medium
subangular blocky sfucture; soft, triable, slightly
sticky and slightly plastic; cornmon very fine and few
fine roots; few very fine pores; 2O percent pebbles,
25 percent cobbles, ?od 5 percent stones;
moderately calcarecnrs; dissemi naled calcium
carbonate: stongly alkaline (pH 8.S); clear srnoolh
boundary.

R-26 inches: sandstone,

Bedrock is at a depth of 2O to 40 inches. The particte-
size control section is 35 to 00 percent rock fragments.

A horbon: Value is 5 or 6 when dry and S to 5 when
rnoist, and cfroma is 2 or 3. Texture is gravelly loam,
cobbly loarn, extremely stony tine sandy loam, extrernely
stony foam, or extremely bouldery fine sandy loarn.
Reaction is moderately alkaline or sfongly alkaline.

C horizon: Hue is 10YR or 2.5Y, value i-s e or 7 wfren
dry and 3 to 5 when moist and chroma is 2 to 4- Texture
ig u"ry cobbly loam. extremely cobbly loam, or very stony
fine sandy loam. Clay content is 18 to 27 percent.
Calciurn cartonate equivalent is 11 to 28 percent
Reaction is moderately alkaline or strongly alkaline.

o

o
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Podo $eries
Tlre Podo series consists of shaltort, well drained,

rnoderately rapidly penneable soils on bench€s, mesas'
and mountain slopes. These soils torrned in residuum
and collwium derived frorn sandstane, shale, and
tirnestone. Slope is 1 to 70 percent. Elevation is 5,200 to
9,000 {eet Average annual precipitation is 14 to 20
inches. and average annual air ternperature is 38 to 45
degrdes F.

These soils are loamy, mixed (calcareous), frigid Lithic
Ustorthents.

Typicat pedon of Podo gravetly san{ loam, 1 to I
percent slopes, about 26 rniles northeast of Sunnyside,
about 2,300 feet west and 50 feet south of the northeast
corner of sec. 19, T. 12 S., R. 17 E.

A1-O to 2 inches; brourn (1OYR 5/3) gravelly sandy
loam, dark brown (1OYR 4/3) moist; weak medium
plaV structure parting to weak firre granulari sofL
very friable, slightly sticky and slightly plastic; few
very fine roots; few very fine and fine vesicular
pores; 20 Fflcent pebbtes; modffitely calcareous:
moderately alkaline (pH 8.2); abrupt waw boundary.

C1-2 to I inches; brown (1OYR 5/3) loam. dark grayish
brown (10YR 4/2) moist weak fine subangular
blocky structure; soft, friable, slight! sticky and
slightly plastic; feur very fine, fine, and medium roots;
few very fine and fine pores; 10 percent pebbles;
strongly calcareouq moderately alkaline (pH 8.2):
clear wavy boundary.

C2-8 to 11 inches; brown (IOYR S/3) gravelly sandy
loam, dark brown (10YR 4/3, moist massive; soft
friable, slightly sticlry and slighily plastic; iew very
fine, fine, and medium roots; ZS gercent pebbles;
strongly calcareous; moderately alkaline (pH 8.2);
abrupl smooth boundary.

R-l 1 inches; sandstone.

Bedrock is at a depth of 8 to 20 inches.
AI horizon: Hue is 7.5YR or 10YR, value ls S or 6

when dry and 3 to 5 when rno'ust and chroma is 2 to 4.
Texture is gravelly sandy loam,-gravelly toam, mbbly
loam, very stony loarq or v€ry b,urldery sandy loam.
Calcium carbonate equivalent is 12 to 15 percent.

C horfuon: Hue is 7.5YR or 1OYR, value is 5 or 6 when
dry and 4 or 5 when moist, and chroma is Z to 4. Texture
is gravelly sandy loam, loarn, or gravelly loam. Gay
content is 13 lo 27 percent. Rock fragment content b 5
to 35 percenl Calciurn carbonate equivalentis ZZ to BS
percent.o
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/wanetti Series

The Winetti series consists oi,rery deep, well drained,
moderately rapidly permeable sor'ls on narow valley and
canyon floors. These soils formed in alluvium derived
from sandstone and shale. Slope is 1 to 8 percent
Elevation is 4,600 to 7,200 feet but commonly is 5,200 to
6,400 feet. Average annual precipitation is 12 to 16
inches, and everage anrual air temperature is 48 to 45
deg:'ees F.

These soifs are loarny-skeletal, mixed (calcareors),
frigirl Typic Ustifluvents.

Typical pedon of a Winetti bouldery sandy loam in an
area of Shupert-Wnetti complex, about 2.5 rniles north
of Sunnyside Mine, about 1,800 feet south and 2,f00
feet west of the northeast corner of sec. 2A,T- 14 S., A.
14 E.

A1-0 to 6 inches; grayish brown (1OyR S/A) bouldery
sandy [oam, dark grayish brown (1OyR +/2) moist
moderate medium granular structure: sofl very
friable; cornmon very line, fine, and rnedium roots
and few coarse roots: 4 percent cobbles, 15 percent
stones, arrd 10 percent boulders: slightly calcareous;
disseminated calcium carbonate; mildly alkaline (pH
7.6); abrupt smooth boundary.

-6 to 11 inches; pale brown (10YH 6/3) loam, brown
(1OYR 4/3) moist; weak rnedium subangular blocky
structure; stightly hard, friable, sligh{y sticky and
slightly plastic; common very fine, fing and rredium
rootsi common fine pores; 10 percant pebbles;
strongly calcareous; disseminated calcium
carbonate; rnoderately alkaline (pH 8.2); clear wal/y
boundary.

Q-11 to 26 incfres; pale brown (10YR 6/3) very
bouldery loam, brourn (10YR 4/3) moist weak
mediunr subangular blocky structure; hard, lriable'
slightly sticky and slightly plastic; far very fine and
fine rootq common fine pores; 10 percent pebbles,
5 percent cobbles, 10 percent stones, and 15
percent boulders; sEongly calcareous; coatings of
calciurn carbonate on the underside of rock
fragrnents; moderately alkaline (FH 8.4); abnpt
smooth boundary.

C3-26 to 34 inches; brorrn (10YR 5/3) very bwldery
loam, dark grayish brovrn (10YR 4/2) moist weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few very
tine and fine roots; @mrnon fine pores; 1O percent
pebbles, 5 percent cobbles, 10 percent stones, and
15 percent boutders; strongty calcareous; coatings
of calciurn carbonate on the underside of :roc*
fragments; moderately alkaline (pH 8.4): abrupt
smooth boundary-

@'-34 to 60 inche$ pale hown (t0yH 6/3) very
gravelly sandy loam, brown (1OyR S/B) moisi; single
Sain; loose, very friable, slighily sticky; few very fi'ne
anci fine roots;40 porcent p;ebbleq 5 percent
cobbles, and 5 percent boulders; strongly
calcareous; coatings of calcium carboni{e on the
underside ol rock fragments; rnoderately alkatine
(pH 8.4).

The particle-size control section is 95 to SO percent
rock fragrnents.

C horizon: Value is 5 or 6 when dry and 4 or 5 when
moist, and chroma is 2 or S. Texture is mainty very
bouldery loam or very gravelly sarrdy toam, but there are
thin layers of very bouldery sandy ciay loarn in some
pedons. Clay content is 14 to 17 percent

o
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APPENDIX F

COMPARISON OF SOIL SURVEY iJIAP UNITS

BEAR CAT{YON MINE
vv|LD HORSE RIDGE PORTAL PROJECT
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BEAR CAT.|YO$ UnNE

pETA|LED SOil.*MAp UNTTS CoMPABFD TO NRCS,ORDER 2 ffi.APPlNG

DETAILED
I'AP UNIT
sYl$BOL

This map unil \rvas in an area originally rnapped as UMF2 (Guben-
Rabbitex-Pathead Complex, 10 to 50 percent slopes).

Soils found in the area mapped as unit A rrrere dominantly Pathead and
Cabba.

This map unit !r/as part of an area mapped as C107 (Shupert-Winetti
Complex, 1 to I percent slopes.) The project area is at a higher elevation
then is typica! of C107. Soils are strongly influenced by colluvium; wtth
very little typical allwial bottorn land soils. Slopes are steeper in the map
unit then identification C107. C107 was mapped higher on the adjacent
side slopes than in this detailed sec*ion.

This unit \i,as part of C107. lt is at too high of an elevation for the
Shupert-Winefti Cornplex ard has steeper slopes and rock outcrop
present

This unit u,as part of C107. The elevation is too high for the Shupert-
Wnetti Cornplex arrd the slope is steeper. lt is more of a toeslope
position than a bottom land.

This unit \ Ets mapped within units C107 (Sfrupert-Wnetti Conplex) End
DHG2 (Commodore-Datino Variant cornplex, 40 to 60 perent slopes).
Map unit C107 is not appropriate due to very steep slopes, colluvial soils,
and cooler temperatures. The shallow Commodore soils were not noted
at this toeslope position. $oils are mostly formed from deep, very stony.
collwial deposits with some shale present

A

B

c

D

E



F

G

This unit u,asr mapped as UMF2 (Guben-Rabbitexfahead Complex, 10
to 50 percent slopes). The area mapped as F has steeper slopes than
UMF2 and is dominated by very stony soils and sandstone beclrodc

This soil map unit ritrs originally mapped as UFF2 (Doney-Cabbafodo
Comple4 20 to 60 percent slopes). The rnap unit components remain the
same, however, the slope gradient was increased to 8O percent for Unit
G.
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SOIL DATA COLLECTION MAP

BEAR CANYON MINE
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SOIL SUITABILITY MAP

BEAR CANYON iIINE
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SOIL D{VENTORY AI\[D ASSESSI}TENT
BEAR CAI{YON MIITTE

WILD HORSE RIDGE TA}IK SEAI}T PORTAL

1.0 Introduction

This Soils report covers an area consisting of a portal site and road segment for
the proposed Wild Horse Ridge Tank Seam Portal at the Bear Canyon Mine. It is
an e:rtension to the area covered in a soils report prepared in tvlay 1999 by
Environmental Indusffial Services (EIS) for the Bear Canyon Mine, Wild Horse
Ridge Portal. It is located about eight miles northwest of HuntingSon in Emery
County, Utah (SW 7e, SE %, Section}4, T. 16 S., R. 7 E.). Access would be
along an edsting single lane road tbat would need some upgrading. The existing
road bisects the proposed portal site and continues through the project area to a
hunting cabin. The segment of access road for this project is about % mile in
length and the porbl site is about 2.5 acres.

The project is on a steep northwest facing canyon slope at an elevation of 7,680 to
7,950 feet. The vegetation includes pinyon pine, crnlleaf mountain mahogany,
Douglas fir, juniper, serviceberry, sagebrush and grasses. The geologlc materials
include sandstone, shale and minor amounts of coal from the Blackhawk
Fonnation. The average annual precipiation is estimated at about 16 inches, and
aver4ge annual air temperafire is 38 to 45 degrees F.



2.4 Methods and Procedures

The soil inventory was conducted by Daniel M. I:rs€n, Soil Scientist, EIS.
Project details and ffre base map were provided by Charles Reynolds, Mining
Engineer, C.W. Mining Company; IGtie Nash and Barbara Jenserl EIS, assisted
with the final report and soils map prcparation. Soil testing was conducted by
Inter-Mountain Laboratories, Ioc., Farmingtoq New Mexico. Fieldwork was
done on October 23,2001 according to National Soil Survey guidelines and
mining project requirements identified by the State of Utatr, Division of Oil, Cras
and Mining.

Road cuts were used extensively for gathering soils information along the access
road as well as at the portal site. Notes were recorded for 2l points and trvo full
soil profile descriptiors were recorded on NRCS form 232. Data obtained from
the existing road cuts were supplemented by walking over the undisturbed portal
site area and making shallow excavations with a tile spade. Deep diggng with a
spade was limited by the high stone content of the soil at the portal site.

Representative soil sarrples were collected at the poral site in onc-gallon size
plastic frenzsr bags. Five samples were selected for analysis of parameters
recornmended by the Utah Division of Oil, Gas and Mning. These samples were
as follows:

Pl 0-8 inches Soil description site number TSP-I. A-horizon (Guben soil
series).

PZ g-z|inches Soil description site number TSP-I. BKI horizon.

P3 2440 inches Soil descripfion site number TSP-I. BK 2 horizon.

P4 0-7 inches Composite of A horizon soil from the portal site.

P5 10-20 inches Soil description number TSP2. BW horizon @atino soil
series).

See Appendix D, photographs TS-4 and TS-5 for visual information on these
sample sites. Field soil profile descriptions and field notes are given in Appcndix
D.



3.0 Results and Discussion

3.1 Soil Mapping and Soil Descriptions

A soits map was prepared showing various soil map units, soil description
locations and note points (Section 5, Soils L{ap). The units mapped were
similar to units in the soils report for Bear Canyon Mine, Wild Horse
Ridge Portal in lvlay 1999.

At the porbl site tlre soils are formed from colluvial materials derived
from sandstone and shale. Slopes are about 45 percent and the surface is
stony to bouldery. Soils have been mapped as the Datino4uben (DG)
soil map unit. These soils are similar with the main difference being that
the Guben soil is more calcareots than the Datino soil. Both have a
calcium carbonate accrunulation in the subsoil, btrt the Datino soil is not
calcareou at the surfase.

These soils tlpically have a dark brown to very dark brown (moist)
surface layer with a sandy loam to loam texture. Thickness of the A-
horizon is seven to ten inches with an average of about eight inches. The
Datino soils have a brown sandy loam layer up to about ten inches in
thickness below the A-horizon. Underlying these soil layers is a zone of
calcium carbonate accumulation. This soil layer is very cobbly to very
stony and has a lighter color than the surface layers. The calcic horizon
ranges from about two to three feet in thickness and overlies very stony
calcareous colluvium.

The soils at the portal site are classified as loamy-skeletal, mixe4 Typic
Calciborolls (Guben) and loarry-skeletal, mixed Typic Haploborolls
@atino). Typical soil series descripions for these soils as identified in
Carbon County by the Natural Resouces Conservation Services are given
in Appendix E.

Along the access road the soils are quite variable. They range form deep
cobbly soils formed in colluvium to shallow soils over shale and sandstone
bedrock. Topsoils are generally six to ten inches thick and have loam to
sandy loam textures. Notable along the access road is a portion that is
underlain by shale varying in color from reddish-brown to dark gay.
These soils are shallow to moderately deep and often have some cobbly
colluvial material at the surface. This soil area was mapped as the Doney-
Cabba-Pado (DCP) soil map unit. Topsoils are commonly four to six
inches ttrick but range up to nine inches. Subsoils are clay loaln to silty
clay.



3.2

A small portion of the access road is in ttre Guben-Pathead (GP) soil map
unit. It consists of deep, very cobbly to very stony soils and shallow to
moderately deep stony soils over sandstone bedrock. Topsoils range from
about four to eight inches in thickness.

All of the soils at the portal site and along the access road are well drained.

Soit Laboratory Testing Results and Suitabitity Rating

Data from soil testing conducted by Inter-Mountain laboratories, lnc. are
shown in Appendix B. These data were compared to values of selected
parameters to evaltrate the soil suitability as a plant grourth material as
recommended by the Utah Division of Oil, Gas and Mining (DOGM).
Criteria used are from table 2 in "Guidelines for Management of Topsoil
and Overburden for Underground and Surface Coal Mining" by DOGM
1988. This table is shown in Appendix A.

A summary of the test values and rating is given below:

Parameter Test Ya]ues Rating
PH 7.1 to 7.7 Good

8.5 for P3 Fair
Eletrical Conductivity 0.46 to 0.85 mmhoVcc Good
Saturation Percent 27 to 49a/o Good
Texture Sandy lpam to l.oam Good
SAR , 0.1 to 0.2 Good
Selenium I*ss than 0.02 Good
Boron 0.3 to 1.3 mg./kg. Crood
Acid/Base Potential 7.0 to 386.5 tftt Good
Available Water Capacity 0.12 to 0.16 in/in (est.) fu

Rock fragments were estimated in the field and ranged frorn about 20 to
30 percent for surface soils and 40 to 60 percent for subsoils. This would
yield a fair to poor rating, but is a natural feature of soils in the area.

Subsoils are high in calcium carbonate (up to 40 percent) and would rate
as fair to poor. Surface soils ranged from 0.8 to I1.5 percent calcium
carbonate, wtrich would be good.

Overall the topsoils rate good for plant grounh based on laboratory
analysis and would be fair when considering the rock fragment content
(especially stones and boulders). Subsoils would be fair to poor based on
rock fragments and carbonarcs.

Organic matter, nitrogeq phosphorus, and potassium are all substantially
higher in the upper eight inches of topsoil compared to the subsoils.



3.3 Soil Salvage

At the Tank Seam poral site the topsoil layer averages about eight inches.

This is good A-horizon material that should be salvaged. There are

pocketslf a brown sandy loarn BW horizon that extcnds to about 20

inches. This was only noted along the northeast edge of the portal site.

The material is lighter colored ttlan the topsoil but darker than the higb

carbonate subsoili below. It could be salvaged and mixed with the A-

horizon. The subsoils, which are high in carbonates and rock fragment

conten! would be suitable for plant growth but should not be considered

as salvageable topsoil. The subsoil can be readily identified by its lighter

color *-. r"rut of tfre increased calcium carbonate content and lower

amount of organic matter.
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SOIL II{\TENTORY AIVD ASSESSMENT
BEAR CANYON MINE
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Appendix A

Bear Canyon Mine
WiId Horse Ridge Tank Seam portat

SoiI Suiability Criteria

Reference: katherrran, James and Dan Duce, 1988. Guidelines for
Manageqtent of Topsoil and Ove6urden for Underground and Surface Coal
Mining, Sate of Utah Deparunent ofNatural Resor}ces, Division of OiI, Gas
and Mining. Sdt Lake City, Uah.
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Appendix B

Bear Canyon Mine
Wild Horse Ridge Tank Seam Poral

Soil Lab.oratory Testing Results



P1

P2

P3

P4

P5

Soil Sample Identification
Bear Canyon Mine

Wild Horse Ridge Tank Seam Poral

0-8 inches Soil description site number TSP-I. A horizon (Guben soil
series).

9-20 inches Soil description site number TSP-I. BKI horizon.

^ * 40 inches Soil description site number TSP-I. BK 2 horizon.

0-7 inches Composite of A horizon soil from the pomal site.

10-20 inches Soil description number TSP-2. BW horizon @atino soil
series).



Soil Sample Colors (Munsell)

Samole I.D.-

Pl 0-8 inches

PZ 9-20 inches

P3 "4 4A inches

P40-7 inches

P5 10-20 inches

Dry Color

10 faR 4/3 (Brown)

l0 YR 5/3 to 6/3
@rown o Pale Brown)

10 faR 6/3 (PaleBrown)

7.5 lfR U3 to l0 LR 4/3
@rown)

7.5 LR 5/4to 5 YR 5/4
@rown to Reddish Brown)

Moist Color

10 l/R 3/2@arkBrown)

10 LR 4/3 to 5/3 @rown)

10 YR 5/3 (Brown)

7.5 llR 2.5/2
(Very Dark Brown)

7.5 lfR 4/4@rown)



Intor.Mountoin tobo Inc.
(505) 326.1737 For (flE) 325-1182 2el6 Wd Mc*r Steet, fcrringlorl t$l Crrsl

Novernber 14,20A1

Daniel M. Larsen
Environmental Industrial Services
31 North Main Street
Helper, UT 84526

Dear Mr. Larsen:

Attached are the analytical results for the samples received by IML on October
29,20A1. The samples were labeled C.W. Mining Co. - Portal Site and
correspond to IML lab numbers 03015047264730. The requested analysis were
pH, EC, sat %, SAR, texture incl. veryfine sand, calcium carbonate Yo, acid-base
potential, alkalinity, organic matter, total organic carbon, AB-DTPA extractable
selenium, boron, phosphorous, potassium, nitrate - N, and total Kjeldahl
nitrogen.

ff you have any questions or comments please call (800) e28-1409. Thank you
for choosing Inter-Mountain Labs.

Sincerely,

Soil Scientist
IML - Farmington

Enclosure: AnalyticalReport
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Appendix C

Bear Canyon Mine
Wild Horse Ridge Tank Searn Portal

SoiI and Landscape Photographs

By, D. Larsen, EIS Environmenal & Engineering Consulting
October 23,2ffi1
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Appendix D

Bear Canyon Mine
Wild Horse Ridge Tank Seam Portal

Field SoiI Profile Descriptions and Transect Notes
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Appendix E

Bear Canyon Mine
Wild Horse Ridge Tank Seam Poral

NRCS Soil Series and Family Descriptions

Reference: Jensen, Earl H. and James W. Borchert, 1988. Soil Sunrey on Carbon
Area, Utatr. USDA Soil Conservation Senrice.



Cabba Family
The Cabba famity consists of shallow, well drained,

moderately permeable soils on benches, @nyon rims,
and steep canyonsides. These soils formed in residuum
and colluvium derived dominanily from shale or siltstone
of the Green River Formation. Stope is 3 to 70 percenl
Elevation is 5,000 to 8,200 feet. Average annual
precipitation ranges from lZto 16 inches, and average
annual air temperature ranges from 42 to 45 degrees F.

These soils are loamy, mixed (calcareous), frigid,
shallow Typic Ustorthents.

Reference pedon of a Cabba family bouldery loam in
an area of Cabba tamily-Guben-Rock outcrop complex,
on the slopes of Cottonwood Ridge, about 2S0 feet west
and 1,500 feet north of the southeast corner of sec. 7, T.
13 S. ,  R.  16 E.

A1-0 to 3 inches; pale brown (10yR 6/3) boutdery
loam, brown (1OYR 4/3) moist; moderate medium
granular structure parting to moderate fine granular;
loose, slightly sticky and slightly plastic; common
very tine and fine roots; 5 percent pebbles, 10
percent cobbles, and 15 percent boulders: stightly
calcareous: disseminated catcidrn carbonate; mitdty
alkaline (pH 7.8); abrupt srnooth boundary.

C1-3 to 7 inches; brown (10yR 5/S) loam, dark brown
(1OYR 4/3) moist; weak fine granular structure;
loose, slighfly sticky and sligtiily plastic; common
very fine and fine roots; slighfly calcareous; mildly
alkaline (pH 7.S); abrupt smooth boundary

C2-7 to 15 inches; Iight yellowish brown (10yR 6/4)
loam, yellowish brown (10YR 5/4) moist; massive:
soft, friable, slighfly sticlcy and slightly plastic;
common very {ine and fine roots; slightly calcareous;
moderately atkaline (pH B.g); abruptlmootn
boundary.

G3r-t5 inches; rippable shale; soft carbonate coatings
on surface of rock.

Paralithic contact is at a depth of g to 20 inches.
A horizon: Hue is 1OYR or 5y, and value is 4 or S

when moist. Texlure is gravelly loam, bouldery loam. or
extremely channery loam.

C horizon: Hue is 10YR or 2-5y, value is 5 or 6 when
dry, and chroma is 2 to 4. Texture is loam, gravelly loam,
or clay loam. Clay content is 20 to BS percent. notl
fragment content is 0 to 30 percent.



Datino Series
The Datino Sefies consists of very deep, well drained,

moderately permeable soils on canyonsid'es and
mountain slopes. These soils formed in collwium derived
dominantly from sandstone and shate. slope is 15 to g0
percent Elevation is 6,800 to g,700 feet. Average annual
precipitation ranges frorn 16 to 20 inches, and iverage
annual air temperqture ranges from sg to 4s degreeJ F.

These soils are loamy-sk-eletal, mixed Typic
Haploborolls.

. Typical pedon of a Datino extremely stony fine sandy
loam in an area of perma family-Datirio coniplex, about
0.25 mile south of Soldier Creek Mine, Z,4OO feet west
and 42@ feet south of the northeast corner of sec. 1g,.T. 13 S., R. 12E

41-0 to 10 inches; brown (10yR 4/3) extremely stony
fine sandy loam, dark brown (lOyR 3/3) moist;
wgqk fine.granular structure; soft, friab6, slighfly
sticky and slightly ptastic; common very fine and fine
roots and {ew medium and coarse roots; few very
fine pores; 15 percent pebbles, 25 percent cobbles,
and 25 percent stones; moderately alkaline (pH 7.9);
clear smooth boundary.

82-10 to 16 inches; brown (lOyR S/g) very stony loam,
dark brown (10YR 4/3) moist; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightfy plastic; few very fine, fine,
medium, and coarse roots; common very fine and
fine pores and few medium pores; 15 pertent
pebbles, 15 percent cobbles, and 10 percent stones:
slightly calcareous; moderatety atkatine (pH 7-9);
gradual wavy boundary

Clca-16 to 41 inches; pale brown (10YR 6/3) very
stony fine sandy loam, brown (10YR 5/3) moist;
massive; hard, friable, slightly sticky and slightly
plastic; few.very fine, fine, medium, and coarse
roots; common very fine and fine pores; 15 percent
pebbles, 20 percent cobbles, and 25 percent stones;
strongly calcareous; soft powdery masses of calcium
carbonate; moderately alkaline (pH 8.0); gradual
smooth boundary.

C2-41 to 60 inches; pale brown (10YR 6/3) very stony
fine sandy loam, brown (10YR 5/3) moist massive;
slightly hard, friable, slightly sticlcy and slightty
plastic; few very fine, fine, medium, and coarse
roots; few very fine pores; 15 percent pebbles, 20
percent cobbles, and 25 percent stones; moderately
calcareous; disseminated calcium caltonate;
moderately alkaline (pH 7.9).

. secondary carcium carbonate is at a depth of 15 to 22inches' The mollic epipeoon ir io to ls inches thick. Thesolum is 1s to ea indh'es thick Tire particre-siie controrsection is 35 to 60.percent,o"f frajmenis. 
J-y q

A horizon: Value is 4 or 5 when dry and Z or Swhenmoist, and chroma is 2 or 3.
82 horizon: Value is 3 to 5 when dry and p to 4whenmoist, and chroma is 2 or 3- Ctay content is 19 to 26percent Rock fragment contentis 35 to as peicJntReaction is mildty atkaline oi moJeratety alkaline.C horizon: Value is S or O wtren dry, and chroma is 2or 3. Ctay content is 16 to es_perceni: R;f fragnLntcontenr is 40 to 70 percent. Reaction is rnirorviikatine ormoderately alkaline.



Doney Family

. The poney family consists of moderately deep, well
drained, moderately permeable soils on benchei, toot
slopes, and mountain slopes. These soils formed in
residuum and coilwium derived dominanily from
siltstone, shale, and sandstone. slope is g to 70 percent.
Elevation is 6,700 to 9,50O feet. Average annual
precipitation ranges from 14 to 20 inches, and average
annual air temperature ranges from Bg to 45 degreei r.

These soils are fine-loamy, mixed, frigid Typic
Ustochrepts.

Referenc! pedgn of a Doney famiry stony roarn in an
area of Rabbitex-fu.n"y family-Midtoit tamity complex,

. about 7-5 miles northwest of Hetper, g00 te6t souih and
1'800 feet east of the northwest corner of sec. 19, T. 12
s., R. g E.

A1-O to 4 inches; brown (1OyR S/S) stony loam, dark
brown (10YR g/S) moist weak medium platy
struclure parting to moderate medium granulac soft,
friable; common very fine and fine rootl; few very
fine pores; 10 percent pebbles, 5 percent cobblei,
and 5 percent stones; slighfly calcareous;
disseminated calcium carbonate; moderately alkaline
(pH 8.4); abrypt smooth hroggdary

821-4 to 11 inchE; pate-ffiwn.(rOyn elg) toam,
brown (1OYR 4/3) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; few very fine and @rnmon fine roots; few
very fine pores; 5 percent pebbles and 5 percent
cobbles; slightly calcareous; disseminated calcium
carbonate; moderately alkaline (pH 8.4); gradual
smooth boundary.

822-11 to 15 inches; pale brown (10yR 6/3) loam,
!1own (10YR 5/3) moist weak medium subangular
blocky structure; hard, tirm, sticky and plastic; iew
very fine and fine roots; few very fine and fine pores;
10 percent pebbles; moderately calcareous;
disseminated calcium carbonate; strongly alkaline
(pH 8.6); gradual smooth boundary

C1-15 to 24 inches; light gray (Z.Sy t/21 toam, tight
olive brown (2.5Y 5/4) moist massive; loose, very
friable, slightly sticky and slighily plastic; few very
fine and fine roots: few very fine and fine pores; 10
percent pebbles; strongly calcareous; disseminated
calcium carbonate; strongly alkaline (pH g.gh clear
smooth boundary.

C2-24 to 35 inches; light gray (2.5y Z /2) toam, light
olive brown (2.5t 5/4) moist massive; loose, very
friable, slQhtly stickS lew tine roots; lew very fine
pores; 15 percent pebbles; strongly calcareous;
disseminated calciu m carbonate ; 

-strong 
ly al katine

(pH 9.0): gradual smooth boundary
C3r-35 inches: weathered shale.

Paratithic contacl is at-a depth of 20to 40 inches. Theparticle-size contror section is'o io 1s percent rocifragments.
Ar horizon: Hue is 10yR or 2-5y. varue is 5 0r 6 whendry, and chroma is 2 or 3. Texturl is graveily s""jyfoam, sitt loam, and stony loam. Claviontdt il; b 22percent.
t horizon: Hue is 10yR or Z.Sy,value is 5 to 7 whendry and 4 to 6 when moist, and chroma is 2 0r 3. Tenureis toam or cray roam. cray content ii r a io id pii."nt.c horizon: Hue is loy* or 2-sy, vatue is 6 ir i ,nn"n

{V anO 5 or 6 when moist, and chrorna is 2 or 3.Texture is loam or clay loam.



Guben Serles
The Guben series consists of very deep, weil drained,

moderately permeabte soils on canyonsides and
mountain slopes. These soils formed an collwium derived
dorninantly from sandstone and shale. slope is 15 to 7s
percent Efevation is-5,000 to g,s00 feet. Average annual
precipitation ranges from 14 to 20 inches, and iverage
annual air temperature ranges from 3g to 45 degreeJ F.

These soils are loamy-skeletaf, mixed Typic
Calciborolls.

Typigq! pedon of Guben extremely bouldery toam in an
area of Cabba famity€uben-Rock outcrop complex, in
Prickly Pear Canyon, about 1,200 feet soirth ani 2,OOO
feet east of the northwest comer of sec. 14, t. 12 S., R.
15 E.

01-0.5 inch to 0; pine needles anC grasses.

A1-0 to 7 inches; graysh brown (10yR 5/2) ex.tremely
bouldery loaqr, very dark grayish brown hOvA etZ)
moist; weak fine granular structure; soft,'very friable,
slightly sticky and. slightly plastic; common vLry fine,'
fine, medium, and coarse roots; 15 percent pebbtes,
10 percent cobbles, 5 percent stones, anO iO
percent boulders; moderately calcareous;
disseminated calcium carbonate; moderatety alkaline

_ (pH 8.2); clear wavy boundary.
B2-7 to 15 inches; pqp^9pryn (10yR 6/3) very stony

loarn, dark brown (10yR 3/3) moist: weat< fine
subangular llgcfV structure; soft, very friable, stightly
sticky and slightty plastic; common v6ry Rne', tine]
medium, and-coarse-roots; 10 percent pebbies, 1S
percent cobbles, and 20 percent stonei; modeiately
calcareous; disseminated calcium carbonate;

A, moderate1y alkaline (pH S.a); clear waly boundary.
Clca-l5 to 30 inctres; very pale brown (1dyR ZIS) iery

stony loam, pale brown (10yR 6/3) moist; modbratd
medium subangular bloclcy structuiq slightiy hard,
friable, slightly sticky and slighily plasticlcommon
very fine roots and few fine, medium, and coarse
roots; few very fine and fine pores; 10 percent
pebbles, 20 percent cobbles,20 percent stones, and
5 percent boulders; strongly calcireous;
disseminated calcium carbonate; strongly alkaline
(pH 8.6); clear smooth boundary.

C2-30 to 60 inches; tight yeltowish'brown (1OyR 6/4)
very. stony loam, brown (10yR S/3) moist moderite
medium subangular blocky structuie; slightly hard,
friable, slightly sticky and slighUy plasticlfew very
fine, {ine, and medium roots; fe'& very fine and
mgqym pores and common fine por6s; 10 percent
pebbles, 20 percent cobbles, 25 percent stones, and
5 percent boulders; moderately cilcareous;
disseminated calcium carbonalq strongty alkaline
(pH e.0).

. Tlq m_olig epipedon is 7 to 10 inches thick. The sorumis 15 to 24 inches thick. The particte-sizoconiroi'se"tion
is 35 to 60 percent rock fragrirents. SeconOirvLtcium
carbonate is at a depth of 11 to 24 inches.

A horizon' Varue is 4 or 5 when dry, and chroma is 2or 3. Texture is extremely bouldery,6am, elrtremeiy
gtony loam, or extremely boulderyfine sandy ld;.
Reaction is mildly alkaline or moderatety afifine.
Catcium cirbonate eq.r{iv_afent is lt to r'S dic;ii.I horizon: Hue is 10yR or 7.5yR, valueis 5 o16 when
dry and 3 or 4 when moist, and chroma is 2 to +. iexture
i9_very^gtony loam_or very cobbty loam. Clay content is
17 to 22 percent. Rock fragmeni content isgS to SSpercent. Reaction is mildly alkaline or moderatelv
alkaline. Galcium carbonate eguivatent is 20 to Z'Spercent.

ha horizon: Hue is 7.SyR or 10yR, value is 6 or 7
when dry and S or 6 when moist, and chroma is ?to 4.
Texture.is very stony l93r or_very cobbly nnJ sanOy
loam. clay content is 17 to 25 percent Aock fraoment
content is 35 to 60 percent Reaction is moderatLry
alkaline or strongly alkaline. Catcium carbonate
equivalent is 20 to 38 percent.

C horizon: Tex{1e is very stgny loam or very cobbly
fine sandy loam. Clay content is iZ to 24 perc,'ent.
Reaction is moderately arkaline or strongly alkatine.
Calcium carbonate equivalent is 1g to 86 

'peGnt.-



Pathead Series
The Pathead series consists of moderatety deep. well

drained, moderatery permeabre soirs on benthes,'ridges,
canyonsides, and mountain slopes. These soils formed
in colluvium and residuum derived dominanfly from
sandstone and shale. Slope is 15 to 70 percbnt.
Elevation is 5,900 to 9,000 feet. Average annual
precipitation is 14 to 20 inches, and av-erage annual air
temperature is 38 to 45 degrees F.

These soils are loarny-skeretar, mixed (carcareous),
frigid Typic Ustorthents.

Typical pedon of a pathead extremety stony toam in
an area of Pathead-curecanti family asiociation,.about 2
miles north and 4 miles west of Heiper, about 1,100 feet
north and 400 feet west of the southeast corner of sec.
6, T. 13 S., R. g E.

A1--O to 3 inches; brown (1OyR 5/3) extremely stony
loarn, dark grayish brown (1OyR 4/2) moist;
moderate medium subangular blocky structure; soft,
very friable. slightly sticky and sligh$y plastic;
common very fine roots; few very fine pores; 5
percent pebbles, 1S percent cobbles, 40 percent
stones, and 5 percent boulders; moderately
calcareous; disseminated calcium carbonaie;
strongly alkaline (pH 8.6); abrupt smooth boundary.

C1-3 to 14 inches; pale brown (10yR 6/3) very cobbiy
loam, brown (10YR 5/3) moist; moderate medium
subangular blocky structure; soft, very friable, slightfy
sticky and slightly plastic; common very fine rooti
and few fine and medium roots; many very fine
pores; 20 percent pebbles and S.percent cobbles;
moderately calcareous; disseminated calcium
carbonate; strongly alkaline (pH g.g); ctear smooth
boundary.

C2-14 to 26 inches; pate brown (10yR 6/3) very cobbty
foam, brown (1OyR 5/3) moist; moderate medium
subangular blocky structure; soft, friable, slightty
sticky and slighily ptastic; common very finJand few
fine roots; few. very fine pores; 20 percent pebbles,
25 percent cobbles, and 5 percent stones;
moderately calcareous; disseminated catcium
carbonate; strongly alkaline (pH g.g); clear smooth
boundary.

R-26 inches; sandstone.

Bedrock is at a depth of 2o to 40 inches. The particle-
size control section.is_35 to 60 percent rock fraginents.

A horizon: Value is 5 or 6 wh6n dry and 3 to 5 when
moist, and chroma is 2 or 3. Texture is gravelly loam,
cobbly loam, extremely.stgny fine sandy loam, extremely
$ony loam, or extremely bouldery fine iandy ioam.
Reaction is moderatery alkaline or strongry alkatine.

C horizon: Hue is 10yR or 2.5y, vatudi-s O oi i when
dry and 3 to 5 when moist, and chroma is 2 to 4- Texlure
i: u"ry cobbly loam. extremely cobbly loam, or very stony .
f]n9 sandy loam. Clay conteni is tg fo 27 percent.'
Calcium carbonate equivalent is 11 to 2g percent.
Reaction is moderately alkaline or strongly alkaline.



iO

Podo Series
The Podo series consists of shallow, well drained,

moderately rapidly permeabfe soils on benches, mesas,
and mountain slopes. These soils formed in residuum
and collwium derived from sandstone, shate, and
limestone. Slope is 1 to 70 percent. Elevation is 5,200 to
9,000 feet. Average annual precipitation is 14lo 20
inches, and average annual air temperature is 38 to 45
degrees F.

These soils are loamy, mixed (calcareous), frigid Lithic
Ustorthents.

Typical pedon of Podo gravelly sandy loam, 1 to I
percent slopes, about 26 rniles northeast of Sunnyside,
about 2,300 feet west and 50 feet south of the northeast
corner of sec. 19, T. 12 S., R. 1 7 E.

A1-0 to 2 inches; brown (1OYR 5/3) gravelly sandy
loarn, dark brown (1OYR 4/3) moist weak rnedium
platy structure parting to weak fine granular; sott,
very friable, slightly sticky and slightly plastic; few
very fine roots; few very fine and fine vesicular
pores; 20 pEiEent pebbles; moderately catcareous;
moderately alkaline 1pH g.e; abrupt *"ry boundary.

c1-2 ro 8 inches; brown (1oyFi s/g) ioam, dark grayidn
plown (1OYR 4/2) moist; weak fine subangutar
bf.ocky structure; soft, friable, slighfly sticlciand
slightly plastic; fqw- very fine, fin6, airO meaium roots;
few very fine and fine iloresj rO idrcent pebbles;
strongty calcareous; moderatety iltaline lpH g.e)i

_ clear wavy boundary.
Cz-B to 11 inches; brgyn (rOyR S/g) gravefiy sandy

loam, dark brown (10yR a/3) moibimassVe; soft,
friable, stighfly sticky and stigjhfly plastic; few very
fine, fine, and medium roots; 25perceni pebbles';
strongly calcareous: moderately alkatine (pH e.el
abryp! smooth boundary.

R-l 1 inches; sandstone.

Bedrock is at a depth of g to 20 inches.
Al horizon: Hue is 7.SyR or 10yR, value is 5 or 6

when dry and 3 to s when moist, and chroma is 2 to 4.
Texture is gravelly sandy loam,-gravelly loam, cobbly
lg".q, very stony loam, or very Lbuldery sandy loam.
Calcium carbonate eguivaleni is t 2 tois perleni

C horizon: Hue is Z:syR or 10yR, valueis S oio when
dry and 4 or s when moist, and chroma is 2 to 4. Texture
is gravelly 91dy]9am, loarn, or gravelly loam. Clay
content is 13 to zl ,percent. Rock fragment content is sto 35 percenl calcium carbonate eqJivalent ii eg to gg
percent.
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R645-301-300 Biology

R645-301-320 Environmental Description

R645-301-321 Vegetation Information

321.100 Plant Communities

A reference area, approximately one acre in size was selected in July 1983, encompassing

pinyon-juniper-grass and riparian vegetation types (Plate 3-l). The reference area was selected

on the basis of similarity with vegetation types which were believed to have occurred within the

disturbed area before mining. This was done in conjunction with Mr. Lynn Kunzler of the Utah

Division of Oil, Gas and Mining (DOGM).

In 1993, reference af,eas were selected for the Shower House Pad disturbance and the

Tank Seam Access Road disturbance. The areas were selected in conjunction with Susan White

of the D.O.G.M. These areas are also shown on Plate 3-l.

ln 1996, a reference area was selected by Patrick Collins for the proposed Wild Horse

Ridge disturbance. In 2001 he selected a reference area for the Wild Horse Ridge Tank Seam

Pad area. These areas are shown on Plate 3-1. Plant communities and productivity was

determined from these studies.
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METHODOLOGY

A reconnaissance-type survey was conducted within each vegetation type believed to

have been disturbed, then correlated to reference areas in undisturbed areas. Quantitative

sampling was conducted by Larry Germain and Paige Waldvogel, under contract with Mel

Coonrod in August 1983. Additional species composition information was compiled in 1982 by

the Soil Conservation Service (SCS). Specific efforts were made to locate and identiff species

proposed or listed as threatened or endangered, noxious weeds and selenium indicators.
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O Sample Point Selection

Ground cover and woody plant density data were collected on pinyon/juniper-grass and riparian

portions of the reference area using a random sampling technique. The starting point of each 50

m trans€ct was randomly selected using random numbers, generating bi-directional coordinates.

Points were located in the field by pacing. Orientation of each transect was selected, using

random generation of compass bearings.

Sample Adequacv Determination

Utah DOGM guidelines (1982) dictate the following sampling adequacy requirements for

estimates of cover, shrub density and tree density:

l. Grasslands. 90 pct confidence, l0 pct precision

2. Shrublands and forests. 80 pct confidence, l0 pct precision

(Shrublands are defined as areas where shrubs contribute over 20 pct of the total cover.)

However, the guidelines require that a minimum number of samples be taken. The

guidelines identify the maximum number of sampling adequacy is not met with fewer samples.

3-4 t2/8/04



Vegetation Cover Estimation

Cover data was obtained at 50 pts, spaced at I m intervals along a transect at each randomly

selected sample point. A liner point-frequency frame (Mueller-Dombois and Ellenberg 1974)

was used to accurately measure vertical hits on vegetation, litter-rock and bare ground. Crown

or shoot cover was measured by counting only the first interception of the pin with a plant part.

Overhead canopy cover was determined by recording the plant species hit when the vertical line

of the pin was protected upward above the frame. Where crowns overlap in layered vegetation,

the uppermost layer was considered the primary vegetation hit and subsequent hits on lower

vegetation was recorded separately.

This technique provides frequency information for vegetative, litter-rock and bare ground

components of total cover along a given transect. Frequency of individual plant species

encountered along each transect was also determined to provide relative distribution information.

Shrub Densitv and Heisht Estimation

Shrub density and height were estimated along the same transects used for cover data. The

height, number and species of shrubs whose stems rise within 50 cm on either side of the 50 m

transect was recorded. Shrub heights were measured and recorded by two classes: less than 1 ft

and equal to or greater than I ft. All data was recorded on standard forms.
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Tree Densitv and Basal Aree Estimation

A total count of all trees within the reference area was done.

Additional Reference Areas

Similar methodologies were used in measuring the Shower House Pad Reference Area, the Tank

Seam Access Road Reference Area, and the Wild Horse Ridge Reference Area. The exact

methodologies are described in Appendix 3-C (Shower House Pad), Appendix 3-A (Tank Seam

Access Road) and Appendix 3-F (Wild Horse Ridge). All of these surveys were conducted by

Patrick Collins.

EXISTING RESOURCE

SCS Productivitv Estimates

Productivity estimates and range condition for the reference were obtained from the local SCS

Range Conservationist. (See Appendix 3-8.)

Samplins Methodolow

Plant Cover: 38-50 m transects; using a ten point frame at every l0 m interval.

Shrub Density: 24-1 x 50 meter transects, counting all shrubs rooted within the sampling area.

Formula for Sample Adequacy:

s t
(0.1) (x)

s2 t2
(0. t )  (x) l2

Number of
Samples needed (n)
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where: t = 1.96 at 90 pct confidence (from t table)

s : standard deviation of sample

x = mean of sample

For Cover: (numbers from cover summary sheet)

16.856
2.852

For Shrub Densitv: (numbers from Densitv Sheet)

Example calculation for deriving pct vegetative composition:

7.938
1 .913

17.22

68.37 pct

15.89 pct

t2t8/04

Agsp 742 = 19.5
38ransects

19.5 x 100
*28.52

all species' averages + bare ground + rock+ litter = 100 pct

*afl species averages tataled :28.52

Example calculation for percent shrub composition:

Chna 73 = 3.04 3.04 x 100
*  19 .1324transects

* 19.13 derived by adding all species averag€s
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Table 3-l lists the vegetation types by total acres and acres of disturbance. Each type listed is

described as follows:

Table 3-l Vegetation Types

Permit Area

Veeetation Type

Conifer

Grass

Riparian

Pinyon-Juniper

Sagebrush

Reclaimed

Bare

TOTAL

Acres

139.06

62.73

7.46

654.96

4.3

.65

19.30

904.27

Disturbed

-0-

-0-

1 .0

15.0

-0-

-0-

-0-

16.0

Disturbed Area

Drill Hydro
Seeded Seeded

-0- -0-

-0- -0-

-0- 1.0

10.0 5.0

-0- -0-

.65

-0-

-0-

-0-

10.0
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Conifer Vegetation Types

The conifer vegetation type (Plate 3-1) occurs on steep north and west-facing slopes such

as at the bottoms of the lower cliffs and between the riparian type and the lower fringes of the PJ

type. A mixture of conifer species such as Pinyon Pine Pinus edulis, White Fir Abies concolor,

Douglas Fir Pseudotsusa menziesii, and Utah Juniper Juniperus osteosperma dominate the

mature type. Primary under-story species are Bluebunch Wheatgrass Asropyron spicatum and

Serviceberry Amelanchier alnifolia. Scattered Bristlecone Pine Pinus longaeva occurs

throughout the small valleys and along the edges of cliffs in the conifer type. Lightning and fire

scared trees are scattered throughout this type. Browsing and grazing by native or domestic

herbivores appears to be light in this type.

Grass Vegetation Types

The grass vegetation type (Plate 3-1) occurs on the small knolls and benches ofthe upper

slopes in the potential disturbed area as well as on ridge tops within the permit area. This type is

dominated by Salina Wildrye El..rmus salinus mixed with Bluebunch Wheatgrass Aqronvron

spicatum and Wild Bunchwheat Erioqonum corvmbosum. Trees and shrubs common in the

surrounding conifer type occasionally occur within the grass type but the overall appearance of

the area is one domjnated by grass species.
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Riparian Vegetation Types

The riparian vegetation type (Plate 3- l) occurs as a narrow band in the moist bottoms

of the canyons in the mine plan area. Although riparian species such as Nanowleaf Cottonwood

Populous ansustifolia and River Birch Betula occidentalis occur in the type, species such as

White Fir Abies concolur and Douglas Fir Psuedotsuga menziesii, which are common in the

surrounding conifer type, also dominate the riparian type. In some areas it is primarily the

presence ofthe stream bottom and relatively robust growth form ofthe species that separate the

riparian bottom from the surrounding conifer vegetation. Most of the vegetation cover in this

type is provided by the trees. The under story in the riparian type consists of scattered shrubs

such as Rocky Mountain Juniper Juniperus scopulorum and Woods Rose Rosa woodsii as well as

a sparse cover of the grasses and forbs. Use of the riparian type by native and domestic

herbivores appeared to be light.

Pinyon-Juniper Type

PJ habitats, prevalent on the south-facing slopes with rocky substrata ofblocky

sandstone, were extensive in the permit area (see Vegetation Map, Plate 3-1). Most PJ areas were

dominated by open stands of the Pinyon Pine Pinus edulis, Rocky Mountain Juniper Juniperus

scopulorum, and Utah Juniper Juniperus osteosperm4 with large Curl-leaf Mountain Mahogany

Cercocarpus ledifolius. In a few places, the conifers were essentially lacking, resulting in a

Mountain Mahogany "woodland." Many of the Mountain Mahogany more closely resembled

small trees than shrubs being over 3 m high and having a single large trunk near the ground.

Scattered Ponderosa Pine Pinus ponderosa and Douglas Fir Pseudotsuga menziesii were
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conspicuous in more mesic sites, especially valley bottoms, and Serviceberry Amelanchier

spp,was occasionally present in significant numbers.

Prominent PJ understory species included Big Sagebrush Artemisia tidentata, Fringed

Sage Artemisia frieida, Broom Snakeweed Xanthocephalum sarothrae, Salina Wildrye Elymus

salinus, Indian Ricegrass Oryzopsis hvmenoides, Skyrocket Gilia Gilia asgreeata, and Gumweed

Macheranthera erindelioides.

Sagebrush

The sparse distribution of the sagebrush habitat type appears to be controlled by exposure

and moisture availabilify. The largest stands of sagebrush occur in the flat lower drainage of

Bear Creek Canyon. This habitat type merges on both sides of the canyon bottom, with the PJ

(See Vegetation Map, Plate 3-l).

Dominant vegetation species include Big Sagebrush Artemisia tridentat, Rubber

Rabbitbrush Chrysothamnus nauseosus, Fringed Sage Artemisia frieida, Thistle Cirsium spp.,

Skyrocket Gilia Gilia aggregata, Plains Pricklypear Opuntia polyacanth4 Cheatgrass Bromus

tectorum, and Bluebunch Wheatgrass Asroovron spicatum.
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Bare Cliffs and Talus

Vegetation is nonexistent or sparse and consists of a few grasses and forbs. Cliffs

separate the Grassland vegetation type of the plateau from the more vegetated areas of the

canyon bottoms.

Shower House Pad Vegetation

In 1994, Co-Op disturbed additional area for constructing a shower house and employee

parking area. The baseline vegetation data is described in Appendix 3-C. Sampling was

performed in the fall of 1992. A reference area for the Shower House pad is shown on Plate 3- |

and the reference area information is also included in Appendix 3-C.

Tank Seam Access Road Vegetation

ln 1994, Co-Op constructed an access road to the Tank Seam. Construction of the Road

is described in Appendix 3-I'1. The pre-disturbed vegetation data" sampled in the fall of 1992, is

described in Appendix 3-D. A reference area was selected for the Tank Seam portal pad and

access road, and is shown on Plate 3-1. Appendix 3-H contains sampling data from the reference

area and a comparison to the pre-disturbed vegetation on the Tank Seam access road and portal

pad is included in Appendix 3-D.
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Wild Horse Ridge Vegetation

In 2001, Co-Op increased the disturbance to include access roads, portals and a conveyor

corridor to access coal reserves in Wild Horse Ridge. The baseline vegetation data is described

in Appendix 3-F.. Sampling was performed in August of 1996. A reference area is shown on

Plate 3-lo and sampling information for the reference area is included in Appendix 3-F.

Production information was collected on the proposed disturbed area and reference area in

August, 1999. This information will be included in Appendix 3-F.

Wild Horse Ridge Tank Seam Vegetation

The baseline data for the Wild Horse Ridge Tank Seam area is described in Appendix 3-

G. Sampling was performed in August of 2001, a reference area is shown on Plate 3-l and

sampling information for the reference is included in Appendix 3-G.

C. W. Mining Company will assure that for the Tank Seam area there will be at least

I ,000 plants per acre after reclamation, and that at least half of the woody plants (by number)

will be comprised of Mountain Mahogany, Skunkbrush, and Vasey Big Sagebrush.

Fedcrral lcase U-61048 & U-61049

Irr 2004 & 2005 Mt. Nc'bo Scientif ic in cooperalion wit

vqgglaliQn survey' of all ar

tnis stuOt,can Ue
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Mohrlend Vegetetion
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A summary of the reference areas are presented in lable 3-2.

Table 3-2 Vegetation Reference Areas

Reference Areas Reference Type
Shower House Pad Grass-Pinyon-Shrub
Tank Seam Access Road Reference Area Pinyon-Juniper-Grass-Mt. Mahogany
Wild Horse Ridge Reference Area Pinyon-Grass-Conifer
Wild Horse Ridge Tank Seam Area Grass-Conifer-Mt Mahogany

321.200 Productivitv of Land

See R645-301-321-100
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I R645-301-322 Fish and Wildlife Information

The information in Appendices 3-I, 3-J, 3-K, and 3-L was developed to address Division

of Oil, Gas and Mining requirements in conjunction with recommendations by the Division of

Wildlife Resources.

FISH AND WILDLIFE RESOURCES

SCOPE

The purpose of this report is to inventory the wildlife resources in the Bear Canyon Mine permit

Area and to evaluate the impact of the operation of the mine on those resources. The study

includes birds, amphibians, reptiles, and mammals. Analysis entailed a review of the applicable

literature, consultation with the relevant agencies, field analysis, and impact evaluation. Input

and recommendations from the Utah Division of Wildlife Resources (UDWR) can be found in

Appendixes 3-l and 3-J.

In sum, this study uncovers min impact on wildlife from continued operation of the mine.

Since the Bear Canyon Mine has been worked intermittently since 1896, the ecosystem has

already stabilized to some degree with mining.
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MErHoDoLocY

Aquatic Resources

Bear Creek is the only water within the permit ueathat is perenial (class 3A). Runoff from the

permit area flows into the Bear Creek and the Huntington Creek drainages. These are the only

drainage which could potentially be affected by Co-Op's mining activities and the potential

impact is expected to be insignificant. A discussion of the potential impacts can be found in

Section 9 of Appendix 7-J.

The aquatic resource description ofBear Creek consists of a review of available

information from previous surveys. Surveys have been conducted of both Bear and Huntington

Creek although the potential for impact is considered to be minimal. Water quality

determinations have been conducted by certified laboratories to establish baseline data and

routine monitoring will continue as outlined in Chapter 7 on all surface and ground water within

the permit area.

3-  l8 r2l8/04



Terrestrial Resources

This research was designed to qualitatively evaluate the terrestrial vertebrate components in

habitats which may be affected by the proposed expansion of the Bear Canyon mine. The

following methodologies were used:

Conduct a literature review and detailed analysis of UDWR plan for the Bear Canyon

Mine project and geographic area of concern.

A thorough literature review was conducted. The libraries at each of the major

universities in Utah were surveyed. Special emphasis was given to location of published

literature pertinent to the geographic area and habitat types in question. In addition,

surrounding mine plans were reviewed for pertinent data.

Visits were also made to state and federal agencies that have jurisdiction or

control over the study areas. All pertinent reports and management plans were reviewed,

and appropriate personnel were questioned.

Contact the regulatory authorities to determine what wildlife information might be

required.
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The regulatory authorities were contacted by mail, phone, or personal visit to

determine what wildlife information would be reouired.

Identify and cursorily inventory the terrestrial vertebrates by species for each ofthe

habitats in the area of potential impact. Determine migratory utilization of the habitats.

Literature analysis and field observations were conducted to determine the

probable and actual inhabitants of the area of potential impact and to identiry habitats

significant to their presence and/or persistence.

d. Categorize the status ofeach species and highlightthose that deserve special attention

because they are endangered or threatened or ofeconomic or recreational value.

The methods and procedures essential to the accomplishment of this objective

involved basically two things. First, all of the species observed or known to inhabit the

potential areas ofimpact were identified to species through objectives a and d and listed

phylogenetically in tabular form. Second, all species were categorizedby: l. habitat, 2.

relative abundance, 3. resident species, 4. seasonal use, and/or 5. high interest species.

The term "high interest species" designates those animals that require

special attention by scientists and/or public management agencies because they are either

endangered, threatened, protected game, or ofeconomic or recreational value. The

reasons forthis high interest designation include: L ranges are small, thus restricting

population to perhaps afew, 2. although populations may be numerically large, ranges
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may be small within the entire represented area, 3. irrespective of population numbers or

range, little is known of the cunent status and in some cases information suggests that

populations are declining, 4. species are sensitive to impact and may be in danger of

abnormal declines, 5. species are relict or may have aesthetic or scientific value, 6.

economic or recreational importance, and 7. combinations of the above.

e. Evaluate and discuss in the report from the significant interactions on the terrestrial

vertebrates present. High interest species are to be highlighted.

This objective is satisfied by discussions ofthe significant habitats, interactions,

and potential results ofthe impacts on the terrestrial vertebrates. Appendix A outlines the

procedures adopted by Co-Op as recommended by UDWR.
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EXISTING WILDLIFE R"ESOURCES

Wildlife Habitat in the Mine Plan Area

The area ofpotential impact is covered by several important habitats that are used by species

considered of "high interest" to various management agencies because of economic or recreation

value. There are five majorvegetation habitats from a faunal standpoint: pinyon-juniper,

sagebrush, conifer, grass, and riparian.

Mine Site Location. This area is approximately l6 acres and is one area where surface

construction will occur. It is covered primarily with pinyon and juniper trees, sagebrush, and

rabbitbrush, with spruce trees in some of the side canyons. Basically it is a high, dry, desert

environment.

Haul Road and Utility Conidors. Haul road and Utility corridors are both described as having

the same general habitat as the Mine site with the addition of a narrow band of riparian habitat

along Bear Creek.
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Wildlife

Aquatic Wildlife Habitat and Value Determination

The only perennial stream's that runs through the Bear Canyon Mine permit area Bear

Creek and Fish Creek. Onl

containing an average of lOgpm during the fail.

Bear Creek is a low-quality aquatic environment of little value to the aquatic resources of

the area. A biological community most likely occurs in Bear Creek on an intermittent basis.

Being present during a portion of those years when runoff is exceptionally high followed by

wetter than usual summer and fall precipitation.

Even if the mine was removed, natural conditions would be stressful to aquatic life.

Huntington Creek does receive runoffand/or groundwater from the permit areaat some times

during the yr, but because of Bear Canyon stream's quality, impact from mining will be minimal.

All drainage from disturbed areas is passed through sedimentation ponds before discharge,

reducing impact potential further.

Terrestrial Wildlife Habitat and Value Determination

Literature and field data were summarized for all terrestrial vertebrates of concern, the species

status, and potential perturbation. Appendix 3-K list all of the vertebrate species of southeastern

Utah according to their various ecological classification. All species whose ranges appear to

overlap any or all of the potential area of impact are listed.
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The permit area could potentially be inhabited by 239 species of vertebrate wildtife as

detailed in Appendix .l-l and 3-J. Some of these are considered high interest species for the

habitats and local area of concem. High interest wildlife are defined as all game species, any

economically important species, and any species of special aesthetic, scientific or educational

significance. This included all federally listed threatened and endangered species ofwildlife.

UDWR has determined that the permit area is of critical value for the elk and mule deer.

Mammals

The area of potential impact is likely to be inhabited by 84 species of mammals. The names of

these animals and their habitat affinities are listed in Appendix 3-I and 3-J. They represent 6

orders and l5 families of mammals. Twenty-five species are considered high-interest species, l4

ofwhich are protected by state or federal code. The conifer and high elev mountain grass areas

near the Northern extreme of the permit area are used as summer range and fawning areas for

mule deer. They are also utilized by cougar, bobcat, and possibly bear.

The low elev mountain grass and pinyon-juniper habitats in the foothills just above the

Mine are utilized by elk, during winter and spring. The same area is used during spring,

summer, fall and, as indicated by fallen antlers, during winter by a few of the larger deer.

However, the major winter area for mule deer is in the pinyon-juniper and sagebrush habitats,

along the lower hills and the entire foothill area. In all habitats, water is a critical resource and is

possibly the limiting factor. The high interest species will be discussed individually in Section
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322.220 of this report. It is doubtful that proposed expansions will seriously impact the other

species since no new surface disturbances are planned.

Birds

( t hough t t obeayea r - round res iden t i nsou theas te rnU tah ) . i f f t

ions. Tlre Northetn goshawk and the golden eagle are

Management lnclicator Species. The Northern goshawk has not been fcrund in the permit area.

Golden eagles are fbuncl within the permit area. Both the golclen eagle and the peregrine falcon

are included in the raplLor surve.v-'s perforrned b), C. W. Mining Company. Rtrptor survels will be

perft)rrned yearly during the iit'e ol'the mine. "fhe results of these surve.y-s are included in

appendix 3-1,. Potential areas of impactare shown on Plate 5-3A. The areas designated for

potential impact include the mine site location, and the haul road and utility corrido

potential escarprnent failure. Migratory bircls covered b.v E.O. 13186 ma.v- pass through the area.

The more important bird species of the area are listed in Appendix 3-K.
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Amphibians and Reptiles

The material used in this portion of the report was derived from literature and a discussion with

Dr. W. W. Tanner (retired) an internationally known herpetologist specializing in the reptiles and

amphibians of Utah.

Increasing elev rapidly reduces the number and kind of reptiles and amphibians. In Utah,

the more northern latitude reduces numbers of reptiles and amphibians in much the same way as

does the increase in elev.

The geographical and associated climatic factors have eliminated most desert species,

leaving species that are adapted either to mountain habitats or mountain type habitats developed

in the more northern areas. Thus, the reptiles and amphibians of Utah, and particularly those

inhabiting the areas under the consideration, have arrived in Utah by means of dispersal lanes

coming from the northeast and the southeast. With few exceptions, the species listed have wide

distribution and are versatile in their adaptive abilities.
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Literature pertaining to the amphibians and reptiles is extensive, but much of it refers to

species occurring in the desert areas and has only limited reference to forms inhabiting high elev

in Utah. Most of the publication dealing with species lists for the state are old.

The most up-to-date listing for the area under consideration may well be a checklist of

Utah amphibians and reptiles (Tanner, 1975), and Utah Division Publication No. 78-16 (Dalton,

1978) (Appendix 3-K) which references a contiguous and similar geographic area.

Amphibians. Based on the literature review, it was determined that probably six species of

amphibians inhabit the proposed area of concern which provides substantial value habitat for the

three species liste . All

amphibians are legally protected in Utah, but since the species listed are all widespread

throughout similar habitats in Utah, none are treated as high interest species, and therefore, are

not individually discussed.

Reptiles. Based on a review of the literature, it was determined that probably 18 species of

reptiles occupy the expansion area; this area is considered to be a substantial value habitat for all

species. All reptiles have some protection under the Utah code, but since the species listed are

all widespread throughout similar habitats in Utah, none are treated as high interest species and,

therefore, are not individually discussed.

rV. Tanner, Amphibians,l93l; Woobury, Rgg!!!es, 1931, and Pack, Snakes, 1930

2Other recent literature pertinent to this report are: Schmidt (1953); Stebbins (1954 and
1966); W. Tanner (1953, 1957 a and b, 1966 with Banta, 1969 with Morris and 1972 with
Fisher and Willis); and Woodbury (1952).
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Listed or Proposed Endangered or Protected Species of Plants and Animals

'I'he CoLrlrty [-lsts of [Jtah's Federally Listed 
'fhreatened('I'). 

Endangered(E). and

Candidate(Cl) Species published Septernber 25. 2006 by the Utah Division of 'Wildl i l 'e Resources

(DWR) is shorvn below.

Common Name Scientific name Status
Jones Clycladenia Clycladenia humil is varjonesii  T
Maguire l)ais), [irigeron maguire T
Last Chance'I'ownsertdia 

'I'ownsendia 
aprica 'I

IJameby Reed-rnustard Schoenocrambe barnebyi B
San Raf-ael Clactus Pediocactus despainii E
Winkler Pincushion Clactus Pediocactus winkleri T
Wright Fishook Cactus Sclerocactus srightiae [i
Ilumpback Chub Gila c),pha E
Bon,vtai l  Gila elegans E
Colorado Pikeminnow Ptychocheilus lucins E
Razorback Sucker Xyrauchen texanus E
Bald Eagle - Breeding Haliaeetus leucocephalus f
Yellow-billed Cuckoo - Possibly Cocc],zus americanus T
Mexican Spotted Owl Strix occidentalis lucida T
Southrvestern Willow Flycatcher Ernpidonax traillii extimus E

A map showing blocks u'ith lists of Utah sensitive species was also downloaded from

DWR's web page. (See figure 3-l )

In 2004 C. W. Mining rneet with DWR and based on this map it was determined that due

to elevation the onlv possible species of concern fcrr the perrlit area was the Townsend's Big-

eared Bat. l)WR also stated that the,v anticipated the addition of the Flamulated Owl to the

threatened zrnd endangered species list in the near future. and that it rna.v also be a species ol'

c0t10ern.

In order to address these concerns C. W. Mining conducted a bat and ou,l survey and

determirred that neither of these species were located in tl,e permit area. l'he results of tl,is

survey can be fbund in Appendix 3-M
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Figure 3-l
Species in Relation to Permit Area

(created b.v the IJtah Division of Wildl i t 'e Resources May 3.2006)
T&ESpec iesL i s t
l]lock I tslock 2
I lald Eaele (l ' lal iaeetus leucocephalus) Northenr Gosharvk (Accioiter qentil is)

Bkrck 3 Block. l
Amcrican ]-hree "l 'oed Woodpecker (Picoicles dolsalis) Westem 

'l 'oad (Bufb boreas)
Tbwnsend's Il ig-e:lred [Jat (Cor.ynorhinus townsendii) I ' :erruginclus Hawk (Buteo Regalis)
Greater Saqe-grouse (Centrocercus urophasianus )
Canada Lvnx (Lynx canaclensis)

l l lock 6
Bonnevil le C-lutthroat Tlout (Oncorhvnchus clarkii utah) Nolthern Cosharvk (Acciniter gentil is)
Clolunrbia Snotted Frog (Rarra luteiventris) Greatel Saqe-grouse (Centrocercus urophasianus)
Western 

'l'oacl (Bufo boreas) (lanada Lvnx (l,ynx canadensis)
I]lock 7 Block I
Northern Gosharvk (Accipiter qentil is) Ferruginous tlawk (Buteo Resalis)
C'i reater Sage- qrouse (Centrocercus urophas ianu s )
Block 9 Block  l0
Greater Sage-grouse (Centrocercus urophasianus) Wrieht Fishhook Cactus (sclerocactus wrightiae)

Winkler's Pincushion Cactus (Pediocactus winkleri )
Bluehead Sucker (C'atostonrus discobolus)

Greater Sage-grouse (Centrocercus uroDhasianus )
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There are no endangered or threatened species of mammals in the mine plan area, nor

are there any in proximity close enough to be considered €+gure+t). Co-Op is committed to

notiff the Division in the event any T & E species were observed on the permit area, as well as

any critical habitat.

Official U.S. Fish and Wildlife Service Section 7 opinions relating to the aquatic

resources of Huntington and Eccles Canyon drainages have indicated that no threatened or

endangered species of fish or other aquatic organisms have been found in waters upstream of the

lowest 2 or 3 mi of the Price or San Rafael rivers. The organisms of Trail Creek, as presently

known, are all common and widely distributed throughout streams of Utah. The aquatic

organisms of Bear Creek have representatives of several taxonomic classifications that are

limited to low quality environs, but none, as far as is presently known, are rare in the inter-

mountain region.

in the mine plan area. Known raptor nest sites within the permit area are shown in Appendix 3-L

and on Plate 5-3A,.

and+i+dt+bseniee,

According to the Utah Division of Wildlife Resources report, there are

current or old raptor nest locations within or near the permit area. The location of the nests are

shown on Plate 5-3A and a description of them and of the raptor surveys is in Appendix 3-L.
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No plant species listed as threatened or endangered (U.S. Fish and Wildlife Service,

1982) or proposed for threatened or endangered status (Welsh and Thorne,1979) was observed

on the study area. No plants listed as threatened or endangered are known to occur in the Co-Op

permit area (Thompson, personal communication, 1983). The U.S.D.A. Forest Service identified

no threatened or endangered plants in their correspondence dated 29 Jan l99l (Appendix 3-B).

A survey on November 4, 1993 by Robert M. Thompson, USFS Botanist, revealed no threatened

or endangered species within the proposed road extension area for the Tank Seam (letter,

Appendix 3-B).

A sensitive species, Canyon Sweetvetch (Hedysarum Occidental Yar Canone), was

identified within and adjacent to the Bear Canyon disturbed area. Populations were found to be

high, especially in the areas on Federal Lease U-0243I6. Information on this species is presented

in Appendix 3-E. Locations of these plants are shown on Plate 3-l and 3E-1. And is discussed

in Appendix 3-F, populations were also observed within portions of the proposed Wild Horse

Ridge disturbed area" and in the lower po . Where

these plants are located, Co-Op will avoid disturbing them to the extent possible during and

subsequent to construction.

In order to re-establish the species in this area upon final reclamation, the topsoil

stockpile will be seeded with the species to establish a community on the stockpile. This seed

will be obtained from the Canyon Sweetvetch communities located in upper Bear Creek, shown

on Plate 3E-1. During the season prior to final reclamation, seed will be harvested from the

community established on the topsoil pile, as well as from the other communities within Bear
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Canyon. These seeds will be incorporated into the seed mix during seeding following the topsoil

redistribution.

Link Trail Columbine (Aquilegiaflavescens Var. rubicunda) also classified as a sensitive

species, has been found in three locations in Bear Canyon. The first location is in the vicinity of

Big Bear Spring. The second location is in the riparian area of the right fork of Bear Canyon,

located below spring SBC-14 near the Wild Horse Ridge Coal Storage Bin. The third site is at

the confluence of Bear Creek and the right fork of Bear Creek. The third location is the only sight

proposed to be disturbed, where two specimens observed. T'he plant was also found in

the k:rwer portions of Fish Creek below the permit bourrdary. Where these plants are located, Co-

Op will avoid disturbing them to the extent possible during and subsequent to construction.

322.220 Habitats and Areas of High Value

2 . ' f [ r e rna ina reaso f | r i shva lue f t l r veqe ta t i ona re the

riparian areas around springs and streanrs. These areas extend zrpproximatel)' 0-100 11. l 'rom the

sprirrg sources. The) also occur intermittently along a 30 fi. corriclor in tlre rigtrt firrk of Fish

Creek start ing at a point 1.637 f t .  rvest and l . l5 l  soLrth of the northeast corner of sect ion 18
'I' l6S 

R8E. anclextencling past the permit bounclar)'.

Due to the depth ol'ovet'burden no intpact tcl these areas are expected. Since these area

are dependent on the springs and strearns witlrin thern any impacts to thern rvill be the result of

loss o1'r,vater l ' low. J'he water monitoring plan outlined in Chapter 7 r,vill catch an) irnpacts to dre

n'ater 1'low. I1'an impact is noticed the land ou'ner and the Division will be consultecl and a site

specific mitigatiorr plan rvill be developed. A detailed discussiorr of subsidence inrpacts and

protect ion rnethods is included in Appendix 5C.

Areas o1'high value lbr wi ldl i l 'e include deer and elk calvirrg.  fawning. and grazing i i reas.

as i,vell as areas of habitat lbr ll lack Bears. Bobcats. and Mountain Lions. All inlbrnration

avai lable on these areas are shown on Plates 3-2,3-3.3-4. and 3-5, A more detai led discussion

of hatritats and areas of hich vtrlue can be fbund in Appendix 3-1. Appendix 3-l( includes a

mit igat ion plan adclressing possible impacts to wi ldl i te.
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R645-301-323 Maps and Aerial Photographs

323.100 Vegetation Reference Areas

The location of reference areas for determining the success of revegetation can be

found on Plate 3-1.

323.200 Monitoring Stations

Not Applicable

323.300 Protection Facilities

Not Applicable

323.400 Plant Communities and Sample Locations

Vegetation areas of the mine plan site have been mapped and placed in the permit. This

information can be found on Plate 3- l.
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R645-301-330 Operation Plan

R645-301-331 Intrim Reclamation Plan

SCOPE

The following procedures are deignedto revegetate and control erosion. They will to a large

degree satis! the commitments made by the Co-Op in their permit wile also satisfiing OSM

regulations as pertaining to wildlife concerns and interim reclamation for those areas which will

be utilized during mining operations.

Actual procedures involve a three phase program:

l. Earth work to prepare the site to be stable enough for a period of time to allow vegetation

to become established.

Hvdro-seed Mulch the entire area to supplement revegetation and control runoff until

stabilization is complete.

3. Veeetation Monitorine will be continued on each site for 5 years or until vegetation

standards have been met. Reseeding will be completed if required.

The operator will notift the division two weeks prior to all seeding work (interim or

permanent), to allow the Division to be on site when the work is done.
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Phasel-EarthMovins

The pad down slopes will be brought back to areasonable configuration by

implementation of a crawler tractor. The actual method will involve smooth contouring of the

existing soil and walking the crawler up and down the slope attempting to minimize compaction

while at the same time creating small indentations by the grouser on the track. This

methodology creates an enhanced micro-climate for the establishment of seed and guarantees

sufficient compaction as to assure integrity and stability of embankment and prohibit failure.

Phase 2 - Seedine and Mulchins

The entire disturbed area will be drilled or broadcast seeded (including hydro-seeding) during

the mid fall season with a target completion date of l5 October. The seed mix and rate of

application for interim reclamation is shown in Table 3-3. Hydro-seeding and mulching will be

carried out in conjunction with the earth work of Phase l. All Hydro-seed or hand seeded areas

will be lightly raked to insure adequate soil/seed contact. Recommendations for the hydro-

seeding and mulching operation are shown in Table 3-7.
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Table 3-3 Recommended Seed Mix for Interim Reclamation

Species

Grasses

Asropvron dasvstachyum
Thickspike wheatgrass

Asropyron spicatum
Bluebunch Wheatgrass

Elvmus cinerus
Great Basin Wildrye

Oryzopsis hymenoides
Indian Ricegrass

Poa secunda
Sandberg Bluegrass

Cover Crop

Avena sativa
Oats

Lbs/Acre PLS
Hydorseed

t2/8/04

8.7

1 .7

2.2

All seed obtained will comply with all state and federal seed laws. Copies of certificates for

testing and poundage of seed purchased, will be submitted to the division.

3-36



Phase 3 - Monitorins

All interim seeded areas will be inspected at the end of each growing season to determine

the success of the seeding program for a period of at least five years (reclamation years l-5).

Where success is not apparent, as represented by achievement of 80 pct original cover during the

S-year period, monitoring will be immediately investigated to determine the possible failure

cause(s), so that positive steps can be taken to establish the desired interim vegetation during the

next seasonal opportunity. The success ofthe interim seed mixture will be evaluated and areas

that do not meet the success criteria will be reseeded. This effort will ensure a temporary cover

of small grains, grasses or legumes until a permanent cover can be established.

Ocular estimates will be made to determine the degree of success for interim revegetation

attempts.
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R645-301-332 Subsidence Impacts and Mitigation

All subsidence will be monitored as shown on Plate 5-1. A detailed description of C.

W. Mining Company's subsidence monitoring plan is included in Appendic 5C.

R645-301-333 Plant, Fish and Wildlife Impact Avoidance Plan

Protection of Vegetative Resources

Co-Op has maintained a commitment to reclaim the unused disturbed areas to the extent

of the cover of the natural vegetation on the mine plan area. ln areas above retreat nrining no

impacts to vegetation are expected. If vegetation is impacted a mitisation plan will be developed

with input frorn the land owner ancl the Division of Oil. Gas. and Mining.

Projected Impacts of Mining on Vegetative Resources

Since the Bear Canyon Mine is an underground mine, the overall impact on surface

vegetation is minor. The effects of surface operations on vegetation from new construction are

on-site erosion and reduction of desirable plant species which reduce forage production and

wildlife capacity.

Vegetated areas adjacent to the disturbed areas are protected from coal fines primarily by

utilization of dust controls, such as water sprays on the coal handling facilities and watering of

the coal haul roads. One of the major areas that indicates collection of coal fines, is located in

the canyon below the Upper Storage Pad. However, the actual impact has not been determined.
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In order to eliminate the potential of coal fines migrating to surface waterso this area was

added into the disturbed area boundary in 1992. Runoffwill be directed to sediment ponds, see

R645-30l-742.300. Areas in Bear Canyon surrounding the mine site will be routinely monitored

and additional preventative and/or control actions will be taken if additional affected areas are

identified.

Waste dumping or other disturbance on undisturbed areas is not permitted. Disturbed

area perimeter markers delineate the boundaries of disturbance. Employees are trained not to

dump or otherwise disturb areas outside those boundaries.

Renewable vegetative resources exist within the wild Horse Ridge subsidence zone in the

form of timber and grasslands which are used for grazing. As discussed in Appendix 35-C,

minimal detectable subsidence is expected on the surface. Past experience has shown that

tension fractures which result from subsidence are localized and minimal, so these resources

should not be impacted. Further discussion is contained in Appendix 35-C.

Mitigating Measures to be Employed to Reduce Impacts on Vegetative Resources

All recontoured areas will be planted and revegetated during the first appropriate season

following grading and redistribution of topsoil. This program will include any necessary addition

of remedial treatments to the soil. A suitable, permanent and diverse vegetative cover has been

selected on the basis of appropriate land management agency requirements and will be

established on all reclaimed areas. The schedule of the program is presented in R645-301-
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542. | 00. What follows is an outline of the major aspects of the revegetation plan. The specific

measures involved will be addressed on a site specific basis.

Seeding and Plantine. All plants used to revegetate the disturbed areas will be native or

compatible species selected specifically for the vegetative community. Seed types may include

wheatgrass, salina wildrye, sagebrush, pinyon and juniper and are listed in R645-301-340.

Wherever possible, seed will be drilled or disked into the ground. In steep slope areas, where

such techniques are diffrcult or impossible, hydro-seedings or cyclone spreader seeding will be

done.

Native shrubs will be used for shrub replanting. These will be potted seedlings, if

available. Bare-root trees will be used to some extent. Seedling will be planted during the

months of April-May when possible. However, depending on availability, fall planting would

occur September-October.

Mulchine and Moisture Retention. All regraded and topsoiled areas will be mulched or

otherwise treated to promote germination of seeds and to retain moisture. Various moisture-

retention products are available and are detailed in the specific reclamation plan in R645-301-

340.

Maintenance. Should such procedures prove necessary to the success ofthe revegetation plan,

protection of replanted areas from animals may be carried out. Such procedures however, are
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unlikely to be needed because the species to be selected should not require continuous or

considerable maintenance beyond replanting.

Vegetation Monitoring Procedures

Qualitative observations of revegetated areas will be made yearly throughout the ten year

liability period (See R645-301-250). Quantitative measurements of reclamation will be collected

during years 2,3,5,9 and l0 of the same bond liability period. Any areas not achieving success

will be re-evaluated and revegetated as needed.

Protection of Fish and Wildlife

Wildlife is present in the mine plan permit area. Due to the size of the total disturbance

impacts on the various mammal, amphibian and reptile species should be minimal. In addition,

Co-Op is committed to mitigating as much as possible the adverse effects of all new construction

and maintaining the natural abundance and diversity ofthe area.

Projected Impacts of Mining on Fish and Wildlife

Mammals. The Bear Canyon Mine plan area is inhabited by 74 species of mammals, of which

25 species are considered ofhigh interest and l4 ofthese are protected by state or federal law.
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Elk that are thought by the Utah Division of Wildlife Resources (UDWR) to be stable

and productive use portions of the mine plan area at various times of the year for such necessary

activities as wintering and feeding. This use, however, is marginal and not crucial. The minimal

disturbance caused by planned surface facilities will have no significant impact on the herd.

Mule deer utilize the whole permit are4 taking advantage of various habitat at different

times of the year. Browse in the wintering range within the permit area is in good shape and

should facilitate over-wintering of the herd. Projected impact from proposed surface operations

is expected to be minimal. The range of cougars in the permit area is determined by the

migration patterns of mule deer and by human disturbance. Since the cougar population is low

and since their range is far greater than the areas of proposed constnrction, mining activities will

have little impact on the species.

Black bear may inhabit the permit area but the area is small compared to the overall

habitat area. Black bears are not numerous, nor are they likely to be disturbed during the most

sensitive times of their annual cycle. Impact will be minor at most.

Cottontail rabbits are likely to be affected only by subsidence, which will be limited to

relatively small areas thus causing little impact. Disturbance to vegetation resulting in several

succession will actually improve the reproduction potential of the rabbits.

Impact on snowshoe hares will be minor since the species habitat in conifer-aspen stands

is limited in the permit area.
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Furbearers using underground burows may be affected by subsidence within limited

portions of the permit area. However, such effects will be temporary and the species are

widespread and adaptable to human activity. Long-term impacts will be minimal. Mining

activity will have little effect on the habitat of small mammals. Subsidence damage to burrows

could increase mortality and reduce reproductive success temporarily, but the effect would be

temporary because of the continued survival of the breeding population in contiguous areas and

to the high densities of these species.

Birds.

Several sensitive

species may be present. l'he Golden Eagle is found on escarpments in and around the permit

boundary which is a USFS Managentent lndicator Species.

Potential impact on bird species would be escarpment failure and loss of riparian habitats.
No loss of riparian habitat is expected. Escarpment f'ailure and protection of escarpments and

. (See Raptor Survey UDWR -- Appendix 3-
r).

in€
atri
Rid€e

Amphibians. The three amphibians occurring in the permit area occupy similar habitats

throughout the region and are unlikely to be affected in any major way by planned activities.

Reptiles. Reptiles found in the permit area are located in many other similar habitats and their

populations will not be seriously impacted by planned activities. UDWR personnel will be

notified if any denning sites are discovered during mining or construction.
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Aquatic Wildlife. Since there are no high quality streams in the surface operation areas, little

impact to aquatic wildlife is expected. Huntington Creek, the closest high quality stream to the

permit boundary, is located a considerable distance from the surface operation, 1.5 miles. This

high quality fishery is protected through Co-Op's Sediment Control Structures (R645-301-

742.300).

l,ease Areas

In most areas above_!_nining no sr.rbstantial impact is expected due to the depth ol'cover.
' lhe possible inrpacts to the areas of high value is the fbrnration ol 'subsidence cracks. If

this happens it  wil l  be mit igtrted as describecl in R645-301-358.

Another area o1'coucern is along the escarpments. The prinrary concern is loss ol' raptor

nests clue to escarpnreut fuilure. C)ther concerns are impacts to sensitive' plants" sedimentatiorl.

other w,i lcl l i f 'e. and visr-rals. 
-[ 'hese 

impacts wil l  be rrr i t igated as ciescribed in R645-301-358.

Llscarpment t'ailule and these irlpacts are discr"rssed in more detail in Appendix 5C and in Section

9 (l l l ' tC) of Appenclix 7i.

Mitigating Measures to be Employed to Protect Fish and Wildlife

Maximum effort will be made to minimize habitat disturbance and loss. Surface activity

will be minimal. Construction will be scheduled to minimize conflict with deer and elk use

periods.

The disturbed areas will be reseeded within the next growing season and the resulting

seral succession will actually benefit deer and elk. Habitat loss due to construction in limited to

the size of the disturbed area and will be small. All water in the permit area is perennial, but of

poor quality. Any water sources necessary to wildlife will be provided. in addition, riparian

habitat will be enhanced. Structures that pose a barrier of hazard will be provided with

passageways, buffers, fences, or other necessary protection, as directed by UDWR (Appendix 3-

J). Co-Op is committed to reclaim all disturbed land and remove all support facilities in
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accordance with R645-301-540 upon completion of mining to prevent damage to fish, wildlife

and related environmental values.

The applicant will inform employees of the vulnerability of local wildlife and will

admonish them to avoid all harassment or unnecessary activity. In addition the training film

offered by the UDWR "Coal Mining and Wildlife" will be shown annually to all employees.

Any discovered wildlife impact not described here will be mitigated by Co-Op with

methods agreed upon by UDWR. Co-Op will also report the presence of all Golden Eagles on

the permit area as well as any T&E species.

Since no impacts are expected to surface waters of mine area in the near future, no

special mitigation plan concerning Bear Creek is presented here.

Wildlife Monitoring Procedures

Bear Creek does not warrant a biological or habitat monitoring effort in the area of the

mine lands. Deer and rodent use of areas planted with tree and shrub species will be observed

yearly. If heavy use of the planted trees and shrubs by deer appears probable, appropriate

protection measures will be taken. Also, should significant rodent damage become likely, a

control program may be developed in conjunction with UDWR and appropriate land

management agencies.
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R645-301-340 Reclamation Plan

R645-301-341 Revegetation

The following procedures are designed to revegetate and control erosion. They should

satisfr the commitments made by Co-Op towards post mining land use while also satisfring

State and Federal regulations. A proposed revegetation schedule is given in Table 3-4.

The operator will submit a detailed revegetation plan in the last Five-Year Permit renewal

prior to reclamation. The plan will include detailed map(s) of sufficient scale to show exact

areas and methods of revegetation (i.e., drill seeding, torraces, netting, etc..) based on the best

available technology and final mine site conditions. The operator will notifl the division two

weeks prior to all seeding work (interim or permanent), to allow the Division to be on site when

the work is done.

The actual ground involved in reclamation procedures is identified in R645-301-240,

and Table l-4. The actual procedures involve a four phase program; (1) backfilling and grading,

(2) prepare a site which will be stable enough for a period of time to allow vegetation to become

established, (3) seed and mulch the entire area to supplement revegetation and control run-off

until stabilization is complete, and (4) plant seedlings to further stabilize the soil and to provide

necessary wildlife, hydrological and aesthetic commitments as detailed in mine reclamation

permit.
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Revegetation Timetrble

Table 3-4 Revegetation Schedule

Task
MONTH

Mar Ap! \[ey Jun Jul AUC &p Oct Nov Dec

Reviewrevegetation Plan XX X

Order Seed

Order Transplants

Regrading

Spread Topsoil

Seedbed Preparation

Apply Fertilizer

Seeding

Mulching

XXX XXXX

xxx
X X X

XX X*

X X X

xxx

Task to be done in subseouent vears:

Plant Seedlingsr

Monitor revegetation

X X X

xx )ooo( xxx** xr**

Submit Monitoring Report X***r

* May need application of N the spring following seeding.

** Monitor dwing peak of gowing season as per monitoring schedule,

'**:t For survival of transplants.

Plant transplants the spring within two yrs following seeding.
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Seed Mix and Application Rate

All seed obtained will comply with all state and federal seed laws. Copies of certificates

for testing and poundage of seed purchased, will be submitted to the division. Any changes in

the approved seed mixes will first be cleared with the Division. Costs listed below were

gathered from suppliers in Nov. 1990.

It is currently recommended by the State of Utah, Division of Oil, Gas & Mining

(DOGM) that riparian areas such as the one in Bear Canyon Mine site not be seeded with a

specific Riparian seed mixture. It is often impractical to attempt to seed these narrow corridors

in conjunction with the surrounding seeded areas with a separate seed mix. Instead it is

recommended that the operator seed the riparian area with the Pinyon Juniper Grass seed mix

and augment with woody plant seedlings.

Co-Op proposes to seed the disturbed areas coresponding to all four reference areas with

the seed mix shown in Table 3-6.
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Table 3-5 Recommended Seed Mix, Riparian-Creek Bottom

Scientific Name Common Name Plants/ac

Populus anqustifolia Cottonwood 150

Prunus virsiniana Chokecherry 150

Rosa woodsii Wood's Rose 100

Sambucus caerulea Elderberry 100

Salix spp. Willow *

TOTAL 750

* Salix should be cut from a source area in close proximity to the mine site and

planted in the reclaimed area. In areas of suitable habitat Salix will be planted with at least one

cutting every foot.

3-49 12t8t04



Table 3-6 Recommended Seed Mix, Pinyon-Junipor-Grass

Scientific Name

SHRUBS

Artemisia fridentata
Artemisia ludoviciana
Cercocarnus ledifolius
Rhus trilobata
Amelanchier utahensis

FORBS

Achillea millifolium
Aster slaucodes
Hedvsarum boreale
Linum lewsii
Penstemon eatonii
Pentstemon palmeri

* *Hedysarum Occidentals Var Canone

GRASSES

Elvmus cinereus
Poa secunda
Elymus smithii
Elymus spicatus
Stipa hvmenoides

*** Elvmus salinus

Common Name PLS lbsiac*

Big sagebrush (Vasey)
Prairie sage
Mtn. Mahogany
Skunkbush
Utah serviceberry

0.2
0.2
1 .0  * * * *
1 .0
1 .0

Yarrow
Blueleaf aster
Northern sweetvetch
Lewis flax
Firecracker penstemon
Palmer's Pentstemon
Canyon Sweetvetch

0.1
0.2
1 .5
0.5
.)

0.5
See below

Gt. Basin Wildrye
Sandberg's bluegrass
Western Wheatgrass
Bluebunch Wheatgrass
Indian Ricegrass
Salina wildrve

3.0
0.4
3.0
3.0
2.0
2.0

TOTAL

* Rates based on broadcast seeding.

'r"r' Canyon Sweetvetch will be added, as available, to the seed used on the Wild Horse
Ridge.

'r'*'r If unavailable no substitution required.

**:t'tAlso to be transplanted as container grown plants in fall at the rate of 500/acre.
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In combination with the seed, the following rates of tackifier will be utilized:

Table 3-7 Suggested Proportions ofTack to Fiber

slope
angle
(deg)

l 4

26

J J

45

) l

64

slope
ratio percent lbs.

(rise:run) slope

l:4 25

l :2  50

l : l %  6 6

l :  I  1 0 0

1 % : l  1 5 0

2:l 200

Tack
per ton fiber

60(min)*

80

100

r20

140

160(min)

ratio tack
to fiber

l : 3 0

|  : 2 5

l : 2 0

l : 1 6

l : 1 4

l  : 1 2

* 60 pounds is suggested as a minimum to insure excellent stabilization; however, in many

conditions 40 pounds ofTack per acre has given excellent results on a l:4 or less slope. (Rates

of Tack were developed with respect to velocity and erosive power of water which is

proportional to the square root of the slope.) An empirical factor was determined from

laboratory and field studies to arrive at the min Tack fiber ratio. Thus, 60 pounds of Tack per

ton of fiber is about min for slopes up to 20 pct and the empirical factor is determined as 60

divided 20 pct = For a 100 pct slope (l:l or 45 degrees) the ratio ofTack to fiber is calculated as:

(100 pct) (12) : 120 pounds. Tackifier to be used for Hydroseeding and Hydromulching to

Serve as Mulch or Soil Binder.
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Planting Methods

The reclaimed areas will be seeded with a hydro-seeder or by hand. Many shrubs and all

trees will be planted by hand setting to ensure a permanent plant cover.

All hydroseeded or hand seeded areas, will be lightly raked to insure adequate soiVseed

contact. On slopes greater than 2:1, a two step hydroseeding method will be used. One half of

the seed amount will be applied and raked and then the remaining seed will be applied.

A min of 120 lbs/acre fiber will be used when hydroseeding.

Seedlings will be planted in Apr - May or Sept - Oct depending on availability and

sequence of completion, plants will be grouped to provide wildlife cover. Spacing within the

group is defined in Table 3-5 and Table 3-6 and will be conelated to the reference area.

The planting of seedlings will be done within two years of the seeding effort in order to

evaluate the number and species ofseedlings necessary to insure both composition and stocking

of woody species to maximize utilization by wildlife and domestic grazing.

The species and numbers of individual plants are correlated to the reference area which

was established during July of 1983.

Planting will be done utilizing a powered auger with a capability of drilling a 3 inch plus

diameter hole to a depth of 16 inches or by hand with a shovel. The roots of the seedling will be
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arranged in as near natural position as possible paying special attention not to "J" the root tips.

(F igure 3-  l ) .

By holding the seedling at the root crown, soil will be compacted back around the roots

being careful to leave no air pockets or loose dirt (which would constitute settling). The tree will

be firm when light pressure is exerted on the needles and standing in an erect position. Only

hands shall be used to pack soil around the tree, the use of a stick or foot is strictly forbidden.

At all times the trees will be protected from direct sun light and special care will be

exhibited when lifting the seedling from the planting bag to the prepared hole. The spacing of

planted shrubs and trees will be to obtain the desired density and diversity while providing small

clumps of cover for wildlife on approximately 100 ft intervals throughout the areas of

disturbance that are in excess of 2 acre in size.

Field storage facilities are illustrated in Figure 3-2. ln the event snow is not available, a

similar cache can be constructed using wet burlap and damp straw.

The mine will have to maintain a sorting, packaging and storing tent at the cache site. A

sorting table will need to be set up in one tent. Each seedling must be examined and all that do

not have a 2 to I crown to root relationship or are damaged must be discarded. The seedlings

then need to be dipped in a vermiculite slurry and then rolled in wet burlap and placed in canvas

planting bags.
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ROOT COLLAR

ROOT COLLAR

Sr:n Plltrto m vlnrcaL
POSITIOil .
Puw 3ter 10 rr. ror wfitcrl
CUT OF ICALP.
Rmrr lnr grttto{r ttto !?t!aD
ITI T IIATURAL PATTERII.
Sorl ts FrRvlY PActlD to to
atF Pocr(ETs €xtgl,
Roor collan t9 @vEnED BY Ar
tEAor 1/2 l r .  or  sor l .
Rmrg rnorgcrrD fnor otYtlo,

SLUFF BARRIER ( r r , ro r r
IrELttc ro sroPE )

R@T Hatrg - tEBPolstrLC FoR 90 t
oF pLAt|Ts xor3TunE & ,tuti:Era? ttEED!.
Rmr HArr! iltrL DrE tF ExPo3ED ro
DFy IIP ovEr 1 5 sEcor{os

N O T E S :  t .

2 ,

2

4 -

6 .

Figure 3-2 Correct Planting Procedures
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1  DECKING
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GROUND L INE

SNow CASHE WILL MAINTAIN SEEDLINGS AT 32-F
AND RELATIVE HUMIDITY OF IOO%. SEEDLINGS
SHOULDBE PLACEDINA COOL SHADED AREA
24 HOI.TRS PRIoRTo PLANTING.

Figure3-3 Seedling Storage
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The trees can only be left in the bags for twenty-four hour periods and then must be

repacked following the same procedures. The field handling of packed trees requires the crowns

be kept moist and the bags covered with insulated tarps and stored in shaded areas.

During breaks, lunch, etc., the crews planting bags must be placed in shaded areas. At

the end of each operational day all bags must be unpacked and the trees re-dipped in vermiculite

and rolled in wet burlap and repackaged to be used first the succeeding day.
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O 
341.230 Mutching Techniques

Following the seeding effort all seeded arcas with slopes flatter than 2:l will be

hydromulched. The rate of application of the wood fiber mulch is 120 lbs/acre.

The mulch will also be fortified with Tack as previously indicated according to slope.

Fertilization and/or neutralizing compounds required according to R645-301-243. will be

incorporated in the mulch slurry.

Slopes 2:l or steeper will be mulched with erosion conholmatting. The matting will be

applied as per manufacturers specifications.

The mulch will be certified as weed free by the county agriculture agent. Copies of this

certification, along with weight tickets from a certified scale will be submitted to the Division.

All straw or hay mulch will be incorporated into the top 6 in. of topsoil or crimped in order to

anchor the mulch to the soil surface.

341.240 Irrigation

N/A
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341.250 Determination of Revegetation Success

All reclaimed areas will be monitored to determine when bond release parameters are

achieved. Success standards will be based on the reference areas. With the last Five-Year

Permit Renewal a map will be submitted with the area partitioned into three to five areas with

similar slope and aspect and each of these areas or a weighted average will be used to compare

with the reference areas coresponding to that area for bond release.

Qualitative (ocular estimates) monitoring will be completed each year until bond release

with the intent of identifying problem areas. Quantitative monitoring will be made during years

2, 3, 5 , 9 and l0 until bond releases. Both the final reclaimed area and reference area will be

sampled for cover, density (woody plants). Species composition data will be collected and

compiled in year 2,3,5,9, and l0 using cover sampling data. Productivity measurements will

be collected during years 9 and l0 ofthe bond liability period.

The success of the reclamation effort will be evaluated by detailed sampling of cover,

woody plant density and production of reference and reclaimed areas. The data from the

reclaimed areas and the reference area will be collected during the same growing season. If there

is no significant difference in cover woody plant density and production between the reclaimed

areas and the reference areas when tested at the 90 pct significance level using a one-tailed t-test,

then the areas will be judged to adequately reclaimed relative to cover and production.
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Wood plant density standards will be sampled for each reference ar€a as well as the

reclaimed areas and the success of the reclaimed area based on the results from the reference

areas (90 pct pre-mining stock level survival at bond release) cover, woody plant density on

reclaimed and reference areas will be measured using the same methods employed during the

baseline studies. At the time of bond release, trees and shrubs, used to achieve success, will be

healthy and at least 80 pct will have been in place for at least eight growing seursons. No trees

and shrubs in place for less than two growing seasons will be counted in determining stocking

adequacy. The woody plant density success standard for the Wild Hone Ridge area will be

equal to 1,010 trees and shrubs per acre. Although this is less than that of the reference area, it is

the density measured in the area prior to disturbance and is considered adequate.

Standard methods will be applied to determine the degree of success for revegetation

attempts. Production will be measured using a Harvest methodology. Shrub density data will be

collected, using I m x 50 m transects.

One of the greatest challenges of revegetation is to create reclaimed areas which have a

large number of desirable species. Species diversity on the reclaimed areas will be encouraged

by including a variety of grasses, forbs, and shrubs in seeding and planting mixes.
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Species diversity will be judged adequate when the relative cover and pct distribution of

biomass for the major life form groups approx that which occurs in the reference areas. That is,

ifthe relative cover by perennial grasses is 50 pct in the reference areas, then the relative cover

by perennial grasses on the reclaimed areas should also be approx 50 pct. This same relationship

should also hold tme for productivity. If most of the cover and production were being provided

by annual forbs on the reclaimed areas and by perennial grasses on the reference areas, then the

reclamation would be judged unsuccessful.

The purpose of the above procedures is to demonstrate that based on cover, production,

woody plant density, and species diversity, the disturbed areas have been returned to stable plant

communities capable of withstanding the intended post-mining land use.

R645-301-342 Fish and Witdlife Reclamation Plan

The post-mining land use that reclamation will attempt to provide for is wildlife habitat.

Revegetation in the mine area will seek to enhance forage values of the reclaimed area sites

thus tailoring them to the needs of wildlife and minimizing the undesirable shrubs found in the

adjacent area.
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R645-301-350 Performance Standards

R645-301-351 General Requirements

All coal mining and reclamation operations will be carried out according to plans

provided in R64-s -3 0 I -3 30 through R645-3 0 I -3,10.

R645-30 l-352 Contemporaneous Reclamation

Contemporaneous reclamation will be conducted as practicable on disturbed areas of

the permit that will not be needed or affected by future operations, The procedures used will be

the same as the ones outlined in R645-301-340.

R645-301-353 Revegetation General Requirements

A vegetative cover that is in accordance with the approved permit and reclamation plan

or otherwise acceptable, will be established on regarded disturbed areas. The cover will be:

diverse, effective and permanent; comprised of native species or desirable introduced species

approved by the Division; equal in extent of cover to the natural vegetation of the area; and

capable of stabilizing soil.
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The reestablished plant species will be compatible with the approved post mining land

use; have the same seasonal characteristics of growth as the original vegetation; be capable of

plant succession and self-regeneration; be compatible with the plant and animal species of the

area; and meet the requirements of applicable Utah and Federal species laws or regulations.

Species having the qualities to meet the above mentioned vegetative cover

requirements, as well as rates of application of seeds and transplants are shown in Tables 3-5 and

3 -6 .

353.250 Noxious Weeds

The following weeds are officially designated as noxious for the State of Utah, as per the

authority vested in the Commissioner of Agriculture under Section 4-17-3, Utah Noxious Weed

Act, and will be conholled as directed by the Emery County, Extension Agent if found within the

peffnlt area:

Bermudagrass
Bindweed
Broadleaved Peppergrass (Tall Whitetop)
Canada Thistle
Diffuse Knapweed
Dyers Woad
Johnson Grass
Leafu Spurge
Medusahead
Musk Thistle
Perennial Sorghum
Purple Loosestrife
Quackgrass
Russian Knapweed
Scotch Thistle (Cotton Thistle)
Whitetop
Yellow starthistle

Cvnodon dac8lon
Convolvulus spp.
Lepidium latifolium
Cirsium arvense
Centaurea diffusa
Isatis tinctoria
Sorghum halepense
Euohorbia esula
Taeniatherum caput-medusae
Carduus nutans
Sorghum halepense & Sorghum Almum
Lythrum salicaria
AgroDvron reDens
Centaurea repens
Onopordium acanthium
Cardaria spn.
Centaurea solstitialis
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R645-301-354 Revegetation: Timing

Disturbed areas will be planted during the first normal period for favorable planting after

replacement of the plant-growth medium.

R645-301-355 Revegetation: Mulching and Other Soil Stabilizing

On all reclaimed areas a wood fiber, straw or hay mulch will be used to enhance moisture

retention required for seed germination. Tackifier will be added to the wood fiber mulch to help

it adhere to the soil. A min of 60 lbs tackifier/ton fiber will be applied, with steeper sloping

areas requiring more as shown in R645-301-341 Table 3-4. Steeply sloped areas will require

erosion control matting. These areas will be noted on the detailed revegetation plan and maps to

be submitted in the last Five-Year Permit Renewal prior to reclamation. Soil stabilizing

practices are outlined in Chapter 2, R645-301-244.

R645-301-356 Revegetation: Standards for Success

All

population.

revegetated areas will within at least 80o/o of the reference areas in density and

C.W. Mining Company will assure that for the Tank Seam area there will be at least

1,000 plants per acre after reclamation, and that at least half of the woody plants (by number)

will be comprised of Mountain Mahogany, Skunkbrush, and Vasey Big Sagebrush.
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R645-301-357 Revegetation: Extended Responsibitity Period

The average annual precipitation at Bear Canyon is 12 inches, therefore, the period of

responsibility will continue for a period of not less than ten full years.

R645-301-358 Protection of Fish, Wildlife and Related
Environmental Values

C. W. Mining Company will to the extent possible be using the best technology currently

available, minimize disturbances and adverse impacts on fish, wildlife, and related

environmental values and will achieve enhancement of such resources where practicable.

Mitigation of mining impacts on and management of wildlife are usually considered and

the plans for implementation prior to any perturbation. These actions often follow one of three

general forms:

Design of facilities and access or transportation modes to minimize impacts

Operation of the mine and associated facilities to minimize impact

Enhancement of wildlife habitat both in the vicinity of and away form the mine in order

to mitigate losses that may occur.

Since no impact to the perennial waters of the permit area is expected in the foreseeable

future due to the stream buffer zones and runoff control meulsures, no special mitigation plan

12/8t04
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concerning Bear Creek is presented here. The creek was monitored for water quality condition

with monthly sampling in order to acquire a baseline description of the resource. This baseline

provides a solid ground for future impact analysis and mitigation planning if the need arises.

In new mine operations it is easy to suggest, provide and implement mitigative and

management measures, but in the case of the Bear Canyon Mine, which is already in operation

pre-construction design and associated mitigation and management does not apply. The

terrestrial wildlife inhabiting and utilizing the area of concern are accustomed to the present

facilities and have adjusted their behavior, including migration patterns, so that change would be

of more impact than would retaining the status quo.

Construction and operation ofthe scale-house, stockpile area and road could potentially

disturb wildlife. To minimize habitat disturbance and loss, surface activity will be kept to a

minimum.

The mine activities will take into consideration potential conflict with deer and elk

reproductive activity and any small acreage involved will be restored as quickly as possible by

redistribution of topsoil within the disturbed are4 with immediate reseeding and replanting of

native seeds and vegetation. Because of the small size of the area, natural reseeding will also

occur from the surrounding area. The seral stage habitat created will be beneficial to deer, who

readily utilize seral stages ofmixed conifer-aspen forest.
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Construction of the Mine Site and Haul Road are sources of disturbance. Habitat would

be lost temporarily during construction and permanently where the mine is located. Since this is

in a wintering area the same community reestablishing and augmenting techniques would be

used. The terrain is such that established trails do not exist.

Little riparian habitats exist within the area, there will be little impact by the proposed

action. All water is intermittent but since water is such a limiting resource to game animals, care

will be taken to prevent disturbance, erosion, or coal deposition in the ephemeral channels.

Roads will be routed or acceptable crossings built to avoid disturbance or erosion. Coal will be

wetted to prevent blowing if necessary.

As determined in consultation with UDWR, all hazards associated with the expansion

and mine operation will be covered, buffered or fenced to prevent damage to wildlife of concern.

Since there are crucial critical periods in the life history of high interest species such as

mule deer and elk, the applicant will communicate such to their employees who will be

admonished to avoid all unnecessary disturbance and harassment of wildlife species. In addition,

all employees will be required to view the film "Coal Mining and Wildlife": as a tool to educate

the mine personnel on their role in safeguarding Utah's wildlife.

In any situation not previously mentioned where wildlife habitats are disturbed by this

proposed action, reclamation will be implemented by the best available methods and agreeable to
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UDWR and the appropriate management agencies. The old road up Bear Creek is an example of

mitigation which was completed by October, 1984.

Wildlife Mitieation

Co-Op, in order to mitigate the loss of approximately l0 acres of Mule deer winter range

in association with the construction of the Bear Canyon Mine, has agreed to the following course

of action with UDWR:

The reclamation of a major portion of the abandoned Bear Canyon county road

approximately 2 acres (completed Fall 1984).

Contemporaneous reclamation of portions of Bear Canyon permit area-topsoil stockpiles,

down slopes, power line corridor, etc. Approximately 3.2 acres (started Fall 1983,

completion Fall 1985).

c. Enhancement of Bear Creek off permit. This work was accomplished in 1986 and

constituted the enhancement of approximately 7 acres of stream channel. The work

involved the installation of velocity dissipaters, planting of willows, and compatible

wildlife browse species in the stream channel.
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In addition, Co-Op has agreed that in the event that escarpment failure due to subsidence

impacts any raptor nests within the permit area, that Co-Op will notifr UDWR and the U.S. Fish

and Wildlife Service and take whatever action is recommended in order to mitigate such loss. At

Cl. W. Mining r.vi l l  develop a raptor mit igation b), Jul), 1.2007 fbr al l  areas where nest

ma), potentially be impacted. Based on preliminary meetings the plan will be as fbllows. B),

.luly 1.2007 site specific evaluations will be done b,v- clualified personnel and several mitigation

rlethods will be cieveloped for each site lrased on various timing and mining scenarios. One year

prior to undermining a specific nest an application for a take permit rvill be submitted outlining

the various rr,itigation methods that have been previousl]' determined. Tlrree months prior to

underrnining the nest. at which time the exact timing and methods rvill be know. the speciflc

mitigation that correlates to the timing and nrethod will be selected and implemented. All

regr"rlating and cclrrcerned agency will be involved at each step.

UDWR authorities will be consulted, in the event a need for pesticides becomes

necessary to control rodents or insects during reclamation. No control measures will be used

without prior approval by all parties concerned.

ln order to rnitigate a possible impact to a red tail hawk nest dr.rring the WI{R construction DWR

recluired Cl.W. Mining Clonrpany to perfclrnr a Raptor pre)z base stLrdy in 2005.'l'he results of this

Hebitat arr'd for th€ r€tentiel b ien ef the

mitieatioft

In tl,e event that a crack fbnns that interf-eres with any migrator),paths. C.W. Mining will

seal the cracks in a method acceptable to the land owler.
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Stream Buffer Znne

Current surface facilities are in the upper reaches of the Bear Creek drainage, which is a

tributary of Huntington Creek drainage. Appropriate sedimentation ponds have been

constructed. This coupled with coal pile drainage ditches, clear water diversion, water bars, and

wind erosion control measures within the permit area disturbed areaso will assure protection from

mining impact of aquatic resources far downstream from the mine. Thus, no aquatic biological

community determinations have been made relative to surface activities. Stream buffer zones are

established along Bear Creek as determined by DOGM to insure protection of the stream

channel. Stream buffer zone signs are in place at approximately 200 foot intervals along Bear

Creek.

FISH AI\D WILDLIFE MONITORING

Bear Creek does not warrant a biological or habitat monitoring effort since it is naturally

of poor quality. Water quality will be monitored as outlined in R645-301-731.200. Data

collected will be correlated with water quality and hydrology measurements discussed in R645-

301-731.200. If subsidence should become evident in the drainage area that contributes to Bear

Cree , monitoring of aquatic macroinvertebrates and habitat changes will be

instated using approved methodology to collect data as the base for impact evaluation. Plate 7-4

shows all water monitoring sites used to determine impacts to flows and watersheds.

Co-Op has monitored all existing power transmission lines in order to determine use by

raptors. No use was observed, Co-Op will take all necessary measures to ensure the poles and/or
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structures are safe. All new poles and power transmission fucilities will be constructed to be

raptor protected, and will conform with designs shown in both the Avian Power Line Interaction

Committee's (APLIC) publications, "Mitigating Bird Collisions with Power Lines: The State of

the Art in 1994," and, "Suggested Practices for Raptor Protection on Power Lines: The State of

the Art in 1996".

C.W. Mining will perfbrm raptor surve.vs everlu ],ear durirrg the rnine life.
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Vegetation Sampling
of the

Tank Seam Access Road
Reference Area

Scope

The Co-Op Mining Company in collaboration with the State of Utah, Division of Oil,

Gas & Mining (DOGM) selected a reference areas a standard for future revegetation. The

purpose of this document is to provide data for the reference area to be compared with data form

an area proposed for disturbance that was sampled in 1992 (called ooThe Proposed Disturbed

Tank Seam Access Road"). This road has been proposed for disturbance to access projected new

mining activities by the Co-Op Mining Company.

Introduction

General Site Description

The Tank Seam Access Road Reference Area is located in a native plant community in

the same general area as part of the "Proposed Disturbed Tank Seam Access Road." The

proposed disturbance and reference area lie within Bear Canyon, a branch of Huntington Canyon

located near the city of Huntington, Utah. Slopes that surround the canyon are primarily

dominated by pinion-juniper and mountain brush communities. The sample area was on a east-

facing exposure on a 38o slope. In their nativeo undisturbed state, the canyon bottoms are

comprised chiefly of sagebrush/grass and riparian communities.



Bear Canyon maintains active mine facilities. Several areas have been disturbed as a

result of the mine activities and some of these areas have been reclaimed and reseeded.

Methods

Sampling methodologies of the reference area closely approximated those from sampling

the proposed disturbed areas in 1992. These methods are reported below.

Quantitative and qualitative data were taken on the sample sites. Sampling was

accomplished in July 1993.

Transect Placement

Transect lines were randomly placed in the reference area. At regular points on the

transect lines a random number was generated which placed each sample location at right angles

to the transect lines.

Cover and Composition

As was implemented in sampling the proposed disturbance area, the cover estimates for

the reference area were made using ocular methods with meter square quadrants. Species

composition and relative frequencies were also assessed form the quadrants. Additional

information recorded on data sheets were: established precipitation, erosion, slope, exposure,

grazing use, animal disturbance and other appropriate notes.



Woody Species Density

Density of woody plant species were recorded using the point quarter distance method

and by sing belt transects. In the pint quarter method, the aforementioned regular pints were

placed on the sample sites and delineated into four quarters. The distance to the nearest woody

plant species were then recorded in each quarter. The average point-to-individual distance was

equal to the square root of the mean area per individual.

Sample Adequacy

Sampling adequacy for woody species density and cover was achieved using formulas

form "statistical Methods" (Snedocor and Cochran 1980), with the goal that at least 80%of the

samples were within l0% of the true mean for the plant communities of the area. The formula

used is given below.

. l
nmin _ 

I  t .Z"( - )  l ,
Lx( ' l )  )

where,
nmin: minimum adequate sample
s _ standard deviation
x : sample mean
.1 = confidence interval



Photographs

Color photographs of the sample area were taken at the time of sampling and were

submitted with this report.

Raw Data

The raw data were also submitted with this report (and the previous report for the

proposed disturbance area) which would facilitate future scrutiny of the data and future scrutiny

of the data and further statistical testing if desired.

Results

Total living cover of the site was estimated at 3 1.25% (Table 2). Grasses dominated the

cover and compromised 67.26% of the living cover (Table 2). As in the proposed disturbed area,

the dominate grass species was Salina wildrye (Elymus salinus) and was estimated at 19.40%

cover. Winterfat (ceratoides lanata), however, was the most common woody species followed by

pinion pine (Pinus edulis) and rabbitbrush (Chrysothamnus nauseosus). For a list of cover by

species, refer to Table 3.



Woody species density was estimated at 628.72 individuals per acre (Table 4) by the

point quarter method. The most abundant species was corymb buckwheat (Eriogonum

cormbosum) followed by pinion pine. For a statistical comparison of the proposed disturbed

area and its reference area, refer to the sampling report for the "Proposed Disturbed Tank Seam

Access Road" (March 1993).



Table 1: Co-Op Mine Area
Qualitative Sampling Data Sheet and

Quantitative/Qu alitative Notes
1993

Tank Seam Access Road Reference Area

Bear Canyon

21 Julv 1993

Site Name:

Area:

Date:

Workers: P. Collins. D. Collins

Slope: 38 deg.

Exposure: t

Animal UselDisturbance: Moderate deer use

Erosion: Negligible

Cover: (see quantitative data)

Dominant Plant Species Observed: (see quantitative data)

Notes:
1) (see report)



Table 2:

Total Cover

Living Cover
Litter
Bareground
Rock

Composition

Shrubs
Forbs
Grasses

7o Mean
Cover

3r.25
14.60
21.40
32.75

28.49
4.25

67.26

Standard
Deviation

9.20
t2.73
12.09
19.s2

32.20
13.90
33.36

Sample
Size

20
20
20
2A

Total cover and composition summary for the Tank Seam Access Road Reference
Area at the Co-Op Mine.

20
20
20



Table 3:

Species

Trees & Shrubs

Chrysothamnus nauseosus
Ceratoides lanata
Eriognum corymbosum
Pinus edulis

Forbs

Erigeron sp.
Stanleya pinnata

Grasses

Elymus cinereus

Species cover and frequency summary for the Tank Seam Access Road Reference
Area at the Co-Op Mine.

o/oMean

Cover
Standard
Deviation

Sample
Size

Relative
Frequency

1.50
5 .10
t .2s

2.7s

0.50

0.7 5

19.40

4.77
tl .52
3 .11

8.29

20
20
20

20

2.18

3.27

10 .17  20

20

20

10.00
20.00
1s.00

10.00

5.00

s.00

95.00



Table 4:

Ceratoides lanata
Chrysothamnus nauseosus
Eriogonum corymbosum
Juniperus osteosperrna
Pinus edulis
Yucca harrimaniae

Woody species densities of the Tank Seam Access Road Reference Area atthe
Co-Op Mine.

Number/Acre

r30.77
45.90

248.97
32.69

1 75 .1  8
13.20

Total 628.72



Statistical Analvses:

Proposed Disturbed Tank Seam Access Road
vs.

Tank Seam Access Road Reference Area

The Co-Op Mining Company in collaboration with the State of Utah, Division of Oil,

Gas & Mining (GOGM) selecied a reference area as a standard for future revegetation success.

Group comparison statistical analyses were performed to compare the "Proposed Disturbed Tank

Seam Access Road'o with its reference area.

Student's t tests indicated the reference area to be significantly greater than the proposed

disturbance area for both cover and woody species density (see following summary sheet). The

differences could probably be explained in a few ways. Because of its length, the access road

had a greater diversity of exposures, slopes, elevations, and other general environmental

conditions. Whereas, the reference area was in one general atea - with one exposure and all the

samples recorded at approximately the same physiognomy. Furthermore, the overstory of the

proposed disturbed area was not recorded. If it were recoded and added to the understory, the

differences between the two sample areas could have likely been non-significant.

The woody species differences were due to the greater amount of shrubs in the reference

area. When one compares the trees (pinion pine and Utah juniper) the densities were similar.

Again, the differences probably were a result of the diversity of environmental conditions on the

proposed disturbed area when compared to the reference area.



For the above reasons, even with the differences, the reference area selected is probably

an appropriate standard for final revegetation success. (The raw data, summation tables and

report for the Tank Seam Access Reference Area were reported in Appendix 9-A).



Statistical summary sheet for the Proposed Disturbed Tank Seam Access Road and Tank Seam

Access Road Reference Area of the Co-Op Mine.

Proposed Disturbed Tank Seam Access Road

Total Living Cover** x: 19.50

Density x: 124.27.

Aspect variable

Slope variable

x :  31.25

x:96.79*

East

38 deg.

s= 6.87

s:22.48

s:9.20

s: 19.68

n: 40

n: 40

n:20

n:24

Tank Seam Access Road Reference Area

Total Living Cover

Density

Aspect

Slope

Statistical Analvses

Cover:
Student's t-value : -5.564
Degree of freedom = 58
Significance level - <.005

Density:
Student's t-value = 4.774
Degrees of Freedom= 62
Significance level - <.005

x: sample mean, s: sample standard deviation,
n: sample size, N.S. : nonsignificant,
' 

average distance in inches at each sample location
*' 

represents understory cover only.
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Unitcd Stetcr
Deprrtmcnt of
Agriculture

Soil
Conservation
Service

350 Nortlr 4th Eaot
Prlce, Utrh 845Of

Scptenbcr 26, 1983

l{c 1 Coonrod
Co-op l'ltne
P.  O.  Box 358
E lmo , Utah 845 21

Dear l{c I ,

Tratl Ganyon Reference Araa:
Ptnyon-Juniper Grage Site
The productLon la 550 lbe herbage

engc aite, sondtton ie good.

Tratl Canyon Rlpartan Reference Areal

productlon for thls !E8Ee Thc

Tha productton ta 2r650-31000 lbr/c€E€o The condttlon te felr.

Beer Canyun Coqarattne Aree:
Plnyon-Juntper Graeg Slte
The production ls 600 lbe/acre. The Eange stte condltton I 's fair.

, t /

-,'/ ':t:L4-, r.) 1fit-,
Geoargd' S. Cook

/

Range Concervattonlat

o
JO



N[f,C Hf#ffi,l':
38t East Boynton Road e Kavsville. Utah 84017 . (801) 54+3641

George  A ,  Mo r r r s
Fo res t  Suo€ t  r r  i  so r
Un  r  t ed  S taLes  Dena r  bmer r t  o f  Ag r  i  cu  I  t u re
Fo res t  se r . ' ' i ce ,  Msn t r - L .asa l  t Ja t i ona l  Fo res t
53 : l  t . r es t  P r r ce  R rve r  D r r ve
Pr r ss .  ULah  8451 r  ' l  l - a r r ' ) '  B .  Da l t on

19  December  1gg0

George  A .  Mor r i s :

Ref : FederaI L_e_Age,_Bqar_!_any_on_Uj_ne-lo_O_p!inrng_-ep.-__Ee_ef_-cl_eets
gaDJ 9n.,_Hgn_!_i.ltgt_qn Cqn-y_Sn_.A9.,_Eirely... g-o-rfn!-y_,__U tAb

The Utah Depar tmenL o f  ' j i  I  Gas  and Minrng  has ' reques ted  tha t  Cc- . .1 : :
t - i i t 1  ing  Ccmoany  ver i f y  th rough  the  appropr ia te  agenc ies  the  s ta t ' Js
o f  any  th rea t ,ened or  _ .ndangered p  I  an t .s  expec ted  w. i  th in  the  federa i' i  ease  a rea .  The  mt r re  i s  loca ted  as  I  i s ted  be low:

Fee  Land ,  T16s ,  F7E  sLBM,  sec .  14 ;  s l / 2 ,  sec .  z3 :  E l / 2 .  E1  : ?
NW1, /4 '  E I / 2  SW1/4 ,  Sec .  24 i  A l l  l and  Wes t  o f  No r th -SouLh
Trend ing  Bea r  Canyon  Fau l t ,  Sec t i on  i 5 :  A l l  l and  wes r  o f
No r th -Sou lh  T rend i  ng  Bea r  Canyon  Fau l  t ,  Sec  .  26 :  f JE  |  /  4  NE  1  . / 4  .
NWl /4  NE I / . 1  ,  . l 1 / 2  SW1/4  t lE l / 4  and  t he  access /hau ' l  r oa r j  a r - . J
t , ooso i l  s . t o ra l l e  a rea  as  shov rn  o r t  p l a te  3 -1  o f  t - he  M in ing  anc
Fec  1  amat ,  i  on  P ' l  an  .

Fede ra "  Lease
Sec .  14  E  1 /?

Fede ra  I  Lea . se U024318 .  T l 5S ,  R7E  SLBM.  Sec .  26  E  1 /2  NW l i l

I f  you  can  Drov ide  th is  in fo rmat ion  p lease  fo rward  a  s ta te rner l i .
su rLab le  f c r  submr t ta l  to  DOGM as  soon  as  poss ib le  to  the  address
I t s teC cn  th ts  le t te r ,  so  I  can  meet  DOGM reou ' l rements .  I f  ! .eu
have  any  ques t io r rs  o lease  ca l l .  f  can  be  reached  a t  521-J7Zs
dur rng  the  day .

Thank  you ,

U02 .1 r15 ,  T165 ,  R7E  SLBM.  Sec .  l 3  W i i Z .d  r i Z .
l . J ! {  1 , t 4 ,  NE  1 lA

Mangum,F . im l y  C .



Unl ted  Sra tes
Depar tmenc o f
A g r i c u l c u r e

Fores t
S e r v i c e

M a n t i - L a  S a l
N a t i o n a l  F o r e s t

599  tJes t  p r i ce  R tve r  Dr .
P r i c e ,  U t a h  8 4 5 0 1

R e p l y  E o :  2 8 2 0

D a t e :  J a n u a r y  Z g ,  l 9 9 l

Kirn Mangum
Hangurn  Eng ineer i r rg  Consu l . tan ts
3 8 8  E a s t  B o - y n t o n  R o a d
K a v s v i l l e ,  U r a h  9 4 0 3 7

Re:  Federa l  Lease,  Bear  Canvon Mlne,  Co_op t { ln lng  Co.  ,  gear  Creek  CanyonHunt ing ton  Canyon area ,  Emer-y  County ,  Utah .

D e a r  M r .  M a n g u m :

O u r  p l a n t  s p e c i a l i s t ,  B o b  T h o m p s o n ,
C a n v o n  m i n e  p r o p e r t l e s  r h e , s e n s i t i v e

found in  Bear  Creek  jusC
p l a n t  s p e c i e s ,  H e d v s a r u m

below the  Bear
o c c i d e n t a l  v a r

o
\_/

canone  ,  canyon  sw€)e  t  . . , e  Ech .  , l he re  
i s

l n  e h i s  a r e a .

T h i s  p l a n B  h a s  n o r  b e e n
ex ls ts  ln  Ehe canyon on

I t  shou ld  be  looked fo r

a good s ized poputar ion,  :O t "Td6' lTanr ,

l ooked fo r  on  the  rn lne  proper t ies  as  such bu t  hab l ta r
a n d  a d J a c e n t  E o  t h e  m i n e  a r e a  i n  B e a r  c a n v o n .

i n  t h e  F e d e r a l  l e a s e  a r e a .

GEORGE !{ORRI S
F o r e s t  S u p e r v i s o r

o 98-4 7 /s t



Uattcd Steta;
Ilrpartnrnt of lorrrt

Date: November {, 1993

Co-op l,liD€
P.O. Box 12{5
lluntingto!, ItEdr, 8{528

Dear Sirs:

Tbe area propoaed for thp ner road axtensisn qr the touth fachg slope
.abovc the exirting nlne areae was lnspccted for Chreatened, endangered end
6en6lti\rc pleat qrccles on Nov. 4, 1993 by Robert M. Ttrolqlson, USFS Botanist.

No habitat or populatloa of arry llsted TE & I plant epcciee eerc found

^sltbln the propoeed road extenaion ar€a. TbLr area ie clear of any TB & I plant

J==:-==.
Canyoa 8€ct vctch, Eedysarun occidsntelc ?ar. canonc docg occur on thc

mine property along Bear Creek bottom areal. Thla plant or ite existittg habitat
rill roE be iu5ncEcd by tbis proposcd actlvity.

ftr6'lYfu
Robert M, Thompson
Botanist



UNITED STATES
DEPARTT'IENT OF

O.*rcuLTuRE

August  L9,  L9?4

SOIL
CT]NSERVATION
BERVICE

360 NORTH 4OO EAST
PRICE, UTAH 84501

Char  I  eg Reyno I  ds
CB-0P F l  in ing Campany
P.0.  Esx 1e4S
Hurrt  i  ngton I  Utah A4EiUB

Dear  l t f r .  Reyno lds  l

The i r r format ion oFr the refererrce aree$ is  as fo l lousr

Shower  House Reference Aree -
GrasE Pinysn Shrub S i te
T l ' re  Frodur t ien  iE  9OQ lbs ,  herbage a i r  d ry  Fer  acre .
The coFrd i t  ion  is  goud end the Fotent  ia  I  p roduct  ion
w i  |  |  r  I  so  be about  ?00 I  bs ,  per  acre .

The Ter rk  Seen Reference Area
Pinyon Jun iper  grass cur l lee f  mounta in  mahogeny s i te -
T l re  F , roduct io r r  is  7O0 l t ,E .  herbag€ e i r  d ry  Fer  tGre.
The cond i t ion  i r  good to  exce l  len t  and the patent ia l
f , rc ,duct io r r  w i l l  a lEs be 700 lbs ,  per  acre ,

fd
Rarrge Con se rvat  i  o r r  i  s  t



Appendix 3-C

Shower House Pad Vegetation

And Reference Area



Introduction

The following pages are a copy of a report prepared by Patrick Collins, Ph.D.,

Biologist/Reclamation Specialist, of Mt. Nebo Scientific. The report presents an evaluation of

the existing vegetation in the area of the shower house pad and information on the reference area

for the shower house pad. The vegetation survey was perforrrred in October,1992 for the shower

house pad and September, 1993 for the reference area.
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by

,IT. NEBO SCIENTTFIC
33o East 4OO South, Suite 6

P.O. Box 337
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by
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RefLrence Area - SePtember 1993
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Field Worlc:
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\TEGETATION OFTHE
PROPOSED DISTTIRBED SEOWEREOUSE

AND RETERENCE AREAS
FORTM CO'OP MINE

INIRODUCTION

Following are results from vegetation sanpling of a

reference area and an area that rras proposed for disturbance by

the co-op Dtining company. An earlier report was subnitted

(Decenber Lggz) showing baseline data of the proposed disturbed

area with a cornmitment by the operator to select a reference area

the following year. A reference area was later chosen by the

operator and approved by the Division of oil, Gas & ul-ning (DocM)

to be used aB a standard of revegetation success. The reference

area was sampled in 1993. The summarized data are reported in

this docunent'

To facilitate conparisons of the proposed disturbed and

reference areas, both sets of data and summaries were included in

this rePort.

The proposed disturbed area is the site of the showerhouse



to be constructed by the Co-OP lrtining Conpany in Bear Canyon.

Total area of the site nas estimated to be 1.84 acres with a

southeast e)q)osure and slopes ranging between 1 and 5 degrees.

An area of about 1 acre was desigmated as the referenee area

for the proposed disturbed showerhouse area. The reference area

had approxinately the same slope, exposure and vegetation as the

proposed disturbed area.

The vegetative community of each area could be described as

a transition zone between the pinyon-juniper hillsides and the

sagebrush/grass alluvial bottonlands. Soils are generally deep

and well-drained. The area is also used extensively by deer and

other wildl i fe.

METEODS

euantitative and qualitative data hrere taken from the

proposed disturbed and reference areas. Sampllng was acconPlished

on October 10, L992 for the proposed disturbed area and September

3, 1993 for the reference area.



Vegetation sanpling was conducted in an attenpt to

adeguately descrl.be tlre sample areas. Tato 200 ft. transects

uere randomly placed within eaclr area. Along these transects,

points were placed at 10 ft interrrals. At each 10 ft mark,

random nunbers between 1 and 15 (ft. ) were then chosen to place

the quadrats perpendicularly on each slde of the transect line.

' 
Understory cover estimates were nade using ocular methods

with neter sqluare guadrats. Species composition and relative

freguencies were al-so assessed from the guadrats. Additional

infomation recorded on data sheets were: estirnated precipita-

tion, slope, expos-urer grazing use, animal disturbance and other

appropriate notes. Plant nomenclature follows A Utah Flora

(Welch et aI.  1987) .

Woody Species Pensity

Density of woody plant specLes were recorded using the point

guarter distance nethod (from Cottom and Curtis 1956) in the same

areas described in the cover section above. In the point guarter

nethod, random points were placed on the sample sites and

neasured into f our gtrarters. The distances to the nearest woody

plant species were then recorded in each guarter. The average



Cover and Composition

Vegetation sampling was conducted Ln an attenpt to

adequately descrLbe the sample areas. Ttlo 200 ft. transects

were randomly pJ.aced within each area. Along these transects,

points were placed at 10 ft lnterrrals. At each 10 ft mark,

random numbers between 1 and 15 (ft. ) were then chosen to place

the quadrats perpendicularly on each slde of the transect Line.

' 
Understory cover estimates were made using ocular methods

with neter sqluare quadrats. Species composition and relative

freguencies were also assessed fron the quadrats. Additional

inf or:mation recorded on data sheets were: estirnated precipita-

tion, slope, expos'utet gpazing use, animal disturbance and other

appropriate notes. Plant nomenclature follows ^l Utah F] ora

(Welch et  a l .  1987) .

Woody Species Pensity

Density of woody plant species were recorded using the point

quarter distance method (fron Cottom and Curtis 1956) in the same

areas described in the eover section above. In the point quarter

method, randon points were placed on the sarnple sites and

measured into four guarters. The distances to the nearest woody

plant species were then recorded in each guarter. The average



point-to-individual distance was equal to the square root of the

mean area per individual.

Sample Adequacy

Sanpling adequacy for cover and density was achieved by

enploying formulas fron Snedocor and Cochran (1980), insuring

that 80t of the sanples were within 1Ot of the true mean. The

formulas are shown on the sunmary tables.

Photooraphs

Color photographs uere taken of the proposed disturbed and

reference area plant communities and included in this report.

Raw Dala

Raw data from which the summary tables are based are

Lncluded at the end of this report.



RDSIILTS

Propqsed Disturbed Showerhouse Area

Tota1 living cover of the proposed disturbed showerhouse

area was eEtinated at 46. 13t. Woody species and €trasses

dominated the area constituting 42.64* and 56.48t, respectively

(Table 1). The nost common shrub by cover and freguency was big

sagebnrsh (Artenisia tridentata) . llost comon qtrass by cover was

needle-oDd-threadgrass (St,ipa comata) , whereas, the most

frequently observed grass was Indian ricegrass (Stipa hyanenoides)

(Table 2r. Forb species were seldom observed in the sanple

guadrats.

Woody species density sras also calculated in the area. Big

sagebrush was clearly the most irnportant species by density,

conprising nearly 85t of the total 11960 individuals per acre on

the site (Table 3 ) .

Reference Arrea

Total living cover of the reference area was estimated at

53 . 8Bt. t{oody species and grrasses dominated the area

constituting 29.75N and 68.07t, respectively (Table 4). Again,

the most common shrub by cover and freguency was big sagebrush.

5



As in the proposed dlsturbed area, the nost coumon grasses by

cover and freguencies were needle-and-threadgrass and Indian

ricegrass (Table 5) . Forb species were seldon obsenred in ttre

sample quadrats.

Woody species density was caLculated in tlre area. Broom

snakeweed (Gutierrezia sarothrael and big sagebrush were the most

Luportant speeies by density, comprising 1'535 and L,2t7

individuals per acre' respectively' (Table 6) -

6



TABLE 1: Total cover
disturbed showerhouse'

EOTTL COVEB

Living Cover*
Litter
Bareground
Rock

cotlPosrIror

Shrubs
Forbs
Grasses

and conposition sunnary
area of the CO-OP Uine.

for tlre proposed

t rlrr
covEn

46 .  13
18 .60
23 .20
12 .08

42  . 64
0 .88

56 .48

8If,l| TND
DE\rTtrTIOI{

9  . 97
L2 .92
15 .28
13 .  14

26 .63
4 .L7

26 .20

SIIIPLE
8IZE8

40
40
40
40

40
40
40

* Sanple was measured using the formula below:

nltin =

xthgEgr
x = sample Dean,

s = standard deviation,

nltln = rnininun sanples
required to insure 80t
accuracy within lot of
the true mean.

[ - ] '



TABLE 2: species cover and
disturbed showerhouse area

frequency suunarT for the proposed
of the CO-OP Mine.

8PECIES

SIIRI'BS

ArtemLsia tridentata
Brickelia ml-crophYlla
Chry sothannus nauseosus
Juniperus osteosprma
opuntia trnlyacantha
Pinus edulis

FORBS

GRASSES

Bouteloua gracilis
Elymus spicatus
Elymus saljnus
Stipa comata
St,ipa hymenoJdes

8lltDnnD SI!|PIIE RBI.AIM
DEVrtlroN gllt IREQUEilCI

t uEAn
COVER

I'eptdiun montanum 0. 13
Sphaeraleea grossulariaetolia .25

11 .  25
0 .  13
0 .38
5 .25
0 .  50
2 .00

1 .  OO
0 .  53
1 .  63

t4  . ' l 5
9 .25

9 .92
0 .78
L .73

L3 .27
1 .  87
7  . 97

0 .  7g
1 .56

6 .24
3 .90
5 .74

L5  . 29
9 .L2

40
40
40
40
40
40

40
40

40
40
40
40
40

70.  o0
2  .50
5 .  00

20 .  o0
7 .50

10 .  oo

2 .50
2 .50

2 .50
2 .50

15 .  O0
65 .00
70 .00



TABLE 3: Woody species
showerhouse area of tlre

densl.tl.es for
CO-OP Mine.

the proposed disturbed

Artemisia tridentata
Brickelia microPhYlTa
Echinocereus tr ig I ochldiatus
Gutierrezia sarothae
Junignnts osteosPetma
Opuntia gnJ.yacantha
Pinus edulis

ttI'UBm,/ACRI

L ,649  . 99
16 .  34
15 .  34
16 .34

130 .69
65 .35
65 .35

/

.|[ODAIT l'9-69,4p*

* Sanple was measured using the formula below:

1 ,28  ( s )

x  ( . 1 )

HhgEgr
x = sanple nean,

s = standard deviation,

nt{in = ninimun sanples
required to insure 80t
accuracy within 10t of
the true mean.

] '

nr{in = 

[

9



TABLE 4:
reference

Total cover
area of the

and conltosition
CO-OP Dline.

t rtllx
COVER

53  .88
13 .93
26 .48

5 .73

29 .75
2 .  18

68 .07

suqmary for the showerhouse

tOtff, GOVIR

Living Cover*
Litter
Bareground
Rock

coltPosITrOn

Shnrbs
Forbs
Grasses

SIlrDrnD
DEVIITIOX

g  .84
6 .92

12 .55
3 .77

22 .27
6 .57

22 .25

SillPtrt
8IU 88

40
40
40
40

40
40
40

* Sanple was measured using the formula below:

nl{in -

theE9r
x = sample nean,

s = standard deviation,

nl{in = rninLnun sanples
required to insure 8Ot
accuracy within 10t of
the true mean.

[=x]'
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TABLE 5: specieE cover
reference area of the

and frequency srumarfr
CO-OP Mine.

for the showerhouse

SPECIBS

SIIRT'BS

Artemisia tridentata
Ceratoides lanata
Chrysothannus nauseosus
Gutierrezia sarothtae
Opuntia polyacantha

FORBS

CircLum sp.
Lepidiun montanum
Itl achae t anther a eanescens
Tragopogon dubius

GRASSES

Bouteloua graeilis
EIYrnus saljnus
Stipa comata
Stipa hyrmenoides

t ilENT
COVER

7 .38
4 .38
0 .75
4 .13
o.25

0 .  13
0 .38
0 .38
0 .  13

L .25
g .  50

L2 .25
13 .  00

SAlllDlnD
DE\TIATIOT

10 .90
7 .76
4 .68
6 .79
1 .  56

0 .78
L .7  3
1 .  32
0 .  78

4 .97
L2. '79
10 .  95

9 .60

SII{PI,E RELAEIVE
8IZE rnEottEtcv

40
40
40
40
40

40
40
40
40

40
40
40
40

50 .  00
30 .00

2  . 50
35 .00

2  . 50

2 .50
5 .  OO
7 .50
2 .50

7.50
52 .50
72 .50
77 .50
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TABLE 6: tfoodY sPecies
area of the CO-OP ![ine.

Artenisia tridentata
Ceratoides lanata
Chrvsothamnus nauseosus
Gutierrezia satothae
Junignrus osteosgnrma
Opuntia gnlYacantha
Pinus edulis

densities for the showerhouse reference

ILTBER/ACRE

LzL'l .08
820 .20

58 .92
1534 .58

79 .37
58 .92
58 .92

x = sample meant

s = standard devlation,

nMin = nininum samples
required to insure 80t
accuracy within 10* of
the true mean.

TOTIIT 3-32f-99*

* Sanple was measured using the for:rnula below:

nttin =

Xthelg'

[ = = ] '

L2
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HHIP i$C
hoo; Dist. Shortriouse
Erposute: S
S l o p e :  ? - | d e g
Srrota llate: l0 tht l99e 400 3.001.00 1.00 5.00 5.00 7.00 8.00 9,00 10,00

TREES T ${RIJBS
Pinus rdulis
f,'rtelisia irider*rta
Junigerus stemoerra
BriekelIia rimophyllr
buntie plyacanthr
Chrysotharnus ntuseosug

FORF
Sohaeralcea grmsulariaef
Lepidiur rcntenu

6nRSSES
Stipa crrata
Stipr hycnoider
Elyrus salinus
Bqrtelone gracilis
Elyrus spicrtus

0.00 0,00
0,00 15,00
0.@ 0.00
0,00 0,00
0.m 0.00
0.00 0,00

5.00 0.00
10.00 15.00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 0,00

0.00 0.00
10,00 30.00
0.00 0.00
0.00 0.00
0.00 0,00
0,00 0,00

0.00 0.00 0.00
15.00 fri.00 5. 00
0.00 0.00 ffi.00
0.00 0,00 0.00
0.00 0.00 0,00
0.00 0,00 0.00

0.00 0.00 0.00 0.00
0.00 0,00 0,00 0,00

0.00 0.00 0.00 0.00 0,00 0.00
0,00 0,00 0.00 0,00 0.00 0,00

0.00
0.00
0.00
0,00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

30.00 e5,00
10.00 5.00
0.00 0.00
0.00 0.00
om 0.00

10.00 e5.00
t0.00 5,00
0.00 5.00
0,00 0,00
0.00 0.00

3:i.00 15.00
5.00 5,00
o00 0.00
0,00 0.00
0,00 0.00

30.00 10.00 0,00
0.00 0,00 10.00
0.00 0.00 0.00
0.00 0.00 0,00
0.00 0.00 0.00

UI'/ER
Total Living Cover
Litter
hr'egrorrnd
Rock

30.00 10.00
10.00 a0.00
50.00 3:i.00
10.00 5.00

{5.00 35.00
10.00 ai.00
+0.00 3i.00
5.00 3.00

50.00 5Cr.00
10,00 10.00
si.00 15.00
5.00 4i,00

50.00 {5.00
40,00 e0,00
t0.00 15.00
a0,00 e0.00

65.00 t0,00
e0.00 10.00
5.00 ffi.w

10,00 e5.00

ffiIlIn
Forbs
hasses

0.00 0,00
0.00 0.00

100,00 100.00

38.3 1e.86
0.00 0,00

55.67 57. tl

30.00 90.00
0,00 0,00

70.00 ff,00

60.00 sl.3}
0,00 0,@

10,(10 6,67

38.t5 7:il00
0.00 0.00

6t.5f ?:t00
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11,00 la.N 13.00 lt 00 tl00 t5.00 17.00 t8.00 19.00 40.00 e1.00 E w

0.00
e0.00
0.00
0,00
0.00
0.00

0.00 0.00 0,00
5.00 a0.00 e5.00
0.00 0.00 0.00
0.00 0,s 0.00
0.00 0.00 0.00
0.00 0,00 0,00

0.00 15.0
t0,00 0,00
0,00 0.00
0.00 0,00
0.00 0.00
0.00, 0,00

0,00 0,00
t$00 e8,00
0.00 0,00
0100 0.00
0.00 0,00
0,00 0.00

0,00 0.00 0.00 0.00
15,00 5,00 e5.00 10.00
0.00 30.00 0.00 0.00
5,00 0,00 0.00 0,00
0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00

0.00
0.00

5.00 60.00
0.00 5,00
0.00 0.00
0,00 0.00
0.00 0.00

0.00
0,00

0.00 e0.00
t0,00 0.00
10.00 0,00
0,00 0.00
0,00 0,00

o00 sq)
5.00 t5,00
0.00 0.00
0,00 0,00
0,00 0,00

0.00
0.00

4i.00 0.00
0,00 10.00
0.00 0.00
0,00 0,00
0,00 0.00

5.00 a0.00 10.00
to00 5.00 10,00
o00 0.00 0.00
0.00 0.00 0.00
o00 0.00 0.00

0.00
0.00

0.00
0.00

0.00 0.00
0.00 0.00

0.00 0,00
0.00 0,00

0,00
0.00

40.(p
0,00
0.00
0.00
o00

0,00
o00

0.00
0.00

{5.00 70.00 10.00
e5.00 10.@ e5.00
5.00 15.00 '6,(fi

e5,00 5,00 10.00

15.00 30,00 50.00 si.00
e5,@ 15.00 40.00 t0,00
t5,00 35.00 5.00 50.00
5.00 e0.00 5.00 5,00

30.00 30.m
15,00 5.00
+.00 5.00
1,00 60.00

t0,00 50.00 60.00
{5.m 5.00 a0.00
{.00 40.00 lg,(r
1.00 5.00 1,00

*,41 ?. t{ 50.00
0.00 0.00 a,uJ

55.56 ge,g6 50,00

55,55 8.3:l
0,00 0.00

{+.+l 56.6?

{e.85 50.00 F6.67
0.00 0.90 0.00

5f.l{ 50.00 33.33

70.00 50,00
o00 0,00

30,00 50.00

!10,00
o00

10,00

16.67
0.00

93,33
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a3.00 g{,00 e6.00 96,00 e7.00 a&00 a1.00 30,00 31.00 3a.00 3:3.00 3{.00

0.00 0.00
'10,00 0.00
0,00 35,00
0.00 0.00
0,00 0,00
0.00 0,00

0.00 0,00
e0.00 40.00
0.00 0.00
o00 0.00
0,00 0,00
0,00 0.00

o.ql 0,00
15.00 si.ff,
0.00 5,00
0,00 0.00
0,00 0,00
0.00 0.00

0.00 0,00
0.00 5.00
0.00 15,00
0.00 0.00
0,00 0,00
0.00 0.00

0,00 0.00
5.00 0,00
0,00 0.00
o00 0.00
0,00 0.00
o,ff 0.00

0,00
0.00

0,00 0,00
10.00 {0.00
38.00 0.00
0.00 0,00
0.00 0.00

0.00
40.00
0.00
0.00
5.00
0,00

0.00
t0.00
0,00
0.00
0.00
0.00

0,00
0.00

30,00
10.00
5.00
O.U)
0.00

0.00
0,00

0.00 0,00
0.00 0.00

0,00 0.00
0,00 0.00

5.00
0.00

0.00
0.00

5.00 ti.00
5.00 0.00
0.00 0,00
0.00 0,00
0,00 0,00

0.00
0.00

90,00 0.00
l0.m 95,00
0.00 0.00
0.00 0.00
0.00 0,00

0,00 0,00
0.00 10.@

5.00 0,00
0.00 5.00
5.00 5,00
0,00 0.(r
0,00 0,00

1,00 0.00
85.00 30.00
0.00 0.00
0.00 0.00
0.00 0.00

e5.00
e0.00
0.00
0.00
0.00

65.00 50,00 s.00
'8.U) 10.00 e0.00
5,00 30.00 e4.00
1.00 10,00 1.00

50,00 10.00 50.00
{5.00 10,00 10.00
3.00 45,00 5.00
9.00 5.00 5.00

Ii,00 t0,00 t0.00 58.00 50.00 {0,00
5.00 10.00 10.00 35,00 5.00 5.00
5,00 {5.00 3!1.00 5,00 a5.00 33.00

55. [P 5.00 t.00 5' 00 '4).W e0.00

w,Tl 70.00 s.36
0.00 10.00 0,00

69.93 ?O,U) 63,6+

{0.00 n,fi 80.00
0,00 0,00 0.00

60.00 6a50 40.00

0.00 +0.00
e3,00 0.00
75.00 50.00

t0,00 0.00
0.00 0,00

90.00 lu).w

71.{3
0.00

gB.''

t8.18
0.00

81.8a



35.00 $.00 37,00 38,00 s,,00 i0,00

ctF0p ilItE
Prog, Dist, $rmrtrouse
Enoaure: S
S loper  ? - t r l eg
Serole lbte: l0 tlct l99e

0.00 0.00
0,00 0.00

30.00 55,00
0.00 0.00
0,00 0,m
0.00 0.ff,

e5,00 5.00
o00 0,00
0,00 0.00
0.00 0.(a
0.00 0,00
5.00 t0.00

e.00 7.97
il.?5 9,W,
s,ei 13,e7
0,13 0.78
0,50 l.B7
0.38 1.73

15,elt
9. le
5.7{
6,?+
3.90

TREES I $IRIES
Pinus edulis
htesisia tridentatr
Junioerus osteosperra
Srickel I ia ricropryl la
Opuntia polymantha
Ehrysothamus neuseosug

FORBS
Sphaeraleea groosul ariarfol
Leoidiu rontanun

6mssEs
Stipa cuatr
Stipa nyrrroider
Elyrus salinus
Eouteioua gracilis
Elynus spieatus

0.00
0.00
5.00
0.00

10,00
0,00

0.00
0,00
0.00
0.00
5.00
0.00

16.oo
-r0.6

2o.r$
r.so
1.51
s, oD

1.St)
r50

Cs,q)
Jo.oO
I  s. ( t )
r . S o
r-5D

0,00 0,00 0.00 0,00 0,00 0.00 0.t3 0,79
0. 00 o,(fi 0.00 0. 00 0 00 0,00 0. ffi t. 56

0,00
5.00
0.00
0.00
0,00

5.00
0.00
0.00

t0.00
0,00

0.00 0,00
0,00 e0,00
0,00 0.00
0.00 0.00
0,m 0,00

0.00 0,00 t{,75
5.00 0.00 g.fri
0.00 0,00 1,63
0.00 0.00 1,00
0,00 e5.00 0,63

si,00 65.00
+5.00 85.00
15,00 5.00
5.00 5,00

50,00 si.00
5.00 5.6fcf

35,00 si,00
10.00 ?5,00

10,00 +6" 13
5,00 19.60

15.00 e3,a0
10.00 le,og

35.00
10.00
30,00
6,(X)

9,97
17,Y,
l5.eg
13. l{

CWER
Total Living Cov:1.
Litter
Batugr.ound
Rch

t
-95,7l too, oo {9,96

0.00 0.00 0.00
l{.gg 0,00 yr.t{

lo00 8li,7t
0,00 0.00

!p.00 l{.eg

37.50 {e.6{
0.00 0,gg

6e.50 56,{g

e6.63
4,17

e5.e0

t ctilposlTrtlr
9rrubs
Forbs
6rasses



ctl-0p ilIl€
Trail Canyot
Shc*er lbuse Ref flrea
FJlSa-cebrusi/Srass
Exoc,sur€: SE
S l o p e :  l - 3 d e g
Saraie Date: 3 SeEt tg$l ?-w 3.00 *.001.00 5.00 L00 7.W 8.00 9.00 lo.cF 11,00

TREES T $iRI.B
futesisia tricientata
Ceratoioes ianata
Eutiernezia sarcthrc
0ountia oolyacanta
lhrvsotharnus mussosug

Ft}RES

ieordir.rc Eorrienuni
Itiacnaeranthera can*ceng
?ragooogon dubius
Circrum ss,

EtnsSES
S'iraa coratr
kuteisua gracil is
SticE hynenoides
Eivnus salinus

?5,00 10.00
0.00 45,00
0.00 0.00
c,00 0.00
0.00 0.00

10.00 10.00
15,00 10,0c
0.0{r 0,00
0.00 0,00
0.00 0.00

30.00 ?5.00
10.00 0.00
0.00 0.00
0,00 c,co
0,00 $,(fr

0.00 40.00
0,00 0,00
3, ($ 0.00
0,00 0.00
0.00 0.00

0.00 10.00
0.00 I0.00
5. (p 0.(tr
0,00 0,m
0.00 0.fi,

0.00 0,00
0.00 0.00
0.00 0,00
0.00 0,0c

e5.00
E {VI
rh lAl

0.00
0.00
0.00

0.00
0.00
0. fit
o00

0.00
0.00
0.00
0,00

0.00
0,00
0.00
0.00

0. (0
0.00
0.00
0,00

0,00
0,00
0.(p
0,00

0.00
0,00
0.00
0.00

0.00
0.00
0,00
0,00

0.00
0.00
0.00
0,00

0.00
0,0c
0,00
0,00

15.00 9C.00 g(,.00
5.00 0,00 0,00
0.00 0.00 e0.00
0.00 0.00 0,00

10.00 e5.00 15.00
0.00 0.00 0.00

lc.ffi 0,0c 10.00
0.00 0,00 0,00

10.00 10.00
0,00 0.00
0.00 10.00

e0,00 33.00

10.00 0.00 25.0c
0,00 0.00 0.00

15. ff) ?5.00 t0.00
0.00 40,00 0,00

C{]VER
Total tiving Eover
Litier
Eareground
Roeir

+5.00 55.0c
10,00 1c.00
4$.$() 3C.00
5.00 5,00

65.(S 40.C0
e0,00 10,00
i0,00 40,00
$0c 1c.00

68.00 50.00
10,00 e0.00
?g.a) e5. ffl
E.00 5,00

60.c0 60.00
25,00 10.00
10.00 95.00
8,00 5,00

53,00 ?0.00 5E.00
e0,00 10,00 a4.00
10.fii 15,00 90.(n
3.00 3,00 1.00

CHfrTItlrr
Fcrros
Erasses

58.36 63,6+
0.00 0.00

4{,44 36,35

38.rfi 30.00
0,00 0.00

61.5+ 50.00

6!.31 50.00
c.00 0.00

38,45 50.00

50,00 8.3:l
0,00 0,00

50,00 9t.67

51.5+ 7.t4 35.36
0,00 0.00 0.00

38.45 W,ffi 63.64
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ra00 !3,00 rf.00 15.O 16.00 t?.{to l&00 t$m a0.00 81.00 ee.00 e|L00 er.{n 15.00

5.ff,
0,00
0. frl
0.00
0.00

0,00
c,0$
c,00
0.00

0,00 10.c0
0,00 9c,00
s.ffi 0.00
0,00 0.00
c,00 0.00

0.00
0.00
0,00
0.00

0,00
0.00
0,00
0,00

0.00 0.00
0,00 0,0c
0,00 ff.00
0,00 0.m
0.00 0,00

0.00
c,00
0,00
0.00

10.00
0.(s

40,00
0. fi,

0,00 10,00
c.00 5.00
0,'@ 0,00
0.00 0.(o

5,00 0.00
0,00 ffi.00
0. Ctl ttr ff,
0,00 0.00
0.00 0.00

0,00
0,(0
0,00
0,00

5.00 0.00
0,00 10.00
0.00 0.00
0,00 0,00
0,(s 0.00

0.00
0.00
0.00
0,00

0.00
0.00
0,00
0.00

0.00 0,00
0,00 0.00
0.00 10.00
0,00 0,00
0.00 0.00

)

0,00 0.00
0.00 0.(n
0.00 0.0c
0.00 0,00

0.@
0,00
0,fi,

10,00
0.00

3,@
offi
0,00
0.00

0.00
0,00

10.00
0,00
0,00

5.C0
L00
0.ffr
0,00
0,00

0,00
0.0(r
0.00
0.00

0,00 0.00 0,00 5.00 0,00
0.00 0. (10 0.00 0, 00 0. 00

10,00 e0.00 0,00 95.00 30.00
e5.00 !5.00 40.00 5.(F 30.00

0.00
0.00
5.00
0.00

0.00 0.00
o.ff, 0.00

13,00 40.00
0.00 10.00

0.00 0,00 10,00
0. fi, 0.00 0.00

l3,m e5,00 90.00
0. 00 10. t,0 5.00

0.00 10,00 e3,00
0.00 0.0(r 0.00

35,00 es00 e0,00
5,00 t5.({, 0.00

/d.oc +0. c0 70.00
9.00 3,00 ?0,00

5(r,CS +3,(S 5.(P
!.00 10.00 5.@

50.00 60.ffi
10,00 9c,00
36.00 13. fii
5,00 5,00

50.c0 {0.00
10,00 10,00
s,co {0,00
5,00 10,00

6E"Ctr t5.00
10.00 10.00
?C,$) 35.00
3.00 10,00

40.00 50.00
15,00 10,00
t0,00 s.00
5.00 3,00

5C.00 s.(0
15.00 5,00
30.00 35.00
5.00 3.0t,

{0.00
a5.00
ff,0C
5,0c

1?,50 1e,30 4e.86
0.(s 0,00 c.ff,

97,50 87.50 37, l{

40,00 0,00 10,00
lo.cs 0,00 0.(s
70,00 i00,00 6c.00

1a,50 ?6.9a e,.a, l?,50
14.50 C. frf 0.00 0.00
7'.r,00 43,08 n,78 87.50

e0.00 0,00 18,18
0,00 0.00 0.00

80.00 100.00 81.8e

ae00
37.'$
37.50

22



96,00 a7,00 e9,00 a9.00 30,00 31,00 3e,00 33,00 3+.00 33,00 36,00 37,00 38,00

0.0c t5,00
'6.W 0,fr1
0,00 0,00
0,00 0.00
c,00 0,00

5,00 0,00
0.00 15.00
0,00 0,00
0.00 0.0(t
0.00 0,00

0,00
0.00
0.00
5,00

0.00
0,00
0.00
0,00

5,00 0.00
0.00 0.00

10,00 15,00
0.00 0.00
0,00 0.00

0.00 3,00
0.00 0.00

15,00 40.00
0.s 0.00
0,00 0,m

0,c0 0,00
0.00 0,00
0,00 t5.00
0.00 0.00
0.00 0,00

38,00 0.00
0.00 0.00
0,00 0.00
c.00 0.00

30.00 0,00

C. fil
c,0c
0. c0
0,00

0.00
0,00
0.00
0,00

5.00
0.00
0,00
0.00
0.00

0,00
0,00
0,00
0,00

0.00
0,0c
o.oo
0,00

0.fiO
0,00
0.00
0,00

0.00
0,00
0.00
0.00

0. (f;
5,00
0,00
0,m

0.00
0.00
0.00
0,00

c.00
0,00
0.00
0. cc

15,00 85.00 8F.00
0.00 e0,00 e3.00

10,ff 0.00 0.00
0.00 0.00 0.00

50,00 7c.00 55.00
5.00 i0.00 10.00

90.00 15,00 30.00
8,(fr 5. ('{) 5.00

15,00 5.00 fr100
0.00 0,00 0,00

10.00 5.00 15.00
10.00 40.00 3.00

{5.m 6S00 60,cc
30.00 5,00 e5.00
a0.00 e5,00 10.00
5.00 5.00 5,00

0.00 5.00 t3.00
0,00 0.00 0,00

e5,00 0.00 10.(Nt
15,00 0,00 0,00

0,fii 0.00
0.00 3,00
0.00 c.00
0,00 0.00

70.00 6c,ta
gc. fir !0.00
5.00 e9.00
5. (p l,00

10.00 90,00 38.00 e5.00
0,00 0,00 0.00 0.00

15.00 10,C0 0.00 10.({t
10.00 10,& 0.00 3.m

50,00 58,00 65.00
10.(s e5.00 85. ($
30,00 15,00 5,00
10.00 5.fi, Fl.00

+0,00 55,00
t0.00 13.00
{5,00 e5,00
5,fi, 3. (P

flr.co si.?l 9.c9
0,00 0.00 0.00

5Cr.0C 6{.e9 90.9t

l l. l l e3,08 4i.00
l i ,  l l  0.00 0.00
n.1g 76.V, 75.00

30.00 n,n 38.46 0.00
0,00 0,m 7.69 0.00

70.00 7?.73 53.89 100.00

fl.n 9.86 0.00
0,00 0,00 8.3:l

7?.73 ?, 14 91.6?



3:1,00 +0,00 lean SOw Fruo

sl-op |rll€
Trail Canyon
$rmr House bf ffrea
PJ/SaEebrustr/6rass
Exoosurrr SE
S l o o e s  1 - 3 d e g
Sarsle Date: 3 Seot 19!13

0.00
0.00
5,0c
0,0(r
c,00

0,00
0. (s
0,00
0.0(l

10.00
c.00
5.00

3C.fi,

0,00
0.00
L00
c.00
0,00

0,00
0.00
0,00
0,00

10,00 le.e3
C. ({, l. g5

e5.00 13,@
0,00 9,50

7,38 10.90
4.39 ?.76
4, 13 6,79
0.6 1.36
0,75 4.6,8

0.39
0.38
0. 13
0 ,13

1,73
l.3g
0.79
0,?8

l0,si
+.97
9,60

1?.79

TREES T SJRt'Bli
ftrterisia tridentate
Ceratoides lenata
Butierrezia sarrthn
0ountir golyacanta
Chrysotharnus nauseosus

FI}ffi

Leoidiu roritanul
Hachaerantherr carpscens
Tragooogon dubius
Circiur so.

ERNSSES
Stioa satr
Eoutelqra gracilis
Stioa hvrerpides
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Appendix 3-D

Tank Seam Access Road Vegetation



Introduction

The following pages are a copy of a report prepared by Patrick Collins, Ph.D.,

Biologist/Reclamation Specialist, of Mt. Nebo Scientific. The report presents an evaluation of

the pre-disturbed vegetation in the area of the Tank Seam Access Road and pad and a

comparison of the data to data collected for the selected reference area. The vegetation survey

was performed in October, 1992, and the reference area was sampled in July, 1993.
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YEGETATTON SAMPLING
OF TWE

PROFOSMT DISTARBEI'
TANK SfuIM AC@SS ROAD

SCOPE

The purpose of this document is to provide baseline

information of the existing vegetation of an area that is

proposed for nehr disturbance.

INrnoDncrroN

General Site Description

The co-oP Mining Company has proposed to construct an access

road in their permit area which will require disturbance to the

native plant community. The proposed disturbance lies within

Bear Canyon. Bear Canyon , a branch of Huntington Canyon, is

located west of the city of Huntington in Ehery County, Utah.

Slopes that surround the canyon are primarily dominated by

pinyon-juniper and mountain brush communities. rn their native,

undisturbed state, the canyon bottoms are eonprised chiefly of



sagebrush/grass and riparian communities.

Bear Canyon maintains active nine

have been disturbed as a result of the

of these areas have been reclaimed and

facilit ies. Several areas

nine activities and some

reseeded.

IIEITEOD8

euantitative and qualitative data were taken on the sample

sites. Sampling lras accomplished in October L992, before

appreciable frost that could affect the results.

Transect Placement

The corridor of the proposed disturbed access road had been

previousLy surveyed and flagged. Regular points at 50 ft

intervals were located along the entire length of the proposed

road. Sarnpling quadrats were placed at these points.

Covef and Composition

Cover estimates were made using ocular nethods with neter

square quadrats. Species composition and relative frequencies

were also assessed from the guadrats. Additional information

recorded on data sheets were: estimated precipitation, erosion,

2



slope, exposure, grazing use, anirual disturbance and other

appropriate notes.

Woody Species Density

Density of woody plant species were recorded using the point

quarter distanee nethod and by using beLt transects. In the

point guarter nethod, the aforementioned regular points hrere

placed on the sample sites and delineated into four guarters.

The distances to the nearest woody plant species were then

recorded in each quarter. The averagre point-to-individual

distance was equal to the square root of the mean area Per

individual.

Sample Adequacy

Sanpling adequacy for woody species density and cover was

achieved using formulas fron rrstatistical Methodsrr (Snedocor and

Cochran 1980), with the goal that at least 80t of the sanples

were within 1Ot of the true mean for the plant communities of the

area. The fotmula ueed is given below.

nmin =

where,
nmin : ninimun adeguate sample
s = standard deviation
x = sample mean

.1 = confidence interval

trrtr"rl
L x ( '1f



Photographs

Color photograPhs of the

of sanpling and were submitted

sanple area were taken

with thiE report.

at the time

Raw Data

The raw data were also submitted with this report which

would facilitate future scrutiny of the data and further

statistical testing if desired.

BEgULTg

Rock nas the rnajor contingent for the Efound cover and was

estimated at 56. OOt. Total. living cover of the site hras

estimated at 19.50t (Table 2l . Grasses dominated the eover and

comprised of almost 75* of the living cover (Table 21. The

dominate grass species was Salina wildrye (EJymus salinus) and

was estimated at 10.58t cover. Dlountain nahogany (Cetcocar?us

Ledj foljus) was the most common woody species followed by pinyon

plne (Penus eduJis) and Utah Juniper (Jun:perus osteosperma) .

For a list of cover by species, refer to Tabl'e 3 .

Woody species density was estinated at 394 individuals per

4



acre (Table 4, by the point quarter nethod. Again, the most

abundant species lras mountain mahogany followed closely by pinyon

pine.

5



TABLE 1:

SITE NAIITE:

CO-OP I{INE AREA
QUALTTATIVE SAI{PLING DATA SIIEET A}ID

QUAIITTTATTVE/ QUALTTATTVE NOTES
L992

Reclained Pads

AREA: TRAIL CAI.IYON

DATE: 10 October L992

WORKERS: P. Collins, D. Collins

SLOPE: Approx: 30 deg.

EIIPOSIIRE: N, E, S (predonl,nately

'ANfUAL USE/DISTIIRBAI{CE: Moderate

ERosIoN: S1ight

CovER: (see quantitative data)

DOII{INA}IT PI,ATflT SPECIES OBSER\IED:

E)

deer use

(see quantitative data)

NOTES:
1) (see report)



TABLE 2: TOtAl
Disturbed Tank

cover and composition summary for the Proposed
Sdam Access Road at the CO-OP Mine.

AO|IAL COYER

Living Cover
Litter
Bareground
Rock

cottPoSrTlolt

Shrubs
Forbs
'Grasses

t r|EAtT
COVER

19 .  50
12 .  13
12 .38
55 .  00

25  . 46
0 .  00

74 .54

grtilDlnD
DTYIATION

6  .87
13 .95

9 .96
19 .18

37  . 45
0 .  00

37 .45

SlllPIJE
gIZE

40
40
40
40

40
40
40

7



TABLE 3: Species cover and
Disturbed Tank Sean Access

freguency summary
Road at the CO-OP

for the Proposed
Mine.

t llEAlt
COVER

8lttDlnD
DEVIITIOIf

5 .  11
3  . 90
5 .  45

10 .58
3 .52

SA!|PI.E RELATfVE
srzB FRE9UEI{Cy

40 20 .  o0
40  2 .25
40  12 .50

80 .00
7 .  50

SPECIEg

TREES & SIIRT'BS

Ceratoides Lanata
Juniperus ost eospefina
Pinus edu-lis

.FORBS

GRASSES

EJlnnus cjnereus
Stipa hyrmenojdes

2.L3
o .  53
2 .00

13 .88
0 .88

40
40

I



TABLE 4: Woody species
Seam Access Road at the

densities of the Proposed Disturbed Tank
CO-OP Mine.

Cercocarpus f edif olr us
Chrysotharnnus nauseosus
Juniperus asteospenna
Pinus eduJ,is
Pseudotsuga menziesjr

NLTBER/ACRE

L77  .O8
L4 .76
56 .57

L42  .65
2  . 46

393.51TOTAL

9
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APPENDD* NAW I'ATA



StlE; Trr* Serr Rcelgs bed
tPromsed Drsturbed)

ffiA: HH}P ilII'E - SEOR CSIYIITI
SL0PE: 34 deg
EIFtHlfEr ltE$ FredainantlY E
l i l lHG[Sr RtPCol l ins
IHTE: t0 tlct t99A

1.00 e00 3.00 f,00 500 6.00 ?.00 8.00 9,00 lo00

$fnrFs
Pinus edulis
Cey<ftarpurs t alrbt',As
Junioerus ostersg€rr

FORtsS

6RRTiSES
Elyrus salinus
$tipa hyrenoides

0.00
0.00
0.00

0,00 0.00 0.00 0.00 0.00 0'@
0.00 0,00 0,00 0.00 0,00 5.00
0.00 0.00 0,00 0' 00 0.00 0.00

0,00
0,00
0,00

a0.00
0,00
0.00

a0.00
0.00
0.00

ef.00
0.00

5,00
0,00

95.00 40.00 0,00
0,00 0,00 10.00

si.00 fri.00 10.00
0,00 0.00 0,00

5.00
0.00

40.00
0.00

Totrl Living Coven
Litter
Barcground
fiock

40.00
5.00

15,00
80,00

a5.00 es.m
5,00 50,00

10.00 10.00
80.00 15.00

90,00 10,00 sL00 e:i,00
10.00 5.00 40.00 5.00
si.00 40.00 15,00 5,00
Ii.00 65.00 l0.m 65.00

13.00
5.00
3.00

75,00

e5,00
e3.00
40,00
30.00

e0.00
5.00

50.0Q
e5,00

I HNHFITII}|
$rubs
Fcbs
ErasEes

0.00 80.00 0.00
0,00 0,00 0.00

t00,00 40.00 t00.00

0.00 0.00
0.00 0,00

100,00 100.00

0,00 0.00
0.00 0.00

100.00 100.00

3:Lsl 80.00 0.00
0.00 0.00 0.(p

&67 a0.00 100.00
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11.00 le.(n 13'fi, 1f.00 ls.m 16.00 l?.00 18.00 19,00 90,00 P1.00 e4,00 93.00

0.00
0,00
0.00

10.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0,00
0.00

0.00
0.00
0.00

10.00 e5,00
0,00 0.00

o00
0.00
0.00

0.00
40.00

0.00
5,00
0,00

0.00 0.00
0.00 15.00
0.00 0.00

o00
0,00
0.00

10.00
0.00

0.00 0.00 0.00
0.00 10,00 3.00
0.00 0.00 0.00

s00
0,00

5.00
0.00

si. m 43.00
0.00 0.00

e0.00 e5.00 t0.00
0.00 0,00 0.00

0,00
5. fi,

10.00 10.00 E.W 40,00
5.00 5.00 65.00 5.00

10.00 15.00 5.00 5.00
75,00 70,00 5.00 70.s

10,00
5.00

10.00
75,00

ri.00
5.00

10.00
50,00

e5,00
10.00
10.00
si.00

?0.00
10,00
10.00
60.00

10.00
5.00

4i.00
60.00

e0.@
3,00
5.00

70.00

85.00
5"00
5.00

55.00

90.00
5.00
3.00

70,00

10.00
5.00
5,00

80.00

o00 0,00 0.00 0'00
0.00 0.00 0.00 0.00

100,00 100.00 100'00 100'00

50,00 0,00 0.00
0.00 0.00 0,00

30.00 100.00 100.00

75.00 0.00
0.00 0.00

e5.00 100,00

0,00 0.00
0.00 0.00

100.00 100.00

80,00 10,00
0.00 0.00

50.m 50,00
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e{,00 e5.00 a6.00 e?,00 99,00 a9.00 30.00 31,00 3a.00 33.00 3{,00 si,00 36.00

t5,00
0.00
0,00

0.00 0.00 0,00 0.00
0.00 0.00 0.m 0.00
0,00 0,00 0.m 0,m

o00 0,00 0,00
5.00 0,00 0.00
0.00 0.00 0,m

0.00 0.00
0.@ 0.00
0,00 0.00

0.00
0.00
0,00

10.00
0.00
0.00

30.00 40.00 10.00
0.00 0.00 0.00

t0.00 t0.00 10.00
0.00 0,00 0.00

e5.00 40.00 40.00
0.00 0.00 0,00

0,00
, 0.00

e3,00

0,00
0.m

5.00
0,00

0.00
0,00

t5,00
0,00

e5.00
10.00
5.00

60.m

e5,00 30.00 e0.00
10.00 5,00 5.00
5.00 a0.00 5.00

60.00 45.00 70.00

e0,00 10.00
{5.00 3.00
5.00 e,00

30.00 88.00

10,00
10.00
a5,00
55.00

10.00
?.00
3.00

8:100

10.00
e5.00
40.00
15.00

t3.00
5.00

10,00
60.00

40,00
10.00
$00

6!i.00

e0.00
?0.00
e0.00
{0.00

13.00
5.00

s.00
50.00

0.00 100.00
0.00 0.00

100.00 0.00

0.00 0.00 50.m
0,00 0.00 0.00

t00.00 100.00 50.00

50.00
0.00

50.00

0.00 0.00
0,00 0.00

100.00 100.@

0.00
0,00

100.00

0.00 0.00 0.00 100,@
0,00 0,00 0.00 0.00

100.00 100.00 t00.00 0.00
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SIIE: Trnk Srrr f,ccegs Road

ARESr UHIP XII€ - ERR 0tr{fif'l
SLIIFEI 3l deg
EIPIHIRE: &S5' FredorinantlY
t { lSGFSr  R IP& l l i ns
IHTEr l0 llct lglE

37.00 38.00 39.00 40.00 ilean Stllev Frco

0,00 0.00 15,00
o00 ,40.00 0.00
0.00 0.m 0,00

0.00
40.00
0,00

a,00
a13
0.63

$rnfis
3.{5 l}.fO PinuE edulis
S" ll Lo.oo Dertocana{ lcdifotrtr"(

3.90 )..1f Junioerus ostersffiila

e5.00
0.00

0.00
0.00

0,00
0.00

Foffi

6nf,s6Es
0,00 13.88 10.59 10.60 Elyrus Hlinus
0.00 0.88 3.5e ?56 Stioa hy*mides

- 
lg'sofTt* Living cover

10.00 5.00 15.00 10,00 E.l3 13.98
10.00 5.00 10,00 10.00 19.38 9.86

58,00 ?0.00 50,00 60,00 16'00 19. l8

Litter
Barcgrond
Rock

0.00 100,00 100,00
0.00 0.00 0.00

1m.00 0.00 0,00

100.00 ti,t6 37,{5
0.00 0.00 0,00
0,00 7{.5i 3?.15

t CtilFtFITItt'i
Shrube
Fmbs
Srassts
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WGETATIONSruDIES
FOR THE

FEDERAL LEASE ARH U424316

SCOPE

The purpose of this report is to provide vegetation information to the CO-OP Mining CompilY,

information required by the USDA Forest Service. Emphasis of the vegetation study was to

provide: 1) a survey for the sensitive plant, canyon srveetvetch(Hedyvnrn occidentale vat.

canone'1, &d 2) a general description of the plant communities that orist on the federal lease

area.

INTRODUCTION

CO-OP Mining Company has proposed to conduct underground mining activities within the

boundaries of Federd Irase Area V-024316. The study area was located in Bear Creek Canyorl

a tributary of Huntington Canyon and continues to portions at the top of Crentry Mountain. Other

than the potential for nrbsidence in some areas, no disturbance wilt be made to the surface ofthe

land in the lease arlca by mining activites.

This report provides a description of the general plant communities in the lease area. A species



list of the dominant plants has been provided for each community type. A survey was also

conducted for the sensitive plant called canyon sweetvetch (Hedywum rccidentale vu. canone).

MEIEOI'S

Field work wes conducted to obtain the information contained in this report. Vegetation mapping

was done using topographical maps and by walking the study arca. Species lists were prepared at

the same time the mapping was done.

The canyon sureetvetch study was done by walking the areas of potential habitat, counting the

individual plants and recording the quditative data reported herein.

RESIILTS

Canyon Sweewetch Survey

A nrrvey was conducted for canyon sweetvetch (Hedywtnn occidentale var. canone) on July 16,

1997. Ttre survey was conducted in Bear Creek Canyoq a tributary of Huntington Creek in

Emery County, Utah. The zurvey was located within (and adjacent to) the boundaries of Federal

Lease U-024316 (W% of Sec. 13, T16S, R7E).

Sweral populations of canyon snroetvetch were found in the drainage and adjacent slopes. Each



area where populations were present was identified on a field map and later transferred to the map

included with this report (Plate 9F-l). Individual plants were counted in each area. Restrlts from

the counts are given in Table l. Because the plant populations often showed no obvious changes

to differentiate between populations, they could be considered a contirnrum rather than distinct

population groups.

Following is some qualitative information about the biotogy and environment associated with the

populations of canyon swe€tvetch located in upper Bear Creek Canlon.

Topographic Position - The plants were more concentrated near the drainage bottoms, but were

also common on the slopes above the drainages.

Condition - The plants were healthy and did not appear to have herbivore damage.

TABLE I - Numbers of individuds of canyon sweetvetch
in upper Bear Crcek

No. of Individuals

Areas were located outside
U-024316 boundaries.



Repr&rctive Data - The plants phenology was approximately 80% in flower and}Cf/o fruit.

Flowers and fiuit were relatively less in these populations whn compared to poputations observed

the previous week in the Book CliffMorrntains, but the herbage was produstive. No seedlings

were observed in the generat arca or ncar the mahut plants.

Assuiated Plant Commanities - The poptrlations located in the lower reaches of the study area

(Areas 14) were found primarily in Pinyon-Juniper/Sdina Wildrye communities. Plants common

in this area were pinyon pine (Pirrus edtlis), Utah juniper (Juniprus utahensis), salina wildrye

(Elymus salirus), white fir (Abies concolor) and Douglas fir (Pseudotwga meruiesif. Further up

the drainage similar plant communities existed (fueas 5-8), 
-ho*.uer, 

the dominant plant species

changed to mountain spray (Holodisarc dtmovs), leaSbract aster (Asterfoliacas) and salina

witdrye. CIher aneas of canlo,rr snrcstvetch comnrunities were obsenrcd, rcportcd, and included

on the ffitp, but were outside the federal lease area boundaries (Areas 9-l l). These areas were

also Primarily PinyorrJuniper/Salina Wildrye communities.

SlopelExpovre - Canyon sweetvetch in this area was located on a variety of slopes but were

mostly found on slopes ranging from 15 to 30 degrees. Slope exposure where the plant was found

were east- and west-facing stopes, with a greater number probably on the east-facing slopes.

Cteologt/Poent Material - The plant was established in Castlegate Sandstone.

Apparent Threats to Poprlations - The only threat to the present populations would be due to



zubsidence caused by underground mining activities.

Elevation- Elevation ofthe study area where canyon sweewetch was observed ranged from

7,760 to 8,320 ft above sea tevel.

Plntogrqhs - Color photographs w€re takcn ofthe arca. Figure I shows a color photograph of

the general habitat of the canyon s\ileetvetch in Bear Creek Canyon.
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Plant Communities of the Lease fuea

Pinyon-JuniperlSeline \ilildtYe

pinyon-Juniper/Salina Wildrf plant coflIrrunities qtEr€ gommon in the lease area. Thesc

comrrrnrities were locEted primarily in the southern reaches of the lease area boundaries and were

primarily on east- and west-facing slopes of Bear Creek Canyon (Plate 9F-l). Elevations of these

communities were approximately 7 ,760 ft. to 8,100 ft. above sea level. Dominant plant species

of this community have been listed in Table 2.

TABLE 2 - Dominrnt phnt rpccics of the PinpnJuniper/lsrllnr
WlldrF ComnunttY

SCIENTIIIC NAI\{E COMMONNAIvIE

TREES & SHRI.JBS

Abies corcolq WhiG fir

Chryohamnus visidifious Low rabbitbrush

Crr.dtrezia stohrae Snakcurcod

Jwripems utahensis Utrtr junipcr

Pbtus e&tlis Pinyon fittc

Peudotsuga mctaiesii DoughsFir

FORBS

Asur glaucodes Bluchaf astcr

GRASSES

Elyrus salinus Salina wildrp

Stioa hwtenoides Indian riccgllrss



Mountein Spraylsdine Wildrye

Further north and upstream from the Pinyon-Juniper/Salina Wildrye community in the Bear Creek

drainage, a less common community oristed. This comnnrnity coutd be cdled a Mountain

Spray/Salina Wldrye comrmrnity. With mafiy ofthe stmc species rs the aforcmentioned

cornnrunity, it had a large component of the shrub, moutain spray (Holdisctrs dmosus).

Domirunt plant spcies are listd in Table 3. Elevations of this community ranged from

approximately 8,000 ft to 8,400 ft above sea level.

TABLE 3 - Ilorninent phnt rpecies of thc Mountein SpnylSdinr
Wildrla Ccnmunlty

SCIENTIFIC NAT{E COMMON}.IAME

TREES & STIRIJBS

Abies cqtcolq White fir

C hrysth omnas vividitlous Low rabbitbrush

Cmti*raia srothrae Srukalpd

Holodists dwnoss lvdountrin rpray

Juniperus ubhensis Utah junipcr

Pbn s edulis Pinyon pinc

Pseadotsuga mcrcicsii Douglar Fir

FORBS

Aster glaucodcs Bluchdrdcr

Oenolhera caeqitosa Evcning primrosc

GRASSES

Elynus salinus Sdh! wildryr

Stipa bmmoidcs Indhn riccgrass



Sagebnrgh/Mountein Brome

In the upper elevations of Crentry Mountain and on more flat plateau tops, a Sagebrushfl\dountain

Brome community can be found. Tlre species composition ofthis community changes, but could

be desoibed as a more *oper" comnunity rangng from shnrblands to nountain herblands.

Elevations ofthcsc communities ranged from 9,100 ft to nearly 9,400 ft above sea lwel. A list of

dominant plant species for these 8reas is shown in Table 4.

TABLI | - Dcnhrnt phnt spcc*r of thc Srgcbruil/tlottntrla
Brunc Cornmunity

SCIENTIFIC NAT{E COMMONNAT'E

TREES & SHRI.'BS

Arlcnisia tidabb rvr.
vogyara

Vascy sagcbrush

Cacocarpus lcdifolius Mountrin mahogany

FORBS

Achillea millefoltunt Yanow

Calochortus nuttallii Scgo lily

Chaanctis douglasii Dusty-mlidcn

Delphinhmnclsonii Lerkspur

Erioguun walifoliwr Cushion buchrhcat

Geraniun visosissimwt Stickygcnnium

Orthearyas nlmici Ovl+lovcr

Pountilla ilvrdhlia Wcdgc-lcaf cinqucftril

GRASSES

Bratus carinatas lv{ourtdn brcfltc

Festuca avina SlrccD fescw

9



As penrlllou ntein Bro me

fur Aspenfivlountain Brome community was also found in the tease area. Elcvation of this

community was about g,z$ ft. A species list is shown on Table 5.

rABLE';ffi 
Tffi';ffi|jtc 

ArPcd

SCIENTIRC NAlv{E COMMONNAIUE

TREES & SHRI,'BS

Abics lasiocatpa Subalpinc 6r

Chryso hamnus visiditluus L,ow rabbitbrush

Junipcrus conmtmis Common junipcr

Picea pungats Bluc sprucc

Populas temuloidcs Aspan

Pseudotngo mauiesii DotghsFir

Ribes cereum Sqruwcunent

Ros wadsii Wood'g rosc

Synphori carp os oreophilus Snowbcrry

FORBS

Aquilcga cacrulea Colondo columbirc

Eigeron sp. Daisy

Erysimum aspcrum Wdlflontcr

Fragariavesa Wild sbrwbcny

Gqanium visosisimwn Sticky gerrnium

HackeliaJloribmda Shoury stick-socd

Iaphus wriceus Silky lupinc

Panstenan q. Psnstqnm

Swertia radiata Elku,Fd

Vicia anericana Amcricrn vetch

GRASSES

Bromus carinatus Mountein bromc

l0



Dougles FirlSnowberrY

The Douglas Fir/Snouberry community was a major community in the lease area. Ttris

community had relatively low species diversity with few understory spies. Depending on the

locatioq other conifer tnoa wcr€ also important in this connunity, but Douglas Fir was urually

the domirrant species.

Elevations ofthis @mmunity rurged from approximately 8,400 ft to 9,300 ft. A list of species is

shown on Table 6.

TABLE 5 - Ilominent phnt rpcclcs of the Douglru
Flr/Snowbcrty Conmunity

SCIENTIFIC NAI\,TE COMMON NAIvTE

TREES & SHRT'BS

Abies anrolor Whirc Fir

Abies lasiocarVa SubalpiocFir

Picea pungew Bluc Spnrc

Pseudotsuga meraiesii Douglas Fir

Sanbacus caentlea Eldcderry

Symp hori c ar? o s o ne o p hi lu s Snowberry

FORBS

Pensrcmon q. Penstenron

GRASSES

Btpmus carinatus Mountain brome

l1



cONCLUSIONS

As one will note from the numbers of individuals of canyon sweetvetch located in Bear Creek

Canyon, the plant is quite abundant and widespread. Subsidence-caused zurface disturbances, if

retatively small acreages ed, should not significantly irnpast the populations of the

plant in the trca.

General community q/pes have been described and mapped fot this report. The relative sizes of

each community (from the greatest area to the least) were as follows: l) Douglas Fir/Snouberry,

2) Pinyon-Juniper/Salina Wildrye, 3) Sagebruslrfivlountain Bromg 4) Aspen/I\4ountain Brome,

and 5) Mountain Spray/Salina ffidrye.

t2
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WGETATION SAMPLING IN THE
WILDHORSE RIDGE AREA

I 996

SCOPE

The purpose of this document is to describe and provide quantitative and quditative data for an

area that has been proposed forfuture disrurbancebycoal mining activities. fur area chosen for

comparison" and to represent the standard for revegetation success for the disturbed area once

mining activities seize and the land is reclaimed, has also been studied

INTRODUCTION

The CO-OP Mining Company has planned expansion to their mining operations in the Wildhorse

fudge area. Disturbance to plant communities would occur due to construction of a conveyor

system and portal area.

Elevation of the study area ranged from 7,500 ft to 8,500 ft above sea level. The study area was

located in Bear Canyon, a branch of Huntington Canyon in Emery County, Utah. General plant

community types at and adjacent to the areas that are proposed for disturbance were: pinyon-



juniper, Salina wildrye, mountain brush, ponderosa pine, sagebrusl/grass, arrd limited ripariut

communities.

METHODS
*'r_€

The State ofUtah, Department ofNatural Resources, Division of Oil, Gas and Mining (DOGM)

provided guidelines for some of the sample methodologies used in this report, Quantitative and

qualitarive data were taken on the vegetation of the proposed disturbed and reference areas in the

Wildhorse Ridge area. Sampling was conducted in early August 1996.

Prooosed Disturbed Area-

The area surveyed for disturbance was primarily along a proposed new conveyance corridor and

terminates at a new portal area. Areas along the proposed route of the conveyor and portal were

sampled. More information is given about the plant communities and provides additional insight

about the sampling methods in the RESULTS section below.

Reference Area

A reference area to be used as a standard for revegetation success at the time of final reclamation

was selected. The reference aren was dominated by similar plant species as the proposed

disturbed areas. The reference area was chosen to comply with guidelines provided by DOGM



and was estimated to have simildr slopes, soils, species compositioq precipitation, elevation and

other environmentd variables.

Due to the heterogeneity of the proposed disturbed area(see RESULTS, Proposed Disturbed

Area), an exact duplication for a reference area was difficult to locate. One area was

recommended for consideration by a DOGM biologist. This area was the site used for another

reference area for previous disturbances by the CO-OP Mining Company (Showerhouse

Reference Area), so quantitative data was available. When these data were compared to the

preliminary field data, it appeared that the differences (especially for cover) would have been

significant.

Another area was then considered for a reference area to the proposed disturbed areas. The area

was much closer to the proposed disturbed areas (near an archeological site), but due to changes

in exposure and soils (especially the proximity of the bedrock to the surface), cover would have

obviously been significantly less than the proposed disturbed area.

A tNrd area was considered that was also in relatively close proximity to the proposed disturbed

areas, but was on the other side of the drainage with different exposure to the sun.. However,

because the comrnunity was more similar and also had transitional attributes, it appeared to be

the logical choice that most closely represented the areas chosen for potential disturbance More

information about this community is given in the RESULTS section of this documenr.



Trans-ect and Ouadrat Placement

Transect lines for sampling were placed randomly along the proposed conveyor corridor and

portal areas. Stratified random placement of sampling quadrats were designed to provide

wbjective vmpling wilhout preconceived bias. once the transect lines were placed, regular

points were then marked on them. From these marks, a random number dictated the direction and

distance to place the quadrars at right angles from the transect lines. Vegetation sampling

methodologies between the proposed disturbed and the reference areas were consistent.

Cover estimates were made using ocular methods with meter square quadrats. Species

composition was also assessed from the quadrat data. Additional information recorded on the

raw data sheets were: estimated precipitatioq slope, exposure, graztng use, animal disturbance

and other appropriate notes. Plant nomenclature follows "A Utah Flora" (Welsh et d. 1993).

Freouencv-

a ' '

Frequency was calculated for each plant species and represents the relative number of times that a

given species occurred in the square meter quadrats



a Woody Speqies Density

Densiry of woody plant species were recorded using the point quarter distance method (Cottom

and Cunis 1956). In this method, random points were placed on the sample sites and measured

into four guarters. The disturces to the nearest woody plant species were then recorded in each

quarter. The average point-to-individud distance was equal to the square root of the mean area

per individual.

Sample Adequacy & Statistigal Qomparisons

As recommended by DOGM guidelines, sampling adequacy was calculated using formulas from

Cochran (1g77),with the goal of S}Yoconfidence level with al}o/ochange in mean (two-tailed t-

value was used). The formula used is given below.

.MIN= fsz
(e)2

where,
- minimum rdcqrutc ramplc
- approprirtc confidcncc t-velrrc
- $andard dcvietion
- umplc mcan
- desircd changc from mcan

Student's t-tests were employed to compare the proposed disturbed and reference areas of the

sites for cover, and density. AII sample means, standard deviations, and sample sizes were

il,{lN
t
3

x
d



inctuded in this report to enable the reviewers to check or apply further statistical tests if desired'

Photographs

Color photographs of the sampte areas were taken at the time of sampling and have been included

with this report.

Raw Dqta

The raw data have been summarized on spreadsheets and have also been included in the

Appendix.

RESULTS

Proposed Disturbed Area

The area planned for disturbance begins on a proposed conveyor corridor route. Near the

beginning of this conveyor system, other small disturbance sites are also planned (i.e. topsoil

stockpile area). The proposed new conveyor witl continue up the canyon and terminate at a new

portal site. Sample areas were chosen along the proposed route of the conveyor and in the portal

area. Engineering designs for the conveyor show no$isturbance is planned for the bottom of the

drainage itself with the exception of one very small area that is less that I acre in size. Therefore,

o
)



sampling was focused on the proposed conveyor conidor (and not the drainage bottoms) to more

accurately assess those areas that will most likely be disturbed. Much of the proposed corridor

runs adjacent to an existing road, so some of the area that is proposed for new disturbance has

already been somewhat disturbed previously. Sampling, however, was restricted to those areas

that were not previously disturbed by the road or any other man-caused activities.

The proposed disturbed sites of the Wildhorse Ridge area were quite variable for several reasons.

Most notably, the conveyor corridor has been designed to be placed near the bottom of the

drainage and advances to a distance on one side or the other of the drainage (see

PHOTOGRAPHS). With the changes in topography, soils, exposure and proximity to the

drainage bottoms, there is a considerable amount of diversity in species and composition.

Although the proposed disturbed areas were heterogeneous, they probably were not dissimilar

enough in the appropriate parameters to warrant separating data for the summaries, However,

the methods used to record and sumrnaize these data provide opportunities to do so if found

necessary in the future.

Total living cover (overstory plus understory) ofthe proposed disturbed sites of the Wildhorse

Ndge area was estimated to be 425U/u Understory comprised 34.iW/o of that cover (Table l)

The understory composition was dominated by grasses or provided73.7l% ofthe cover,

whereas, woody species were 23.40% and forbs2.89%. respectively (Table l).

The dominant plant species was Salina wildrye(Elynus vlinus) which comprised 15.83% cover,

.-----



o

followed distantly by needle-and-thread grass (Strpa comata), Utah Juniper (Junipents

osteosperma\, smooth brome (Bromus inermis) and whitefir (Abies concolor). For cover and

frequency summaries, refer to Table 2.

Woody species densities were also estimated in the area. Total woody species density was

estimated at 1,010 individuals per acre (Table 3). The dominant woody species by density wcre:

big sagebrush (Artemisia tridentata), pinyon pine (Pirrus edulis), black sagebrush (Artemisia

nova), mountain mahogany (Cercocarpus ledifolius), and Utatr juniper (Junipents osteosperma)

Reference Arr?g

As mentioned in the METHODS section above, sweral areas were considered to be used for

future revegetation success standards. The area chosen comprised of plant conrmunities

transitionat between the lower drainage area and the pinyon-ju ruperlgrass areas sornmonly found

on the upland slopes (see PHOTOGRAPHS). The transect lines were stratified to inrenrionally

included some comrnunities common near the drainage (i.e. conifers), pinyon-juniper stands, and

the open interspaces between them where grasses were more common.

Total living cover of the reference area was estimated to be 46.25oh, where most of it was

provided by the understory at 37.25%. Like the proposed disturbed areas, grasses dominated the

cover comprising42,23% of the cover, but more equally represented by shrubs (35.3 9o/o) and

forbs (22.37%). Total cover and understory composition summaries are shown on Table 5



Again, similar to the proposed disrurbed areas, the most cornrnon plant species was Salina wildrye

(Elymus salirrus'5, followed by corymbed buclovheat (Eriogorum corymboflm), rubber

rabbitbrush (Chrysolhamnus nauseous), btuegrass (Pu pratensis), ild hoaty aster

(Machaeranthera canescens). For cover and frequency by species, refer to Table 6.

Density of woody species for the reference area provd to be higher than the proposed disturbed

areas estimated at 1,405 individuals per acre (Table 7). Dominant plants for this parameter were

corymbed buclovheat (Eriogonum corynbosttm), Douglas fir (Pseudotflga menziesii), pinyon

pine (Pinus edulis),low rabbitbrush (Chrysothamnus viscidifloms),and Utah juniper (Jtttttpents

osrcosperma).

DISCUSSION

Statistical Comparisons

Student's t-tests suggest that there was no statistical difference for cover when the proposed

disturbance was compared with the reference area (Table 8). Although woody species density

was quite high in both areas, statistical tests imply that the reference area was significantly grearer

than the proposed disturbed areas. fu mentioned in the RESLJLTS, understory composition of

the reference area was more equally represented by woody species, forbs and grasses.

9



Sensitive Plant Species

Mention should be made to the fact that there were several individuals of canyon sweetvetch

(Hedysantm occidentalis vat, canone) within the boundaries of the proposed disturbed area,

especially on the slopes and smatt drainage ways near the beginning of the proposed conveyor

(near the area where topsoil stockpiles and other disturbances are ptanned).

AJthough, not officially listed as "threatened" or "endangered", canyon sweetvetch is an endemjc

to the areaand protection from disturbance is reco'mended.

t0



TABLE I : Total cover and composition sumrnary for the proposed disturbed conveyor corridor
of the Wildhorse Ridge area (1996).

TOTAL CO\{ER
% MEAN
COVER

STANDARI)
DEVIATION

SAMPLE
SIZE

Overstory Cover (O)
Understory Cover (U)
Litter
Bareground
Rock

8.50
34.00
23.17
18.16
16.16

14.61
I  1 .79
13.87
t4.27
t2.7 |

30
30
30
30
30

Total Living Cover (O+U) 42.50 t0 .31 30

UN DERSTORY COMPOSITION

Woody spp.
Forbs
Cnasses

23.40
2.89

73.7t

28.39
I r  49
29.t2

30
30
30

l l



TABLE 2: Species cover and frequency $mmary for the understory of the proposed disturbed
conveyor corridor of the Wildhorse Ridge atea (1996).

SPECIES

TREES & SHRUBS

Abies concolor
Artemisia nova
Artemisia ftidentata
C e r c oc arpu s le difo I iu s
Ec hi nocereus tr i gloch i diatus
Gutierrezia sarolhrae
Juniperus osteosperma
Opuntia polyacantha
Pinus edulis
Pseudotruga menziesii

FORBS

Erigeron sp.
Medicago sativa
Mirabilis linearis

GRASSES

Agropyron crislatum
Bromus inermis
Elymus salinus
Poa pratensis
Stipa comata
Stipa hymenoides

STANDARD SAMPLE REI,ATN{E
DEI{IATIONS SIZE FREQUENCY

% MEAN
COVER

r .33
1.33
4.67
0.67
0 .  l7
a . t7
2 .33
0.40
083
0.67

0.r0
0.83
0 . t7

0.83
1 .50

15.83
0.67
4.83
0.67

5.62
3.86
2.r3
2.49
0.90
0.90
8.83
1 .28
2.6r
2. t3

10.00
t  3 .33
10.00
6.67
3 .33
3 .33
6,67

10.00
10.00
10.00

30
30
30
30
30
30
30
30
30
30

0.54
4.49
0.90

2.91
4.86

I 5.00
2.r3
0.92
2.49

30
30
30

3.33
333
333

30
30
30
30
30
30

r 0.00
t  3 .33
70 00
10 00
26,67
6.67

t2



TABLE 3: Woody species densities of the proposed disturbed conveyor conidor of the
Wildhorse Ridge arca (1996).

Abies concolor
Artemisia nova
Artemisia tridentata
Ceratoides lanata
C e rcocarpus ledifolius
Ec h i noce reu s tr i g loch i di atus
Gulierrezia sarothrae
Juniperus osleosPerma
Junipents scopulontm
Opuntia polyacantha
Pinus edulis
Pinus ponderosa
Pseudotwga menziesii
Sa/ix sp.

NUMBEruACRE

67.34
134.68
176.76

8.42
123.26

8.42
50.50

109.43
8.41

42.49
r 59.93
33.67
58.92
25.25

SAMPLE SIZE

30
30
30
30
30
30
30
30
30
30
30
30
30
30

TOTAL l0 t0  r8 t!

t3



TABLE 5: Total cover and composition summary for the pinyon-juniper reference srea of the

Wildhorse tudge area ( 1996).

TOTAL COVER
% MEAN
COVER

STANDARI)
DE\{IATION

SAMPLE
SIZE

Overstory Cover (O)
Understory Cover (U)
Litter
Bareground
Rock

9.00
37.25
17.11
t2.24
24.4Q

16.17
16.0 r
t2.45
8.54

15.65

20
2A
20
2A
20

Total Living Cover (O+U) 46.25 12,74

U NDERSTORY COMPOSITION

Woody spp.
Forbs
Grasses

35.39
22.37
42.23

32.21
24,54
30.99

20
20
20

l 4



TABLE 6: Species cover ard frequency summary for the understory of the referenc€ area in the
Wildhorse Ridge area (1996).

SPECIES

TREES & SHRUBS

Abies concolor
C hrysothamnus ndaseosns
Eriogonum corymbosm
Gutierrezia sarolhrae
Juniperus osteosperma
Pinus edulis
Pseudotsaga menziesii

FORBS

Artemisia ludoviciana
Castilleja chromosa
Circium sp.
Eriogonum sp.
Mac haeranthe ra cane scens
Townsendia incana

GRASSES

Elymus salinus
Elymus spicatus
Poa pralensis

STANDARD SAMPLE REI"ATN/E
DE\4ATION SIZE TRTQUENCY

o/o MEAN
COVER

I  .50
2 .7  5
4.00
0.50
0.50
1 .00
r .50

0.2s
0.25
t .75
0.25
2 . t0
2.00

14.65
2.00
2.2s

4,77
5.s8
7.35
2. r8
2. t8
3,39
4.77

1.09
1.09
2.86
1.09
3.97
3.67

500
25.00
30.00
5.00
5.00

10.00
10.00

5.00
5.00

30 00
5.00

30 00
25 00

2A
20
20
20
20
20
20

20
20
20
20
2A
20

20
20
20

14.99
6.62
4.02

75.00
10.00
25.00

l 5



TABLE 7: Woody species densities of the pinyon-juniper reference area in the Wildhorse Ridge
area ( 1996).

NUMBER/ACRE

87.80
r7.56
t7.56

2t0.72
456.57
35.r2

r22.92
210.72
245,84

SAMPLE SIZE

Abies concolor
Artemisia nidentata
C h ry sot ha n nu s nau s eosrrJ
C hry s o t ham nu s v i s c i d ifl ont s
Eriogonum corymbosm
Gutierrezia sarothrae
Junipents osteosperma
Pinus edulis
Pseudotvga menziesii

20
2Q
20
20
20
20
20
20
2Q

TOTAL | 404.8 | w

l 6



TABLE 8: Statisticd summary sheet for the proposed disturbed and reference areas in the
Wildhorse Ridge area ( 1996).

PROPOSED DISTI.JRB AREAS
Living Coverr
Densityr r

REFERENCE AREA
Living Cover*
Density

r42.50
=6210.07

x='46.25
x=4465.09

s=10.31
s=2958.79

s=12,74
s= I 883 .85

rMIN=9 64
rMIN=6. l0

nlvfiN= 12.43
rMIN=5.40

n=30
n=30

n=20
n=20

S TATI STI CAL A}.IALYSE S
Living Cover
Density

t=-0.514
t=2.336

dF2l
dF48

SL=NS
51=p<.05

x = sample mean, s = sample sfandard deviation,
n = sample size, rMIN = minimum adequte sample,
NS = nonsignificant, t = Srudent's t-value, pTrobabiliry lcvel
df = degrees of freedom, SL = significancc level,
I represenS understory and overstory covcr combined.
f r numbers represent 0re average point-to-individual
distance squared (for densities, refer to RESULTS secrion).

r7



COLOR PHOTOGRAPHS
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APPENDD(

Raw Data



Wilclhorse Riclge ConveYer
Proposed Disturbed
JP/G rass Conifer Transitlon
Exposure: SSW
Slope: 10 - 25 cleg

lTll:."..'-:1.:i" j'T., . .l' 10

1thru20(WestendofConveyer,Road&Topsoi l .Storage)

2.OO 3.OO 4.00 5.00 6'00 7'00 E'00 9 00

TREES & SHRUBS
Artemisia tridentata
Artemisia novs
Opuntia PolYacantha
Gutienezia sarolhrae
Pinus edulis
Abies concolor
Juniperus osteosPerma
Pseudotsuga menziesii
Echi nocereus triglochidiat
Cercocanpus led if olius

FORBS
Erigeron sP.
Mirabilis linearis
Medicago sativa

GRASSES
l Poa pratensts

Jst,ss nvmenoides
stipa comata

, Elymus sal inust Bromus inermis
Agropyron cristatum

COVER
Understory (U)
Litler
Bareground
Roclr

0.00
15.00
s.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0 ,00
0.00
0 0 0
0.00
0.00

0.00
0.00
0.00

15 .00
0.00
0.00

0.00
0.00

25.00
0.00
0.00
0.00

0.00
10.00
5.00
0.00
0.00
0.00

0.00
0.00

45.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00

55.00
0.00
0.00

0.00
0.00
0.00

0.00 0.00 0.00 0.00
0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00

0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0

0.00 5 00
0.00 0 00
0.00 0.00

50 00 35 00
0.00 0.00
0.00 0 00

35.00
5.00

45.00
15.00

30.00
20.00
40.00
10.00

35.00
20.00
25.00
20.00

45.00
25.00
20.00
10.00

5.00
90.00
4.00
1.00

5.00
90.00
4.00
1.00

55.00
43.00
1 .00
1 .00

50.00 40.00
20.00 20 00
20.00 25 00
10.00 1 5.00

Overstory (O) 0.00 0.00 0.00 0.00 45.00 45.00 0.00 0.00 0 0 0

30.00 35.00 45.00 50.00 50,00 55.00 50 00 40 00Total Living Cover (U+O) 35.00

% coMPosfTroN (u)
Shrubs
Forbs
Grasses

57.14
0.00

42.86

16.67
0.00

83.33

57.14 0.00 0.00
0.00 0.00 0.00

42.86 100.00 100.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0 00

100.00 100.00 100.00 100.00

Litter+BG+Rock 65.00 70.00 65.00 s5.00 95.00 95,00 45.00 50.00 60 00

Total Living Cover (U+O)
Latter wl tactor
Baregrouncl wlfactor
Rock w/factor

35.00
5.00

45.00
15 .00

30.00
20.00
40.00
10.00

35.00
20.00
25.00
20,00

45.00
25.00
20.00
10.00

50.00
47.37
2 .11
0.53

s0.00
47.37
2 . 1 1
0.53

55.00
43.00

1 .00
1 .00

50.00 40.00
20.00 20 00
20.00 25.00
10.00 15 00

J



I

10.00 1 1 . 0 0 12.00 13.00 14.00 15.q' 16.00 17.00 18.00 19.00 20.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00

40.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00

5,00
0.00
5,00
0,00
0.00
0.00
0.00
5.00
0.00
0.00

10.00
0.00
000
0.00
0.00
0.00
0.00
0.00
5.00
0.00

s.00
000
0.00
0,00
0.00
0.00
0.00
0.00
0,00
0.00

000
0,00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

3.00
0.00
0.00

0.00
0.00
0.00

0.00
5.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

30.00
0.00
0.00

0.00
10.00
1s .00
0.00
0.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00

35.00
63.00

1 , 0 0
1 . 0 0

35.00
62.00
2.00
1.00

25.00
60.00
10.00
5.00

50.00
25.00
20.00
s.00

35.00
5.00

35.00
25.00

35.00 30.00 45.00
5.00 15.00 20.00

50.00 45.00 25.00
10.00 10.00 10.00

50.00 35,00
10.00 20.00
25.00 25.00
15.00 20.00

0.00
0.00
0.00

15.00
0.00
0.00

35.00
20.00
2s.00
20.00

0.00 0.00
0.00 0 00

10 .00  0 .00
25.00 30.00
0.00 0 00
0.00 0.00

20.00 40.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

55 00 75.00 35.00 50.00 35.00 35.00 30.00 45.00 35.00 50.00 35.00

2E.57
0.00

71.43

26.57
0.00

71.43

60.00
0.00

40.00

90.00
0.00

10.00

14.29
0.00

E5,71

85.71
0.00

14.29

6.87
10.00
E3.33

22.22
0.00

77,78

42.86
14.29
42.86

30.00 14 29
0.00 0 00

70 00 85 71
65.00 65.00 75.00 50.00 65.00 65.00 70.00 55.00 65.00 50.00 65 00
55.00
43.62
0.69
0.69

75.00
23.E5
0.77
0.3E

35.00
52.00
E.67
4 ,33

50.00
2s.00
20.00
s.00

35.00
5.00

35.00
25.00

3s.00
s.00

50.00
10.00

30.00
15.00
45.00
10.00

45.00
20.00
25.00
10.00

35.00
20.00
25.00
20.00

50.00 35 00
10.00 20.00
25.00 2s,00
15.00 20.00o

)
---.--



21 thru 30 (Eas1 end of ConveYer)

2 1 . 0 0 22.00 23.00 24,00 25.00 26.00 27.00 2E.00 29.00 30.00 Mean

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

25.00
15.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

2s.00

0.00
0.00
0.00
5.00
5.00
5.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

30.00
5.00
0,00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0,00

25.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00

15 .00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

30.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00
0.00
0,00
0,00
0.00
0.00
0 .00

10 .00

0.00
0.00
0.00

0.67
1 . 3 3
0.40
0 , 1 7
0 E 3
1 , 3 3
2 . 3 3
0.67
0 . 1 7
0.67

0.00
0.00
0.00

0.00
0.00
0.00

20.00
10.00
5.00

0 . 1 0
0 . 1 7
0.E3

0.00 0.67
0.00 0 67
0 .00  4 .83

1 5 . 0 0  1 5  8 3
0 .00  1 .50
0.00 0,83

45.00
15 .00
5.00

35.00

40.00
40.00
5.00

15.00

40.00
10.00
25.00
25.00

3s.00
20.00

5.00
40.00

25.00
5.00

20.00
50.00

15.00
25.00
10.00
50.00

25.00
30.00
15.00
30.00

35.00
45.00
10.00
10 .00

25.00
45.00
5.00

25.00

25.00 34,00
10 .00  29 .43
20.00 16.90
45.00 17.67

0.00 0.00 0.00 0.00 0.00 30.00 35.00 10.00 10.00 10.00 E.50

45.00 40.00 40.00 35.00 25.00 45.00 00.00 45.00 35.00 35.00 42,50

22.22 0.00
0.00 0.00

77 .7E 100.00

0.00 0.00 0.00
62.s0 0.00 0.00
37.50 100.00 100.00

0.00 0.00
0.00 0.00

100.00 100.00

85.71 0.00
0.00 0.00

14.29 100.00

40.00 23.40
0.00 2.E9

60.00 73.71

55.00 60.00 60.00 65.00 75.00 85.00 75.00 65.00 75.00 75.00 66 00

45.00
15.00
5.00

35.00

40.00
40.00

5.00
15.00

40.00
10.00
25.00
25.00

35.00
20.00
5.00

40.00

25.00
5.00

20.00
50.00

45.00
1 6 , 1 8
6.47

32.35

60.00
16.00
8.00

16.00

45.00
38.08
8.46
8.46

35.00
39.00
4.33

21.67

35.00 42 50
E . 6 7  2 3  1 7

1 7 . 3 3  1 E  1 6
39 .00  16 .16



O
/

SDev Freq

Wldhonse Ritlge ConveYar
Proposed Dislurbed
JPlGrass Conifer Transition
Exposure: SSW
Slope: 10 - 25 deg
Sampte Date: E Aug 1996

2.13
3.E6
1.28
0.90
2.61
5.62
E.E3
2 .13
0.90
2.49

10.00
13.33
10.00
3.33

10.00
10.00
6.67

10.00
3.33
6.67

TREES & SHRUBS
Artemisia tridentata
Artemisia novs
Opuntia polyacantha
Gutienezia sarothree
Pinus eclulis
Abies concolor
Juniperus osteosperma
Pseudotsuga menziesii
Echinocereus trigloch idietus
Cercocarpus ledifolius

FORBS
Erigeron sp.
Mirabilis linearis
Medicago sativa

GRASSES
Poa pratensis
Stipa hymenoides
Stipa comata
Elymus salinus
Bmmus inermis
Agr,opyron cristatum

0.54
0.90
4.49

3.33
3.33
3.33

o 2 . 1 3
2,49

10 ,92
15 .00
4.86
2.s1

10.00
6.67

26.67
70.00
1 3 . 3 3
10 .00

1 1 . 7 9
23.06
1 3 . 7 E
14.28

COVER
Understory (U)
Litter
Bareground
Rock

14 .61 Overstory (O)

10 .31 Total Living Gover (U+O)

28.39
11 .49
29.12

% coMPostTtoN (u)
Shrubs
Forbs
Grasses

1 1 . 7 9 Litter+Bc+Roclt

o
I

1 0 . 3 1
13 .E7
14.27
12.71

Total Living Cover (U+O)
Litter W factor
Bareground Wfactor
Rock wlfactor



.CGOP MINING
IEnorse Riclge
Yeference Area
-, PJ/Grasses

Exposure: NW
Sfope: 29 deg
Sample Date: I Aug 1990 1.00 2.00 3.00 {.00 5.00 6.00 7.00 E.00 9.00

TREES & SHRUBS
Abaes concolor
Pseudotsuga menziesii
Pinus edulis
Eriogonum corYmbosum
Gutienezia sarothrae
Chrysothamnus nauseosu
Juniperus osteosperma

FORBS
Townsendia incana
Machaeranthera cgnes@
Castilleja chromosa
Crrcrum sP.
Artemisia ludoviciana
Enogonum sp.

j A s s - s
Ib pralensts
Elymrs salinus

,mus spicatus
v

COVER
Understory (U)
Litler
Baregrouncl
Rock

0.00
0.00
5.00

15.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

5.00
25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

10.00
35.00
0.00

0.00
0.00
0.00

25.00
10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
10.00
0.00
0.00
0.00
0.00

10.00
5.00
0.00

0.00
0.00
0.00

20.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
35.00
0.00

0.00
0.00
0.00
5.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00
35.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 10.00
0.00 0 00

0.00
0 0 0
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

15.00

10.00 0.00
55 ,00  10 .00
0 0 0  2 5 0 0

60.00
10.00
20,00
10.00

55.00
10.00
10.00
25.00

55.00
15.00
5.00

25.00

35.00
5.00
5.00

55.00

50.00
5.00

10.00
35.00

40.00
15 .00
5.00

40.00

55.00
10.00
15.00
20.00

65.00 s0 00
25 00 2s.00
5.00 5.00
5.00 20.00

Overstory (O)

Totat Living Cover (U+O)

0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00

55.00 35.00 50.00 40.00 55.00 65.00 50.0060.00 55,00

o/o COMPOSITION (U)
Shrubs
Forbs
Grasses

33.33
16.67
50.00

0.00
18 .1E
El.E2

63.64
9.09

27.27

0.00
57.14
12.ffi

40.00
10.00
50.00

0.00
12.50
E7.50

1E.1 E 0,00 20.00
0.00 0.00 10.00

81.82 100.00 70.00

Litter+BG+Rock 40,00 45.00 45.00 65.00 50.00 60.00 45.00 35 00 50 00

Total Living Cover (U+O)
Litter wl tad,or

]regrouncl dfacilor
Ilk w/factor

\-/

60.00
10.00
20.00
10,00

55.00
10.00
10.00
25.00

55.00
15.00
5.00

25.00

35.00
5.00
5.00

55.00

50.00
5.00

10.00
35.00

40.00
1 5 . 0 0
5.00

40.00

55.00
10.00
15.00
20.00

6s.00 50 00
25.00 2s 00
5.00 5 00
5.00 20.00



10.00 1 1 . 0 0 12.00 13.00 14.00 15.00 16.00 17.00 1E.00 19.00 20.00

0.00
0.00
0.00
5.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
s.00
0.00
0.00
0.00
5.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0,00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0,00

10 .00
0.00
0,00

10.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
5.00
0 .00
0.00
0.00
0.00

0.00
0.00
0.00

0.00 20,00
0.00 0.00

15.00 0.00
0.00 0.00
0.00 0.00
0.00 5.00
0,00 0.00

0,00
0.00
0.00
5.00
5.00
0.00

0.00
2.00
0.00
5.00
0.00
0.00

0.00
0 0 0
0.00
0 0 0
0.00
0.00

5 0 0
0 0 0
0 0 0
5.00
0 ,00
0.00

0.00
0.00
0.00

0.00
8.00
0.00

0.00
10.00
0.00

0.00
0.00
0.00

0.00
15.00
0.00

0.00
10.00
0.00

0.00
5.00
0.00

0.00
0.00
0.00

0.00 0.00
10.00 10.00
0.00 0.00

30.00
5.00

20.00
45.00

35.00
5.00

40.00
20.00

30.00
2s.00
20.00
25.00

10 .00
45.00
20.00
2s.00

20.00
45.00
10.00
25.00

25.00
5.00

15 .00
55.00

25.00
6s.00
5.00
5.00

10 .00
25.00
40.00
2s 00

25.00
30.00
25.00
20.00

25 00 45 00
6 5 0 0  s 0 0

5 0 0  1 0 0 0
5 0 0  4 0 0 0

0.00 0.00 0.00 40.00 0.00 0.00 25.00 50.00 30.00 35.00 0 0 0

30.00 35.00 30.00 50.00 20.00 25.00 50.00 60.00 55.00 60.00 45.00

66.67
33.33
0.00

57.14
20.00
22.66

0.00
25.00
75.00

0.00
60.00
40.00

33.33 100.00
33.33 0.00
33.33 0.00

E0.00 0.00
0.00 100.00

20.00 0.00

00.00 55,56
0.00 22.22

40,00 22.22

80.00
20.00
0.00

70.00 65.00 70.00 90.00 E0.00 75.00 75.00 90.00 75.00 75.00 55.00

30.00
s.00

20.00
45 .00

35.00
5.00

40.00
20.00

30.00
25.00
20.00
25.00

50.00
2s.00
11 .11
13.E9

20.00
45.00
10 .00
25.00

25.00
5.00

15 .00
55.00

50.00 60.00
4 3 . 3 3  1 1 . 1 1

3.33 17.78
3 . 3 3  1 1 . 1 1

55.00
18 .00
15 .00
12 .00

60 .00  45 .00
34 67 5.00
2 . 6 7  1 0 . 0 0
2.67 40 00



-.5t1
1 . 5 0
1 . 5 0
1 .00
4.00
0.50
2 .75
0.50

-.t-T: .. .,.:.T .-+-

4.77 5.00
4.77 10.00
3.39 10.00
7.35 30.00
2j8 s.00
s.sE 25.00
2.18

COOP MINING
Wldhorse Ridge
Reference Area
PJ/Grasses
Exposure: NW
Slope: 29 cleg
SamPle Date: 8 Aug 1990

TREES & SHRUBS
Abies concolor
Pseudotsuga menziesil
Pinus edulis
Eriogonum corytnbtxlum
Gutiengzia sarothrae
Chrysothamnus nauseosus
Juniperus osleosPerma

FORBS
Townsendia incana
Machaeranthera canesotng
Castilleja chromosa
Circium sP.
Artemisia ludoviciana
Eriogonum sP.

GRASSES
Poa pratensis
Elymus salinus
Elymus sPicatus

2.00
2 1 a
0.25
1 . 7 5
0.25
0.25

2.25
14 .65
2.00

3.67
3.97
1 .09
2.E6
1 .09
1 .09

4.02
14.99
6.20

25.00
30.00

5.00
30.00
5.00
5.00

25.00
75.00
10.00

37.25
22.04
14 .50
26.25

16.01
1E.67
10 .59
14.57

COVER
Understory (U)
Litter
Bareground
Rocft
. ----
Overstory (O)9.00 10 .17

46.25 12.74 Total Llving Cover (U+O)

35.39
22.37
42.23

32.21
24.y
30.99

% coMPoslTloN (u)
Shrubo
Forbs
Grasses
- -
Litter+BG+Rock

F

62.75 16.01

46 25
1 7 . 1 1
12.24
24.40

12.74
12.45
E.54

15.65

Total Living Cover (U+O)
Lifter w/ faclor
Bareground w/fador
Rock wlfactoro

J
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B I O MA.S,S PNOD UC TI O N O F
THE WILDHONSE MDGEAREA

1999

SCOPE

The purpose of this report is to provide biomass productivity for the plant communities in the

Wildhorse Ridge areathat are proposed for disturbance by the CO-OP lvfining Company.

Biomass production data for a Reference Area have also been submitted.

INTRODUCTION

Previously, vegetation sampling was conducted in August 1996 as a means to quantiry plant

communities that could be impacted by a proposed mine expansion by the CO-OP Mining

Company. The planned expansion of their mining operations is located in the Wildhorse Ridge

area. Disturbance to plant communities would occur due to construction of a conveyor system

and portal area. A final report was provided to the CO-OP Mning Company in April 1997 that

showed results from the vegetation sampling (see"Vegetation funpling in the Wildhorse Ridge

Area: I99f).

Creneral descriptions of the study areas and selection ofthe Reference Area were discussed in the

1996-97 report and will not be described again in this report. The purpose of this report is to

provide additional quantitative data to augment the data in the earlier report. Quantitative data



reported in the 1996-97 report included total collc , oover by species, understory compositiott,

frequency and woody species density. This report provides results from annual biomass

productivity for the area proposed for disturbance by expansion of the culrent mining activities.

It also provides data for Reference Area that has been chosen as a revegetation success standard

at the time of final reclamation. Justifications for selection ofthe Reference Area were outlined in

the 1996-97 report.

METHODS

The State ofUtah, Department ofNatural Resources, Division of Oil, Gas and Mining (DOGM)

provided guidelines for some ofthe sample methodologies used in this report. Productivity data

were taken on the vegetation of the proposed disturbed and Reference Area in the Wildhorse

Ridge uea. Sampling was conducted in August 1999.

Proposed Disturbed Area

The area surveyed for disturbance was primatily along a proposed new conveyance corridor and

terminates at a new portal araa. Areas along the proposed route of the conveyor and portal were

sampled.



Transect and Quadrat Placement

Transect lines for sampling production were placed rurdomly along the proposed conveyor

conidor and portal areas. Stratified random placement of sampling quadrats were designed to

provide vbjective samplingwithout preconceived bias. Once the transect tines were placed,

regular points were then marked on them. From these marks, a random number dictated the

direction and distance to ptace the quadrats at right angles ftom the transect lines. Vegetation

sampling methodologies between the proposed disturbed and the reference areas wett consistent

with each other and also with the 1996 methods described in the 1997 report.

Production Measureme.nts

Total annual biomass production was measured by clipping, drytng and weighing current annual

growth. nDouble sampling" using four quadrats estimated around the clipped and weighed plot

was imptemented.

Photographs

Color photographs of the sample areas were taken at the time of sampling, but have notbeen

included in this report. These photographs are available upon request.



RESULTS

Proposed Disturbed Area

fuinual biomass production for the area proposed for disturbance in the conveyor and portal areas

was 125.31 pounds and 122.37 pounds per acre for the herbaceous and woody species,

respectively. The total annual biomass forthe proposed disturbed area was247.68 pounds per

acre (Table I ).

Reference Areg

Totd annual biomass production for the Reference Area or area chosen to be the standard of

success at the time of final reclamation was 596.32 pounds per acre. Herbaceous production was

estimated to be 286.17 pounds, whereas the woody plants species were 310.15 pounds per acre

(Table 2).

DISCUSSION

Although the Reference fuea productivity estimates were significantly higher than the proposed

disturbed areas, the Reference Area continues to be an appropriate standard for revegetation

success for reasons described in the aforementioned report, "Yegetation Sampling in the

Iffildhorse Ridge Area: 1996'.



TABLE l: Dry weight annual production in 1999 for the vegetation of the proposed disturbed
conveyor system and portd areas in the Wildhorse Ridge vicinity.

LIFEFORM
LBS/
ACRE

STANDARI)
DEVIATION

SAMPLET
SIZE

Herbaceous
Woody Spp.

r25.31
r22.37

225.70
234.70

20(100)
20( l 00)

TOTAL
PRODUCTION 247.68 287.31 20( r 00)

ii Sample size shows the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.



TATBLE 2: Dry weight annual production in 199 9 for the Reference Area in Wldhorse Ridge
vicinity.

LITEFORM
LBS/
ACRE

STANDARI)
DEVIATION

SAMPLET
STZE

Herbaceous
Woody Spp.

286.t7
3  10 .  l5

t82.92
463.58

20( l 00)
20(100)

TOTAL
PRODUCTION 596.32 407.78 20(r 00)

* Sample size shows the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.



APPENDIX3.G

VEGETATION SAMPLING IN THE

WILD HORSE RIDGE TANKSEAMAREA

3G-rB.C. 8/0U02



VHGSTATION OF T}TE
TANK SEAH PAD AREA
AT WITDITORSE RTNGE

?001

A Comparison tsetwm
Ttr€ Proposed Disturbed Pad Area

&
Reference Area



Prepared by

MT. NEBO SCIENTIFIC, INC.
330 East 400 South, Suite 6

P.O. Box 337
Springrille, Utah 84663

(80r) 489-6e37

for

CO-OP MINING COMPAI'IY
P.O. Box 1245

Huntington, Utah 84528

Report: Patrick Collins, Ph.D,

Report Date: January 2OOz
Fieldwork Date: July-August 2001



TABLE OF COr\ITENTS

INTRONUCTION

ruETttoDs .

Raw Dats

[{n5ur.Ts

Reference Area

DIS(; t  rSSlOt\

$tati *tical Clompari sons

CO}.iCLLISIOI\.iS

SI."IT{MARY "TABLNS

(l{}LoR Irl{oToGRAP}{S

RAW DI\TA

Transect & Quadrat Placement ,
Cover, Cclrnposition & Frequency
Wooef y $pecies f)ensity
Sanrple Adequacy & $tntisticnl {*rnpari$on .
Plrotograph-q

I

1. *

.2
!{

,  ,  , 1
, . "  . - 1
.  , 4

4

. .  . 5

\

Fl
t

" .  . ?

7

8 -  l 4

I 5 -16

Appendix

Proposed Disturbed Tank Seam Pad ̂



IITIILDHOR$H RIDGE
$TUDY AREA

l;tr.lqK 5}:,,\fu1 f 'ALl

VI:CE'I A I l$N S t"UI.!Y Atr"fii\
l;OH l"} lf 1 C$-(11' h{gl{lf*G CI}MI}ANY

hi I Nl,frK) S{,gg:}J'l'trf;{C, i}.J{ .
Springvillc, LJtah



VEGETATION OF THE
TANK SEAM PAD AREA
AT WILDHORSE RIDGE

200r

INTRODUCTION

Expanded coal mining activities have been planned for the near future in the Wildhorse Ridge area

by the CO-OP Mining Company. In doing so, construction of a pad area has been proposed to

facilitate operations for the coal mine. Disturbance of native plant communities would be

necessary to construct this "Tank Seam Pad" proposed in the Wildhorse Ridge area. The purpose

of this report is to provide quantitative and qualitative vegetation data of the plant communities

that will be disturbed as a result of construction ofthe Tank Seam Pad. Additionally, a Reference

Area, or an area with similar plant communities near the proposed disturbed site that will remain

undisturbed for the life of the mine, was chosen to represent a standard for revegetation success at

the time of final reclamation. The Reference Area was sampled so that this data set could be

compared to that of the proposed disturbed area to insure that it is an appropriate representation

of it. The Reference Area was chosen to comply with guidelines provided by the State of Utah,

Department ofNatural Resources, Division of Oil, Gas and Mining (DOGM). It was estimated to

have similar slopes, soils, species composition, precipitation, elevation and other environmental

variables.



Elevation ofthe proposed disturbed areawas approximately 7,900 ft above sea level. The

Reference Area was slightly higher at approximately 8,000 ft. The study area was located in Bear

Canyon, a branch of Huntington Canyon in Emery County, Utah. The plant communities of the

area were primarily mountain brush and coniferous forests.

METHODS

The State of Utah, Division of Oil, Gas and Mining (DOGM) provided guidelines for some of the

sample methodologies used in this report. Quantitative and qualitative data were taken on the

vegetation of the proposed disturbed and Reference Area at Wildhorse Ridge. Sampling was

conducted in late July and early August 2041.

Transect and Ouadra! Placement

Random/regular placement of sample quadrats were designed as an attempt to provide unbiased

accuracy of the data compiled. This was accomplished by establishing several randomly-placed

transect lines through the proposed disturbed area and Reference Area. At regular intervals along

the transect lines, random numbers were generated and used to measure distances at right angles

from the line to determine sample locations. Whether these random numbers were odd or even

determined which side of the transect line a given quadrat was placed. The random number

selected would be high enough to place quadrats to the lateral limits of the study areas and all

areas in-between. This insured that the sample quadrats were placed randomly over the entire



study area in an attempt to adequately represent the site as a whole.

Cover. Composition & Frequenc.v

Cover estimates were made using ocular methods with meter square quadrats. Species lifeform

composition of the understory was also assessed from the quadrat data. Frequency was

calculated for each plant species and represents the relative number of times that a given species

occurred in the square meter quadrats. Additional infornation recorded on the raw data sheets

were: estimated precipitation, slope, exposure , gtazingusg animal disturbance and other

appropriate notes. Plant nomenclature follows "A Utah Flora" (Welsh et al. 1993).

Woody Species Density

Density of woody plant species were recorded using the point-quarter distance method as

described by Cottom and Curtis. In this method, random points were placed on the sample sites

and measured into four quarters. The distances to the nearest woody plant species were then

recorded in each quarter. The average point-to-individual distance was equal to the square root

of the mean area per individual.

Sample Adequacy & Statistical Comparisons

Sampling adequacy was calculated using the following formula.



,MIN= t2sz

(e)2

where,
= minimtrn adequate sample
= appropriate confidence t-value
= standard deviation
= sample mean
= desired change from mean

Student's t-tests were employed to compare the proposed disturbed area with the Reference Area

for cover, and density. All sample means, standard deviations, and sample sizes were included in

this report to enable the reviewers to scrutinize the data or to apply further statistical tests if

desired.

Photographs

Color photographs of the sample areas were taken at the time of sampling and have been included

with this report.

Raw Data

The raw data have been summarized on spreadsheets and have also been included in the

Appendix.
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RESULTS

Proposed Disturbed Tank Seam Pad

Overstory and understory cover both played major roles in the total living cover value of the

proposed disturbed area. The total living cover of the area was 62.00yo,25.38% of which was

overstory and 36.63Yowas understory cover (Table l). Litter was also a major component ofthe

ground cover, representing3T.43o/o. Of the understory cover, grasses were the dominant lifeform

comprising76.87% of the cover, followed by woody species at 17.13% and forbs at 6.00%.

The most common overstory species was curl-leaf mountain-mahogany (Cercocarpus ledifolius).

Other important overstory species were: Douglas fir (Pseudotsaga menziesii), white frr (Abies

concolor), pinyon pine (Pinus edulis) and Rocky Mountain juniper (Juniperus scopulorum). Of

the understory species, Salina wildrye (Elymus salirus'1and bluebunch wheatgrass (Elymus

spicatus) were the most common with respect to cover and frequency by quite a wide margin.

Several forbs were also represented in the sample quadrats, but each had a cover of less than one

percent. For a list of all species present in the quadrats showing all cover and frequency values,

refer to Table 2.

Woody species densities of the proposed disturbed area were also recorded The totd number of

individuals per acre was estimated at 7,117 individuals per acre. The most important species



according to their densities were curl-leaf mountain-mahogany, white fir, and Douglas fir (Table

3).

Reference Area

The total lMng cover of the Reference Area at Wildhorse Ridge was 6l.63Yo (Table a). Of the

total living cover, 46.75yo of it was represented by understory and 14.88yo was overstory cover

(Table 4). Like the proposed disturbed area described above, grasses were the most cornmonly

represented lifeform of the understory composition with a relative proportion of 59.67% (Table

4).

The overstory cover was represented by Douglas fir, white fir, curl-leaf mountain-mahogany and

pinyon pine. As reported for the proposed disturbed area" the most common understory species

were Salina wildrye and bluebunch wheatgrass. There were more forb species present in the

Reference Area when compared to the proposed disturbed area. Cover and frequencies by

species are shown on Table 5.

Woody species densities are shown on Table 6. Total density was estimated at 1,262 individuals

per acre. Diversity of woody species was high in the Reference Area. The most important

species were Douglas fir, white fir, and low rabbitbrush (Chrysothamnus viscidiflorus).

The Reference Area was marked in the field by flagging and will later be permanently marked.

6



DISCUSSION

Statistical Comparisons

Student's t-tests were employed to compare parameters of the proposed disturbed Tank Seam

Pad area with the Reference fuea. These tests confirmed that the Reference Area may be an

appropriate standard to be used for future revegetation standards. When the total living covers of

the two areas were compared, the statistical analysis suggested no significant difference between

the proposed disturbed and Reference Area (Table 7). Woody species density comparisons also

suggested no significant difference between the two communities.

CONCLUSIONS

The primary goal for this study was to adequately describe, by quantitative and qualitative data,

those areas that are proposed for disturbance by construction of the Tank Seam Pad in the

Wildhorse Ridge area. Additionally, it was our objective to locate and sample an area similar to

those areas proposed for disturbance that could remain undisturbed until the time of final

reclamation by the mining company. This area was called a Reference Area and proved to be

similar enough to the proposed disturbed area to be used as such a standard. Statistical analyses

suggested the total living cover and woody species densities ofthe two communities were nearly

identical. Moreover, comparisons of the species present and their composition also suggest that

the communities were quite similar.



TABLE l: Total cover and composition summary for the Proposed Disturbed Tank Seam Pad in
the Wildhorse Ridge area (2001).

TOTAL COVER
% MEAN
CO\IER

STANDARI)
DEVIATION

SAMPLE
SIZE

Overstory Cover (O)
Understory Cover (U)
Litter
Bareground
Rock

25.38
36,63
37.43
8.60

t7 .35

22.62
t2 . t l
t8.62
r0.29
15.04

40
4A
40
4A
40

Total Living Cover (O+U) 62.00 24.64 40

UNDERSTORY COMPOSITION

TreeVShrubs
Forbs
Grasses

t7 . r3
6.00

76.87

28.02
10.89
30.04

40
40
40



TABLE 2: Species cover and frequency summary for the Proposed Disturbed Tank Seam Pad
tuea at Wildhorse Ridge (2001).

SPECmS

O\IERSTORY
Abies concolor
Amalanchier utahensis
C e rcocarpus ledifo lius
Juniperus scopulorunt
Pinus edulis
Pseudotsaga menziesii

UNDERSTORY
TREES & SHRUBS

Abies concolor
Amalanchier utahensis
C hry sothamnu s v i sc idifl oru s
Juniperus scopulorum
Pinus edulis
Pseudotsaga menziesii

FORBS

Antennaria parvifolia
C asti I lej a linarifolia
Machae r ant he ra cane sc en s
Penstemon qp.
Senecio sp.
Stanleya pinnata

GRASSES

Elymus salinus
Elymus spicatus
Poa secanda

STANDARD SAMPLE RELATIYE
DEVTATTONS SIZE FREQUENCy

% MEAN
COVER

5.  l 3
0.50

10.63
2.00
2.88
4.25

2.38
0.68
0.58
0.25
0.25
2.00

0.30
0.45
0 .13
0.55
0.20
0.25

16 .13
12.25
0.2s

17.23
3 .12

15.98
10.36
9.87

13.02

7.90
3 .91
t . 9 l
1 .56
r .56
7 .40

t . tz
1.38
0.78
1.67
0.90
1.56

17.30
17.03
1.09

10.00
2.so

40.00
5.00

10.00
10.00

4A
40
40
40
40
40

40
40
40
40
40
40

40
40
40
40
40
40

12.50
5.00

10.00
z.sa
2.50

t2.50

7 .50
10.00
2.54

10.00
5.00
2.50

40
40
40

57.50
42.50
5.00
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TABLE 3: Woody species densities of the Proposed Disturbed Tank Seam Pad Area at
Wildhorse Ridge (2001).

Abies concolor
Acer glabra
Amalanchier utahensis
Artemisia tridentata
C e r c ocarpu s I e difo liu s
C hrysothamnu s vi scidifl orus
Juniperus scopulorum
Opuntia polyacantha
Pirus edulis
Pinus tlexilis
Pseudotsuga menziesii
Sambucas caerulea

NUMBER/ACRE

202.54
6.98

48.89
41.91

279.37
r39.68
76.83
6.98

83 .81
6.98

146.67
76.83

TOTAL x- I  I  I7 .48 s : 504.46

10



TABLE 4: Total cover and composition summary for the Mountain Bruslr/Conifer Reference
Area at Wildhorse Ridge (2001).

TOTAL COYER
% MEAN
COVER

STANDARD
DEVIATION

SAMPLE
stzE

Overstory Cover (O)
Understory Cover (U)
Litter
Bareground
Rock

14.88
46.75
23.63
tt.23
18.40

22.98
14.69
17.50
7.80

t2.52

40
40
40
4A
40

Total Living Cover (O+U) 6r.63 20.14 40

UNDERSTORY COMPOSITION

Trees/Shrubs
Forbs
Grasses

26.87
13.46
59.67

n.4a
15 .19
3t.29

40
40
40



TABLE 5: Species cover and frequency summary for the Mountain Brustr/Conifer Reference Area
at Wildhorse Ridge (2001).

SPECIES

O\IERSTORY
Abies concolor
Cercocarpus le difoliu s
Pinus edulis
Pseudotwga menziesii

UNDERSTORY
TREES & SHRUBS

Abies concolor
Amalanchier utahensis
Artemisia tridentata
Chrysothamnus vi sc idifl oru s
Gutierrezia sarothrqe
Juniperus scopulorum
Pimts edulis
Pseudotsuga menziesii

FORBS

Allium cernuum
Antennaria parvifolia
Artemisia ludoviciana
Calochortus nuttallii
C asti I I ej a I inar ifol ia
Galium bifolium
Machaeranthera canescens
Machaeranthe ra grinde I i oi de s
Penstemon sp.
Senecio sp.

GRASSES

Elyrnus salinus
Elymus spicatus
Poa secunda

STANDARD SAMPLE RELATIVE
DEVTATTONS SIZE FREQUENCY

% MEAN
CO\IER

3.38
3 .13
0.63
7.75

3 .38
0 .13
0.80
0.68
0.85
0.40
0.88
s.25

0 .13
0.33
0.95
0 .13
0 .18
0 .13
l . l 3
0.03
r.60
t .20

r 6.50
11 .50
0.63

13.67
10.  l0
3.90

t9.07

t2.27
0.78
4.03
2 .13
2.23
1.74
4 .17

13.87

0.78
1 .17
3 .35
0.78
0.83
0.78
2.09
0.  t6
3.40
3.45

19.40
13.7A
2.00

40
40
4A
4A

7.50
10.00
5.00

22.50

n.5a
2.50
5.00

10.00
15.00
5.00
5.00

17.50

2.50
7.50

12.50
2.50
5.00
2.50

22.50
2.50

20.00
17.50

52.54
52.50
10.00

40
40
4A
40
40
40
40
40

40
40
40
40
40
40
40
40
40
40

40
40
40

t2



TABLE 6: Woody species densities of the Mountain Brusl/Conifer Reference Area at Wildhorse
Ridge (2001).

Abies concolor
Amalanchier utahensis
Artemisia tridentata
C e r c ocarpu s I e difo I iu s
C hry s ot hamru s vi s c i difl oru s
Eriogomtm corynbowm
Gutienezia sarothrae
Juniperus scopulorum
Pirus e&rlis
Pirusflexilis
Pseudotsuga menziesii
Sambucus caerulea

NUMBER/ACRE

205.01
63.08
78.85

r02.5 r
173.47
86.74

134.05
70.97
5s.24
7.89

2s2.32
31.54

TOTAL ! = 1261.62 s :  725.88
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TABLE 7: Statistical summary sheet for the proposed disturbed area and Reference Areas at
Wildhorse Ridge (200 I ).

PROPOSED DISTIJRBED AREAS
Total Living Cover*
Density

REFERENCE AREA
Total Living Cover*
Density

>e62.00
x=1117 .48

x=61 .63
x=1261.62

s=24.64
s:504.46

s:20.14
s:725.88

n:40 nItdIN=25.88
n:40 nMIN=33.39

n:40 IMIN=I7 .50
n:40 ntWIN:s 4.24

STATISTICAL A}TALYSES
Living Cover
Density

F0.474
t:-1.031

dF78
dF78

SL=N.S.
SL:N.S.

x = sample mean, s = sample standard deviation,
n = sample size, nMIN = minimum adequate sample,
NS = nonsignificant, t = Student's t-value, pprobability level
df = degrees of freedom, SL = significance level,
IMIN = Minium adequate sample neoessary at the 807o level (+.10).
* represents understory and overstory cover combined.

l 4



c$Liln rHo|Tocn*Ius
OT THffi WITDEON8B AIDGS A*AA

Proposad Dis$$bd Tffihj$psn Pod

t5



RfuctArus



APPENDIX

Raw Data



CO.OP Mining

Wild Horse Ridge Tank Seam Pad

Proposed Disturbecl

Mountain Brush/ Conifer

Exposure: West
Slope: 24deg.
Sample Date: 31 July 01 1.00 2.W 3.00 5.00 6.00 7.00

OVERSTORY

Abies concolor
Amalanchler utahensis
C e rco c a rpu s I e dffoli u s

Juniperus scopulorum

Pinus aduls
Pseudotsuga menziesii

UNDERSTORY

SHRUBS
Abies concolor
Amalanchier utahensis

C h rysoth amnus viscidllorus

Juniperus scopulorurn

Pinus edulis

Pseudotsuga menziesii

FORBS
Antennaia paruifolia

Casliileja linarifolta

M ach ae ranthera catescens

Penstemon sp.

Senecio sp.

Stanleya pinnata

GRASSES
Elymus salinus

Hymus spcafus

Poa secunda

0.00
0.00
0.00
0.00
0.00
0.@

0.00
0.00
5.00
0.00
0.00
0.00

0.00
3.00
0.00
7.00
0.m
0.m

25.00
0.00
0.00

0.m
0.00
0.00
0.00
0.00
0.00

0.00
0.00

10.00

0.00
0.00
0.00

0.00

5.00
0.00

5.00
0.00
0.00

5.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.m

20.00
20.00
0.00
0.00
0.00
0.00

70.00
0.00
0.00
0.00
0.00
0.00

0.00

25.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
5.00
0.00
0.00

0.00
15.00
0.00

0.00
0.00
0.@
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00

0.@

0.00

0.00

0.00
0.00
5.00
0.00

40.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
3.00
0.@
0.00
0.00

2.W
0.00
0.00
0.00
0.00
0.00

20.00
0.00
5.00

0.00
0.00
0.m

0.00
0.00

0.00

5.00
5.00

0.00
0.00
0.00
0.00

0.00
20.00

0.00

40.00

0.00

0.00
0.00

0.00
0.00

0.00

0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.@

COVER
Overstory
Understory
Lifter
Bareground
Rock

0.00
40,00
45.00
5.00

10.00

0.00
25.00
10.00
40.00

25.00

0.00
30.00
5.00

30.00
35.00

0.00
..15.00

20.00
5.00

30.00

0.00
30.00
10.00
10.00
50.00

40.00
40.00
10.00
5.00

45.00

70.00
45.00
50.00
4,00
1.00

% coMPoslTloN
Shrubs
Forbs
Grasses

12.fi
25.00
62.50

40.00
40.00
20.m

0.00
33.33
66.67

100.00
0.00
0.00

55.56
1 1 . 1 1
33.33

0.00
1 1 . 1 1
88.89

10.00
6.67

83.33

30.00Overstory + Understory 40.00 25.00

A - i

80.00 115.00 45.00 30.00



8.00 9.00 10.00 11.00 12.W 13.00 14.00 15.00 16.00 17,00

0.o0
0.00
0.00
0.00

35.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00

5.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0,@
0.00

20.00
0.00

0.00
0.00
0.00
0.00
0.00
s.00

0.00
0.00
0.00
0.00
0.m

40.00

0.00
0.00
0.00
0.00
0.m
0.00

0,00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

5.m
0.00
0.00
0.00

0.00
20.00
0.00

0.m
0,00
0.00
0.00
0.00

50.00

0.00
0.00
0.00
0.00
0.00

45.00

0.00
15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

35.m
0.00
0.00
0.00
0.00
0.00

0.00
0.@

55.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
2.ffi
0.00
0.00
0.00
0.00

0.00
0.00
5.OO
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.m
0.00
0.m

0.00

0.00
0.00
0.00
0.00

10.00

0.00
0.00

0.00

0.00

0.00
0.00

30.00

0.00

0.00

0.00
0.00
0.00
0.00
3.00
0.00

0.00
35.00
0,00

0.00
0.00
0.00

10.00
0.00

10.00

0.00

0.00
0.00

0.00

0.o0
0.00

30.00

0.00

0.00

30.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

4s.00
0.00
0.00

0.00
0.00

0.00

0.00

0.00
0.00

0.00
5.00

0.00

0.@

0.00
0.00

0.00

0.00

0.00

5.00 25.00 0.00
0.00 20.@ 20.00
0.00 0.00 5.00

35.00
20.00
70.00
5.00
5.00

5.00
45.00
30.00
5.00

20.00

20.00
35.00
40.00
5.00

20.00

40.00
40.00
40.00
10.00
10.00

0.00
25.00
10.00
35.00
30.00

0.00
40,00
10.00
20.00
30.00

50.00
60.00
40.00
0.00
0.00

0.00
50.00
35.00
5.00

10.00

35.00
30.00
60.00
5.00
5.00

55.00
45.@
45.00
5.00
5.00

50.00
2s.@
25.00

0.00
o.00

100.00

25.@
0.00

75.00

0.00
20.00
80.00

40.00
0.00

60.00

14.n
14.n
71.43

5.00 75.m
7.50 0,00

87.50 25.00

100.00 0.m
0.00 0.00
0.00 100.00

40.00 110.0055.00 80.00

A-2

50,00 65.00 100.00



f 8.00 19.00 20.00 21.ffi 22.W 23.00 24.W 25,00 26.00 27.W

0.00
0.00
0.00
0.00

10.00
0.@

10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

15.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00

0.00
0.00

20.00

0.00

0.00

30.00

0.00

0.00

0.00
0.00
0.00
0.00

0.00
2f0.00

0.00

0.00
0.00

15.00
0,00
0.00
0.00

s.00
0.00
0.00
0.00
0.00
0.00

0.00
45.00
0.m

0.00
0.00

15.00

0.00

0.00

0.00

35.00
0.00

0.00

0.00
0.00
0.00
0.00

50.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00

65.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0 m

0.00
0.00

0.00
0.@

0.00

0.00

0.00

0.00

5.00
0.00
0.00

0.00

0.00

0.00
0.00

0.00

0.@
0.00

0.00

50.00
0.00

0.00
0.00
0.00

15.00
0.00
0.00

0.00

0.@

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
25.m

0.00

0.00
0.00

15.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

10.00

0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00

35.00

0.00

0.00

0.00 0.00 0.m
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

0.00 40.00
35.@ 0.00
0.00 0.00

0.00
10.00
0.oo

10.00
20.00
10.00
10.00
60.00

15.00
35.00
55.00
1.00
9.00

50.00
lo.00
50.00
5.00
5.00

15.00
50.00
10.00
5.00

35.00

15.00
35.00
50.00
5.00

t0.00

50.00
35.00
60.00
4.00
1.00

65.00
40.00
58.00
1.00
1.00

0.00
s5.00
35.m
5.00
5.00

15.00
25.00
45.00
5.00

25.00

f 5.00
€.00
40.00
5.00

10.00

0.00
0.00

100.00

50.00
0.00

50.00

0.00
0.00

100.00

10.00
0.00

90.00

0.o0
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

9.09
o.00

90.91

0.00
0.00

100,00

2-n
0.00

77_78

30.00 50.00 90.00 65.00 50.00

A-3

105.00 55.00 rCI.m



28.00 29.00 30.00 3'1.00 32.00 33.00 34.00 35.00 36.00 37.00

0.00
0.00
0.00
0.00
0.00
0.00

0,00
0.00
0.00
0.00
0.00
0.00

0.00
0.@

10.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00

25.00
0.00
0.@
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.@
0.00

0.00

65.00
0.00

0.00
0.00

20.00
0.00
0.00
0.00

0.00
0.00

30.@
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00
5.00

0.00
0.00

15 00

20.00
0.00

0.00
0.00

30.00
0.m
0.00
0.00

0.00
0.00

0.@

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

10.00

0.00
20.00

0.00

0.00
0.00
0.00
0,00
0.00

50.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

45.00
0.00
0.00

0.00
0.00

50.00
0.00
0.00
0.00 .

0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00

r15.00

o.oo
0.00

0.00
0.00
0,00
0.00
0.00
0.00

0.00
0.00
0.oo
0.m
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00

35.00
0.m
0.00

15.00
0.00
0.00

40.00 40.00
0.00 0.m
0.00 0.00

25.00
0.00
0.00

0.00
40.00
10.00
35.00
15.00

10.00
40.00
40.00
5.00

15.00

25.00
65.00
34.00
0.00
1.00

20.00
35.00
45.00
|.00

19.00

30.00
40.00
40.00
2.W

18.00

30.00
30.00
15.00
30.00
25.00

50.00
r5.00
70.00
5.00

10.00

3s.00
45.00
s0.00
1.00
4.00

0.00
25.00
40.00

s.00
@.00

50.00
45.00
45.00
5.00
5.00

0.00
0.00

r00.00

0.00
0.00

100.00

o.oo
0.00

100.00

0.m
0.00

100.00

o.oo
0.00

100.00

0.00
12.50
87.50

0.00
33,33
66.67

0.00
0.00

100.00

0.00 0.00
0.00 0.00

100.00 100.00

90.00 55.00

A-l+

80.00 25.00 95,00



38.00 39.00 40.m Mean SDe/ Freq

CO-OP Minlng

Wild Horse RirJge Tanlt Seam Pad

Propooed Dbturbed

l/lountain Brush/ Conifer

Expoeure: West

Sbpe: 24deg.
Sample Date: 3l JulY 01

0.00
0.00

50.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00

80.00
0.00
0.00
0.00
0.00
0.00

5.13
0.50

10.63
2.00
2.88
4.%

17.23
3.12

15.98
10.36
9.87

13.02

7.90
3.91
1 .91

1.56
1.56

7.4

1 . 1 2
1.38
o.78
1.67
0.90
1.56

17.30
17.03
1.09

10.00
2.fi

lCI.m
5.00

r0.00
10.00

0.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.m

5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

40.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

r0.00

0.m
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00

2,38
0.68
0.58
0.25

0.2s
2.@

0.30

0.,ts
0.13
0.5s

4.20
0.25

1 6 . 1 3

12.25

a.%

12.50

5.00
10.00

2.fi
2.fi

12.fi

7.50
10.00
2.fi

10.00

5.00

2.50

57.50
42.50

5.00

OVERSTORY

ANes concolor

Amalanchiar utahensis

Ce rcoc a rgts ledtfofitts

Juniprus scopulorum
Pinus edulb

Pseu&Euga mendefi

UNDERSTORY

SHRUBS
Abies concolor
Amalanchier ufahensts

C h ry soth a mn us viscidilloru s

Juniperus scopulorum

Pinus edulis
Pseudotsuga meuiesii

FORBS

Antennaia parutfo#a

Castllleja linarifofra
M ach ae ranthera canescens

Penstamon sp.

Senecio sp.

Stanleya pinnata

GRASSES

Elymus salinus

Elymus spbafus
Poa secunda

50.00
5.00

45.00
5.00

45.00

35.00
,O.00

60.00
0.00
0.00

80.00
15.00
60.00
10.00
15.00

25.38
36.63
37.43
8.@

17.35

22.62
12.11
18.62

10.29
15.04

COVER

Overstory
Understory

Litter
Bareground
Rock

o.m
0.00

100.00

0.00
0.00

100.00

66.67
0.00

33.33

17.13
6.00

76.87

28.O2
10.89
30.04

% coMPoslTloN
Shrubs

Forbs
Grasses

55.00 75.00 62.00 24.U

A-5

Overstory + Understory



CO-OP Mining
Wild Horse Rklge Tank Seam Pad

Reference Area

Erposure: West

Slope: 34 deg.
Sample Date: 6Aug 01 1.00 2.00 5.@4.003.00 6.00 7.00

OVERSTORY

Aties concdor

Cercocarptsle&o#us

Hnus edufs
Pseudotsuga nenziesfi

UNDERSTORY
SHRUBS
Abies concohr

Amalanchdr utahensb

Artembia fridentata

C h rysoth amnu s viscidllo ru s

Gutienezia sarothrae

Juniperus scopulorum
Pinus edulis
Pseudofsuga menziesfr

FORBS

Allium cemuum
Antennaia parvifalia

Artemda ludoviciana

Calochortus nuttalti

Castiileja frnadfofra

Gallum bifofrum

M achae nnthera gdnde8oides

M achaeranthera cenescens

Penstemon sp.

Senecio sp.

GRASSES
Elymus sa,lnus

@mus spcaftrs
Poa secunda

0.00
0.00

25.@
0,@

0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
3.00
0.00
0.00
2.@
0.00
0.00
o.00
0.00
0.00

0.00
25.00
5.00

0.00
45.m
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.@

5.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0_00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.m
0.00
5.00
0.00

20.00
0.00
5.00

0.00
0.m
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.@
5.00

20.m
0.00
0.00

0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0,00
0.00
0.00
5 m
0.00
5.00
0.00
0.00
0.00

20.m
0.00
0.00

60.00
0.00
0.00
0.00

65.00
0.00
0.00
0.00

5.00

0.m
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0_00

0.00
0.00

0.00
0.00
0.m

45.00
0.00
0.00

3s.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00

COVER
Overstory
Understory

Litter

Bareground
Rock

25.00
45,00

35.00
5.00

15.00

45.00
50.00
30.00
5.00

15.m

0,00
35.00
10.00
15.00
40.00

0.00
30.00
10.00

35.00
25.00

15.00

40.00
40.00
10.00
10.00

60.00
35.00
60.00

3.00
2.W

65.00
5.00

90.00
3.00

2.00

% coMPoslTloN
Shrubs
Forbs
Grasses

2.22
1 1 . 1 1
66.6"/

0.m
10.00
90.00

0.00
28.57
71.43

16.67
16.67
66.67

25.00
25.00
50.@

100.00 r00,@
0.00 0.00
0.00 0.00

Overstory + Understory 70.00 95.m

A-6

35.00 30.00 55.00 95.00 70.00



CO-OP Mining

WiH Horse Ridge Tank Seam Pad

Reference Area

Expoeure: West

Slope: 34 deg.
Sample Date: 6 Aug 01 1.00 2.00 3.00 4.00 6.00 7.00

OVERSTORY

Abies concdor

C e rco c a rpu s ledtfollu s

Pinus edulis

Pseudotsuga menziesfr

UNDERSTORY
SHRUBS
Abies concolor

Amalanchier utahensis

Artemisia tidentata

C h ry soth a m n u s visci drllo ru s

Gutienezia sarothrae

Juniperus scopulorum

Pinus edulis

Pseudotsuga menzie#

FORBS
Altrum cemuum

Antennaia paruifolia

Aftemisia ludoviciana

Calochortus nuttallil

Casti[eja ltnarifolia
Galium bitotrum
M ach aeranthera canescens

M ach a e ra nthera canescens

Penstemon sp.

Seneclo sp.

GRASSES

Hymus sallnus
Hymus sgicatus
Poa secunda

0.00
0.@

25.00
0.00

0.00
0.m
0.@

0.00
0.00

0.00
10.m
0.00

0.00

3.00

0.00
0.00

2.W
0.00
0.00
0.m
0.00

' 0.00

0.00
25.W
5.00

0.@
45.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.@
0.00
5.00
0.00
0.00
0.00
0.@

45.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0,00
000
0.00
0.00
0,00

0.00
5.00
000
0.00
0.00
0.00
0.00
0.00
5.00
0.00

20.00
0.00
5.00

0.00
0.00
0.00
0.00

0.00
s.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00

20.00
0.00
0.00

0.00
0.00
0.00

15.00

0.00

0.00
0.00

0.00

0.00
0.00
0.00

10.00

0.00

0.00
0.00
0.00
5.00
0.00
5.00

0.00
0.00
0.00

20.00
0.00
0.00

60.00
0.00
0.00
0.00

35.00

0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

65.00
0.00
0.00
0.00

s.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.@
0.00

COVER
Overstory
Understory

Litter
Baregrolnd
Rock

25.00
45.00
35.00
5.00

r5.00

0.00
35.00
10,00
15.00
40.00

0.00
30.@
10.m
35.00
25.00

15.00
40.00
40.00
10.00
10.m

60.00
35.00

60.00
3.00
2.00

65.00

5.00
90.00
3.00

2.W

45.00
s0.00
30.00
5.00

15.00

% coMPoslloN
Shrubs
Forbs
Grasses

n.2.
11.1' l
66.67

0.00
10.@

90.00

0.00
28.57
71.43

16.67
16.67
66.67

25.00
25.@
50.00

100.00 100.m
0.00 0.00

0.00 0.00

35.00Overstory + Understory 70.00 95.00
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30.00 55 00 95.00 70.00



8.00 9.00 10.00 il.00 12.ffi 13.00 14.00 15.00 16,00 17.@

0.00
0.00
0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.m
0.00
0.00

0.00
0.00
0.00

0.00

0,@
0.00
5.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

5.00

0.00
0.00
0.00

0.00

0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00

o-00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00

0.00
0.00
0.00
0.00

70.00
0.00
0.00
0.00
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Wild Horse Ridg Tank Seam Pad

Reference Area

Exposure: West

Slope: 34 deg.
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UMC 783.20; Fish and Wildlife Resource Information Co-Op Mine Company Mining
Projects

General Wildlife Resource Information-All Species of Vertebrate Wildlife

The main plan area encompasses a portion of the Wasatch Plateau in Emery County,

Utah. This arca drains into the Huntington Creek and into the San Rafael River, which flows

into the Green River and ultimately into the Colorado River at a pint upstream form Lake

Powell. Generally speaking, the Wasatch Plateau is encompassed by cold desert (Canadian,

Hudsonian and Alpine life zones), submontane (Transition life zone) and mountain (Canadian,

Hudsonian and Alpine life zones ecological associations. These life zones could be inhabited on

occasion and during different seasons of the yr by about 364 species of vertebrate wildlife-L4

fish species,6 amphibian species, 18 reptile species,242 bird species and 84 mammal species. It

is interesting to note that 83 percent of these species are protected.

The mine plan area itself is represented by the Transition and Canadian life zones and

provides habitat for approximately 239 species of wildlife-5 fish species, 6 amphibian species,

17 reptile species, 136 bird species, and75 mammal species. Fifty-eightpercentof these are of

high interest to the State of Utah.

The division Publication No. 78-16 "Species List of Vertebrate Wildlife that Inhabit

Southeastern Utah" identifies those species having potential to inhabit the region as well as those

inhabiting the environs of the mine plan area. It also identifies which species are considered to

be of high interest for the habitats and local area represented.
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High interest wildlife are defined as all fames species; any economically important

species; and any species of special aesthetic, scientific or educational significance. This

definition would include all federally listed, threatened and endangered species of wildlife.

A ranking and display of wildlife habitats and use areas relative to high interest species of

vertebrate wildlife has been developed (Table I and 23). Critical wildlife use areas followed in

respective importance by high-priority, substantial value and limited value wildlife use areas

requite various levels of protection form manos activities and developments. Wildlife habitats

and use areas area tanked as being of critical or high-priority value to wildlife should be

protected form surface disturbance, subsidence impacts and human or industrial disturbance.

This can be accomplished through development and implementation of a wildlife plan.

Critical wildlife use areas are 'osensitive use areas" necessary to sustain the existence and

perpetuation of one or more species of wildlife during crucial periods in their life cycles. These

areas are restricted in area and lie within high-priority wildlife use areas. All stream sections,

reservoirs, lakes and ponds identified by Utah Division of Wildlife Resources as Class 1 or 2 are

classified as being critical. Biological intricacies dictate that significant disturbances cannot be

tolerated by the members of an ecological assemblage on critical sites. Professional opinion is

that disturbance to critical use areas or habitats will result in irreversible changes in species

composition andlor biological productivity of an area.

' Tables referenced in this Appendix can be found in Appendix 3-K
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High-priority wildlife use areas are "intensive use areas" for one or more species of

wildlife. "Intensive use areas" are not restricted in area and in conjunction with limited value

use areas form the substantial value distribution for a wildlife species. All stream sectionso

reservoirs, lakes and ponds identified by Utah Division of Wildlife Resources as Class 3 are

classified as being of high-priority. In addition, wildlife use areas where surface disturbance or

underground activities may result in subsidence that could interrupt underground aquifers and

result in a potential for local loss of ground water and decrease flows in seeps and springs should

be considered as being of high-priority to wildlife.

Substantial value wildlife use areas are o'existence areas" for one or more species of

wildlife. o'Existence areas" represent a herd or population distribution and are formed by the

merging of high-priority and limited value wildlife use areas for a species. All stream sections,

reservoirs, lakes and ponds identified by Utah Division Resources as Class 4 are classified as

beine of substantial value.
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Mapping

Vegetation and Wildlife Habitats

lt is recommended that the Company's primary effort be placed on identifying species of

vegetation in each wildlife habitat within the various wildlife use areas for purposes of

reclamation. The Division does not have site specific information relative to vegetation types at

the mine plan area. However, there are nine wildlife habitats present-riparian or wetland types,

cliffs and tallus, sagebrush, pinion-juniper forest, shrubland, aspen forest, ponderosa forest,

parkland and spruce-fir forest. The Company should identifu each of these habitat associations

on appropriately scaled maps.

It is believed that if satisfactory reclamation is achieved and man's disturbance does not

continue or become a factor, that most species of wildlife displaced from the mine plan area will

return. Without doubt, the key to success for enhancing or restoring wild lands will be

development of habitats so that the post-mining condition as compared to the premining

condition will have similar species, frequency and distribution of permanent plants in each

vegetative type this will allow for natural plant succession. Additionally, other habitat features

that represent the various life requirements for local wildlife must be provided.
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Wildlife Use Areas

There are maps available for you to copy at our Southeastern Regional Office in Price,

Utah, that display high value use areas for high interest fish species. Also displayed are known

seeps, springs, wetlands, and riparian zones. All vertebrates species of high Interest wildlife and

their distributions are discussed in the following narrative.

Water

Due to demands of state and general coal mining regulations, the company will probably

be required to identify and appropriately monitor all surface waters for potential impacts from

subsidence. This information should be correlated with the wildlife use area information due to

the value of water to wildlife.

Fish and Wildlife Inventoru

Aquatic Use Areas

Macrophytes

From a position of the aquatic wildlife resource it is believed that there is no practicality

for information relative to macrophytes to be addressed by the mine permit application; such

information is nor generally available.
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Macroinvertebrates

The result form studies of macroinvertibrates may be required for purposes of

determining need for stream buffer zones (UCM 817.57) in stream sections supporting biological

communities. Since historic impacts form this mine's operation have impacted Huntington

Creek and Trail Creek data relative to macroinvertebrates as a pollution index or a forage base

for fishes or other predators dependant upon the aquatic resource need be presented.

Note, impact avoidance procedures that would protect the integrity of the aquatic

resource need to be included with the mine permit application. Of importance would be facility

designs and operational plans that will preclude further impacts on both streams and

identification of procedures that will be utilized to keep any form of coal sediments or other

pollution form entering Trail Creek and Huntington Creek. Snow removal is a significant

contribution of sediments to local riverain systems. Deposition of coal particles in the aquatic

system could have a variety of negative impacts on invertebrate and fish population.

The result form long-term studies of macroinvertebrates in Huntington Creek and Trail

Creel would be of value for the Company to demonstrate when impacts that resulted form

accumulations of coal and other sediments in each creek have ceased. Other sediments have

resulted form encroachment of the road upon Trail Creek. These accumulations of sediments

will likely continue until coal particles cease to enter either creek and the encroachment

problems elevated.
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Studies relative to macroinvertebrates if desired or needed, must be conducted by a

qualifi ed, private consultant.

Fish-Species Occurrence and Use Areas

Aquatic habitats associated with the mine plan area support three species of game and

two species of no game fish; all of which are protected. Of these fish, four species have been

determined to be of high interest to Utah (Appendix A and reference Division Publication NO.

7846\.

The Yellowstone cutthroat trout is an introduced species. It annually spawns between

early May and mid-July. Most populations are sustained through natural reproduction; hatching

is usually completed by mid-July.

The rainbow trout is an exotic species. Within Utah there are several different strains of

this species. Generally speaking they spawn form mid-March through June; hatching is normally

completed by late June. It is important to note that natural reproduction by this species is almost

non-existento since it is manages as a stocked population. This management scheme has resulted

since their catchability is higher than other trout and the life expectancy of hatchery fish is short.

o See Appendix 3-K
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The brown trout is an exotic species. It's spawning period begins as early as mid-

October and is normally completed by late December; hatching of eggs begins in the spring and

is usually completed by late May. Most populations are sustained through natural reproduction

and supplemental planting of fingerling brown trout.

The spawning period represents a crucial period for maintenance of trout populations;

spawning areas are ranked as being of critical value. Such areas are characterized by clean,

gravel zones that are at least six inches deep. These zones must also be covered by a min of six

inch deep water flowing at a velocity of not less than one foot per second. These physical

parameters are necessary for optimum spawning success.

The mottled sculpin is a native species. It annually spawns in the spring between

February and May. All of their populations are sustained through natural reproduction. The

spawning period represents a crucial period for maintenance of sculpin population; pawning

areas (nest) are ranked as being of critical value. Such areas for sculpin are characterized as a

nest scooped out beneath a stone or other submerged object. Spawning areas must have clean,

gravel or rubble zones. Both the adult fish attend and defend eh nest. They are known to spawn

in water temperatures ranging form 45 to 48 F.

The reach of Huntington Creek adjacent to the project area (stream section 3) is ranked as

being of high-priority to Utah's cold water fishery management program and is a class 3 fishery.

It supports natural reproduction of self-sustaining cuffhroat and brown trout populations.

Occasionally, fingerling transplants of both of these species supplement the population. The
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majority of trout in this stream section are hatchery planted, catchable sized rainbow trout.

Section 3 of Huntington Creek is also inhabited by mottled sculpin and mountain sucker.

Although there are not fish in Trail Creek, its flow of water is of great value for

reproductive success of spawning trout in the lower reaches of Huntington Creek for which is it

tributary water. Additionally, drift of macroinvertebrates form this stream represent an important

contribution of forage to trout and other fishes in Huntington Creek.

If project operations are planned of develop that would later, destroy or discharge

polluting effluents into any perennial waterso appropriate state and federal permits, a mitigation

plan and results form high level studies of the salmons fishery resource, if any, would be

required of the Company. Achievement of mitigation would demand detailed studies of steram

velocity correlated to flow representatives of the stream channel profile, gradient, pool-riffle

ratio, substrata types identifying percent representation of each rype and surface water

information required for SMC 778.16.

It is important to note that no species if fish having relative abundance so low as to have

caused them to be federally listed as threatened or endangered inhabit the mine plan or adjacent

area. The endangered humpback chub, bonytail chub and Colorado squawfish inhabit the Green

and Colorado Rivers. Additionally, the humpback (razorback) suckers also inhabit those rivers;

it is likely that this species will one day be federally listed as threatened. It is not believed that

implementation and operation of the Company's project will impact any of these species.
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Terrestrial Use Areas

Wildlife Habitat Types

Of the nine wildlife habitat types present on the mine plan area wetlands and riparian

habitats are ranked as being of critical value to all wildlife. Such zones are nornally associated

with drainage bottoms (ephemeral or intermittent), or perennial streams (UMC 700.5), seeps and

springs within the upper Sonoran, Transition and Canadian life zones. Cliffs and their associated

tallus areas that lie within the upper Sonoran and Transition life zones are ranked as being of

high-priority value to all wildlife. When compared to all other wildlife habitats the

aforementaioned situations are considered to represent unique habitat associations (Table 1).

Riparian and wetland areas area highly productive in terms of herbage produced and use

by wildlife as compared to surrounding areas. Experience has shown that as much as 70 percent

of a local wildlife population are dependent upon riparian zones. Cliffs and tallus are of special

importance to many high interest wildlife. These unique habitat types must be identified in the

permit application and protected due to their high value for all wildlife.

Quantitative (acreage) and qualitative (condition, successional stage and trend) data

concerning the wildlife habitats in each ecological association should be included as part of the

mine permit application. [t is important to note that each legal section of land represented by the

mine plan and adjacent areas has been ranked as to its value for the total wildlife resource.

Section 13, 14,75,22,23,24,25, and26 of Township 16 South Range 7 East have been ranked
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as being of critical value to wildlife. These rankings were developed through wildlife species

inhabiting each legal section of land (Table 2)

Amphibians-Species Occurrence and Use Areas

Six species of amphibians, all of which are protected, are known to inhibit the

biogeographic area in which the mine plan and adjacent areas are located. It is probable that all

of these species inhabit the project area (reference the Division Publication No. 78-16). Only

one species of the amphibians inhabiting the project area have been determined to be of high

interest to the State of Utah (Appendix A).

The tiger salamander is a yearlong resident animal of the project area. The substantial

value use area for the adult form is represented by the any moist underground site or any similar

habitat such as inside rotten logs, cellars or animal burrows. Such sites can be found within any

wildlife habitat extending form the cold desert (upper Sonoran life zone) through the submontane

(Transition life zone) and into the mountain (Canadian life zone) ecological association. The

larva form, often referred to as a mud puppy, is a filled animal that must remain in water within

the above-described ecological associations. It is interesting to note tat the larva may fail to

transform into adult, even after their second season, and they can breed in the larva condition.

Once the larva is transformed into the adult form the animal is primarily terrestrial.

Salamanders do migrate to water in the spring for breeding and may remain there during much of

the summer. Such an intensive use area would be ranked as being of high-priority value to the
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animal. In September the newly transformed animals leave the water to find suitable places to

spend the winter.

The tiger salamander breeds form March trough June and is sexually mature after one yr.

The male deposits a small tent-shaped structure containing a myriad of spenn on the pool

bottom. During courtship the female picks up this structure in her cloaca; then the eggs are

fertilized internally before ofjust at the time they are laid. The eggs, singly or in small clusters,

adhere to submerge vegetation; after 10 to 12 daysthey hatch. Obviously,u critical period for

maintenance of the population is when breeding salamanders, eggs or their larva inhabit the

water.

Post-embryonic development of a salamander's larval form progresses at a pace

somewhat controlled by water temperatures; in some cold waters \awa may not transform into an

adult and drying up of a pool may hasten the process.

Migration to or form water usually occurs at night, during or just after a rainstorm. When

inhabiting terrestrial sites the tiger salamander is most active at night, particularly on rainy

nights, form March through September.

Lawa, when small feed on aquatic invertebrates and become predacious to the pint of

cannibalism when they are larger. Food items for adults include insects, earthworms and

occasionallv small vertebrates.
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No amphibians have relative abundances that are so low to have caused the animal to be

federally listed as a threatened or endangered species.

Reptiles-Species Occurrence and Use Areas

Eighteen species of reptiles, all of which are protected, are known to inhabit the

biogeographic area in which the mine plan and adjacent areas are located. It is probable that

seventeen of these species inhabit the project area (Reference the Division Publication No. 78-

l6). Only two species of the reptiles inhabiting the projected area have been determined to be of

high interest to the State of Utah (Appendix A).

The Utah mile snake is a yearling resident animal of the project area. It's

substantial value use area encompasses all wildlife habitats excluding from the upper Sonoran

(cold desert life zone) through submontane (Transition life zone) and into the mountain

(Canadian an possibly Hudsonian life zone) ecological associations. Although its use area spans

a multitude of habitats, the animal is extremely secretive, mostly nocturnal and is often found

inside or under rotten logs, stumps, boards, rocks or within other hiding places. At night they

can be found in the open where they hunt for small rodents, lizards and other small snakes.

Occasionally, the milk snake may take small birds or bird eggs.

The mile snake may live beyond twenty yr and it becomes sexually mature during

its third spring season. After mating, which occurs during spring or early summer when they are

leaving the den, female mile snakes produce clutches which average seven eggs. The eggs are
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secreted in a moist warm environment and then abandoned; incubation lasts 65 to 85 days. The

site where an individual snake has deposited its clutch of eggs is of critical value to maintenance

of the species.

The Utah mountain king snake is a yearlong resident animal of the project area. Its

substantial value use area encompasses all wildlife habitats extending from the submontane

(Transition life zone) into the mountain (Canadian and possibly Hudsonian life zones) ecological

association. Little is know concerning this animal except that it frequents areas of dense

vegetation and that it is often found near water. Its life history and food habits parallel that

described for the Utah milk snake.

The date snake dens, which are protected and of critical value to snake populations, have

not been identified on or adjacent to the project area. It is important to note that inventory for

such has not been attempted. If the Company at some later time discovers a den it should be

reported to the Utah Division of Wildlife Resources. If a den(s) is currently known, its location

must be included with the permit application.

No reptiles have relative abundance that are so low to have caused the animal to be

federally listed as a threatened or endangered species.
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Birds-Species Occurrence and Use Areas

Two hundred forty-two species of birds, all of which are protected, are known to inhabit

the biogeographic area in which the mine plan and adjacent areas are located. It is probable that

one hundred thirty-six of these species inhabit the project area (Reference the Division

Publication No. 78-16). Twenty-five species of the birds inhabiting the project area have been

determined to be of high interest to the State of Utah (Appendix A).

Migratory birds protected by Executive Order # 13186 may inhabit the area. Research

from the Utah Chapter of Partners in Flight shows that approxirnately 75%o of these birds are

dependent upon corridors of trees and shrubs that grow along our streams and rivers. Due to the

lack of vegetation alone both Bear Creek and the left fork of Fish Creek it is unlikel), many of

these species would use these areas. In contrast both the right fork of Fish Creek and Cedar

Creek are well vegetated and could provide qualit)'habitat for many species.

Ducks commonly known as water flow are not known to utilize the project area, but may

on occasion or during different seasons of the year make limited use of the riparian area. All of

these species are of high interest to the State of Utah. Generally speaking, the riparian and

wetland habitats encompassed by the project and adjacent areas provided substantial valued

habitats for waterfowl. Each species has different life requirements and makes various uses of

the riparian and wetland habitats.

For those waterfowl that nest locally, the period March 15 through July 15 is ranked as

being of crucial value to maintenance of the population. Following incubation, which dependent

upon the species may vary between 20 and 28 days and extend up until mid-August, the riparian

and wetland habitats represent a high-priority brooding area. Additionally, the wetland habitat

(large open water areas or dense marshland, none of which exists on the project area) is of high-

priority for seclusion and protection of adult waterfowl during their flightless period when they

moult. Males may begin the moult in early June and both sexes and the young are capable of

flight by mid-August.
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The project and adjacent areas provides substantial valued habitat for a multitude of

raptors-turkey vulture, bald and golden eagles, four species of falcons (prairies, American and

arctic peregrine falcons and American Kestrel), five species of hawks (goshawk, sharp-shinned,

Cooper's, red-tailed and Swainson's hawks) and seven species of owls (barn, screech,

flammulated, great horned, pygmy, long-eared and saw-whet owls). Many of these species are

of high federal interest pursuant to 43 CFR, 3461.1 (n-1). All of these species are of high

interest to the State of Utah (Appendix A).

Realistically, nesting habitat does not exist on the project or adjacent areas for many of

these species. However, if a species were to nest on or adjacent to the project area, it would have

a specific crucial period during which the aerie would need protection from disturbance; this

period of time lies between February 1 and August 15. Generally speaking, aeries represent a

critical valued site and need protection from significant or continual disturbance within a one-

half kilometer radius of the nest. This consideration need only be implemented during the period

of time that the nest is occupied. Species specific protection stipulations for aeries are available

form the Utah Division of Wildlife Resources and the U.S. Fish and Wildlife Service.

The current level of data relative to site specific use of the area by raptors us

unsatisfactory. Likely, there are aeries that have not been identified. Many of these species are

highly sensitive to man's disturbances. Therefore, it is recommended that intensive surveys be

initiated on the mine plan and adjacent areas for determination of locations for raptor aerie

territories. Such data needs to be merged with information provided within this report.
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Golden eagles are a common yearlong resident of the mine plan area. There are no

known active aerie territories associated with the project. (Note, an aerie territory is utilized by

one pair of eagles but may contain several nest sites.)

It is believed that aerie territories for eagles may exist on the project area. This belief is

based upon the fact that suitable nesting habitat is widespread on the mine plan area and

throughout the local area. It is important to note that regularity of golden eagle observation and

the fact that their status is common has resulted in documentation of mostly opportunistic

observations of aerie territories.

An active golden eagle nest site is extremely sensitive to disturbance within a one-half

kilometer radius. This buffer zone is ranked as being of critical value to maintenance of the

eagle population when the bird is actually utilizing the aerie; that period of time is normally

between April 15 and June 15. The radius for a buffer zone may need to be increased to one

kilometer of a disturbance were to originate from above and within direct line of sight to the

eagle aerie.

The mine plan and adjacent areas have been ranked as being of subsidence value to

golden eagles.

The northern bald eagle is a threatened winter resident (November l5 to March 15) of the

local area. Only two currently (1990) known nesting sites are in Utah along the Colorado River.
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There is no known historic evidence of the northern bald eagle nesting on the mine plan or

adjacent areas.

The American peregrine falcon (relative abundance is endangered) and the prairie falcon

(relative abundance in common) are yearlong residence of the mine plan adjacent areas. Each of

these species utilizes cliff nesting sites t

faleens en the prqieet area. Hewever; suitable nesting habitat for the prairie faleen is

widespread, Suitable nesting habitat for tlre rtmeriean peregrine faleen eannet be feund en the

unlikely; the p-qieet area has been ranked as being ef substantial value te this eliff nesting fareen,

For each falcon their aerie site while being utilized and a one-half kilometer radius would

be ranked as being of critical value to maintenance of their populations. The falcon's period of

use at the aerie site spans the spring and early summer period-prairie falcon, April 15 to June

30; peregrine falcon, March 1 to June 30.

The level of data relative to site specific use of the project area by cliff nesting falcons

(not including the kestrel) is unsatisfactory and there could be aeries that have not been

identified. Therefore, it is recommended that intensive surveys be initiated on the area for

determination of locations for cliff falcon aerie sites.

3I-19 0lt0U07



The endangered arctic peregrine falcon is a winter resident (November 15 through March

I 5) of the local area. This specific has not been observed to utilize the environs on or adjacent to

the mine plan area, however, its occasional presence would not be unlikely. Therefore, the

project area is ranked as being of limited value to this species.

The blue grouse is a yearlong resident of the project area. Adult birds prefer open stands

of conifers. During winter the blue grouse feeds exclusively upon needles and buds of Douglas-

fir and spruce trees. Thus, this wildlife habitat (spruce-fir forest) is ranked as being of critical

value to over-winter survival of the population during the crucial period of December through

Februarv.

Blue grouse annually exhibit what has been termed a reverse vertical migration form the

high elevation spruce-fir habitat to lower elevation sagebrush, pinion-juniper or shrubland

habitats. This movement is caused by a need of the birds to feed on early developing vegetation.

Such movement also facilitates successful breeding, nesting and brooding of their young. Then

as the yr progresses, they move to higher elevations.

The males are polygamous and will set up a defend territories for booming and breeding

activities against other breeding males. Such territories are critical to maintenance of the

population during the crucial period of mid-March through mid-June.

After breeding the female develops a nest site which is secreted on the ground; the nest is

of critical value to maintenance of the blue grouse population. Upon hatching, which occurs in
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late May and early June, the young accompanied by the hen immediately leave the nest. The

young blue grouse while being brooded rely heavily on insects for their protein needs during the

first several months of development. The adult bird also shifts its diet during this period to

include a high protein of insects. Brooding areas are ranked as being of high-priority value to

blue grouse. The crucial period extends from hatching into mid-August.

As summer progresses into the fall season the grouse consumes large quantities of

berries.

The ruffed grouse is a yearlong resident of the project area. These grouse are usually

found in the continuum of habitats extending form aspen to shrubland types. But, during winter

they often roost in dense stands of conifers. Generally speaking ruffed grouse prefer habitats

lying with 0.25 mile of a stream course; such areas are ranked as being of high-priority value to

their population. During winter the ruffed grouse feeds exclusively upon staminate aspen buds.

Thus, this wildlife habitat (aspen forest) is ranked as being of critical value to over-winter

survival of the population during the crucial period of December through February. During the

remainder of the yr their diet shifts to include a wide variety of plant and insect material.

Ruffed grouse do not exhibit any type of seasonal migration.

The males are polygamous and will set up and defend territories against other breeding

males. The focal point for breeding activity is the drumming log; all such logs are ranked as
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being of critical value to grouse since they represent sites of historical use. Such territories are

critical to maintenance of the population during the crucial period of early March through May.

After breeding the female develops a nest site which is secreted on the ground and deep

within an aspen grove; the nest is of critical value to maintenance of the ruffed grouse

population. Upon hatching, which occurs in late May and early June, the young ruffed grouse

while being brooded rely heavily in insects for their protein needs during the first several months

of development. The adult bird also shifts its diet during this period to include a high proportion

of insects. Brooding areas are ranked as being of high-priority value to ruffed grouse. The

crucial period for brooding extends form hatching into mid-August.

The bad-tailed pigeon is a summer resident of the projected area. This bird is seldom

observed to utilize the Wasatch Plateau, but when observed the species is only represented by a

single bird, pairs or even less frequently a small flock. Since the band-tailed pigeon's use of the

Wasatch Plateau is best described as "occasional," the environs associated with the project area

only ranked as being of limited value to the bird. Nesting birds secret their nest in trees within

the spruce-fir wildlife habitat. Peak on-nest activity occurs in late July and early August.

Mourning doves normally inhabit the project and adjacent areas, which represents a

substantial valued use area for these birds, between May I and September 15 each yr. They nest

throughout most of this period and each pair produces two clutches. The pinion-juniper and

riparian habitats are ranked as being of high- priority value for nesting. Locally, mourning doves
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show tow peaks in on-nest activity----early July and early August. Successful nesting activities

and any water sources are critical to maintenance of the mourning dove population.

The yellow-billed cuckoo is a summer resident of the project area. This bird only nests in

the riparian wildlife habitat, therefore, such areas are critical value to maintenance of this

species. Little is know concerning the yellow-billed cuckoo. Its nest is represented by a frail,

saucer shaped structure of twigs and is always placed in bush or tree.

The black swift is a summer resident of the Wasatch Plateau. The mountain ecological

association represents the swift's substantial valued use area. Normally, the bird is associated

with a small flock that represents a colony. Black swifts are usually observed soaring as pairs

and they feed upon flying insects. A colony's nests are scattered along precipitous terrain where

the nest is often secreted behind a waterfall. Such a moist habitat is not known to exist on the

project area. Cliff and tallus wildlife habitats are ranked as being of high-priority value to the

black swift. There is evidence that pair bonds are long lasting and that a nest be utilized in

successive yr.

The belted kingfisher is a yearlong resident of the project area. It is often found only

along riverian systems and its substantial value use area extends form the cold desert through the

submontane and into the mountain ecological associations. Therefore, the riparian wildlife

habitat represents a high-priority valued use area for this bird. It feeds exclusively upon fish.

The kingfisher's nest is always secreted within a borrow along stream banks, thus, dirt bank

habitats along riparian areas are of critical value to this bird.
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The pileated woodpecker is a species having high federal interest pursuant to 43

CFR 3461.1 (n-l). The spruce-fir and aspen wildlife habitats of the mountain ecological

association represent this bird's substantial valued user area. It is important to note that the

pileated woodpecker had never been documented to utilize the environs of the biogeographic

areathat surrounds the project site. In areas of the State where the bird is knownto exist, it is a

yearlong resident with a relative abundance considered to be rare.

The Williamson's sapsucker is another species having high federal interest pursuant to 43

CFR 3461.1 (n-1). Typically, the substantial valued use area for this species is the spruce-fir

habitat of the Hudsonian life zone is the mountain ecological association. Therefore, the spruce-

fir habitat of the Canadian life zone on the project site would only represent the substantial

valued use area for the yellow-bellied sapsucker is a yearlong resident of the environs associated

with the project area and it has been a relative abundance considered to be common. Where as

the Williamson's sapsucker has never been documented to utilize the environs of the

biogeographic area that surrounds the project site. In areas of the State where the Williamson's

sapsucker is known to exist, it is a summer resident with a relative abundance considered to be

uncommon.

The Lewis woodpecker is also another species having high federal interest pursuant to 43

CFR 3461.1 (n-l). Its substantial valued use area is represented by riparian habitats

characterized by cottonwood stands and ponderosa forests. These habitats do not exist on the

project site. It is important to not that the Lewis woodpecker has never been documented to

utilize the environs of the biogeographic area that surrounds the project site. In areas of the State
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where the bird is known to exist. it is a summer resident or onlv a transient. Its relative

abundance is unknown.

The purple martin is a summer resident know to inhabit the environs of the

biogeogrpahic area that surrounds the project site. In Utah its substantial valued use area is

represented by open spruce-fir, aspen or ponderosa forest habitats of the mountain ecological

association. The purple martin feeds on flying insects and may secret it's nest within any

suitable above-ground cavity.

The western bluebird is an uncommon summer resident known to inhabit the environs of

the biogeographic area that surrounds the project site. Where as the mountain bluebird is a

common yearlong resident of the area. Both birds are cavity nesting species. The western

bluebird nests form the pinion-juniper habitat of the submontane ecological association up into

the lower forest habitats within the Canadian life zone of the mountain ecological association.

The mountain bluebird utilizes the same continuum of habitats for nesting, but also extends its

nesting use across the Canadian and Hudsonian life zones and into the Alpine life zone. During

winter both species spans a broad continuum of habitats. It is important to note that trees with

cavities located on the project area can be of critical value to bluebirds.

Grace's warbler is a species having high federal interest pursuant to 43 CFR 3461.1(n-l).

Its substantial valued use area is shrublands and associated ponderosa forest habitats of the

submontane and mountain ecological associations. This bird's nest is built twenty or more ft

above ground in a ponderosa tree. It is important to note that the Grace's warbler has never been
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documented to utilize the environs of the biogeographic area that surrounds the project site. In

areas of the State where it is known to exist, it is a summer resident with a relative abundance

considered to be uncommon.

Scoff's oriole is also a species having high federal interest pursuant to 43 CFR 3461.1 (n-

l). Its substantial valued use areas are riparian habitats characterized by cotton wood stands and

the continuum of habitats extending form the pinion-juniper forest into shrublands of the

submontane ecological association. The oriole's nest is characterized as a grassy pouch and is

hung in a tree. It is important to note that the Scott's oriole has never been documented to utilize

the environs of the biogeographic area that surrounds the project site. In areas of the State where

it is known to exist, it is a summer resident with a relative abundance considered to be

uncommon.

Mammals-Species Occurrence and Use Areas

Eighty-four species of mammals, of which 25 percent are protected, are known to inhibit

the biogeographic area in which the project and adjacent areas are located. It is probable that

seventy-five of these species inhibit the project area (Reference the Division Publication NO. 78-

l6). Twenty-six species of the mammals inhibiting the project are have been determined to be of

high interest to the State of Utah (Appendix).

The red bat is a summer resident of the biogeographic area that surrounds the project site.

The animal roosts in wooded areas (riparian woods and pinion-juniper forests) of the

3r-26 8t0U02



submontane ecological association. Such areas represent this animals substantial valued use

area. An occasional individual has been known to utilize caves: those individuals could

hibernate and remain over winter.

The western big-eared bat is a yearlong resident of the biogeographic area that surrounds

the project site. This animal roosts and hibernates within caves, mine tunnels or suitable

buildings located in the pinion-juniper, shrubland and low elevated spruce-fir habitats of the

submontane and mountain (Canadian life zone) ecological association. Such areas represent this

bats substantial valued use area.

The snowshoes hare is a yearlong resident of the biogeographic area that surrounds the

project site. Its relative abundance has been determined to be limited, since its substantial value

use area is restricted to the spruce-fir and nearby aspen and riparian habitats of the mountain

(Canadian and Hudsonian life zones) ecological association. Such areas are ranked as being of

high priority value to the animal during its breeding season which spans the period between early

April and mid-August.

The cottontail rabbit (mountain cottontail inhabits sites lying between 7,000 and 9,000 ft

in elevation and the desert cottontail inhabits sites lower than 7,000 ft in elevation) is a yearlong

resident of the biogeographic area that surrounds the project site. The entire project area

represents a substantial valued use area for cottontails. Their young are born between April and

July. This is a crucial period for maintenance of the cottontail population.
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The northern flying squirrel is a yearlong resident of the biogeographic area that

surrounds the project site. Currently, its relative abundance is unknown. Its substantial valued

use area is restricted to spruce-fir or other mixed conifer habitats of the mountain (Canadian and

Hudsonian life zones) ecological association. This specie is the only nocturnal squirrel in Utah.

The flying squirrel may build its nest within an old woodpecker hole or it may build an outside

nest of leaves, twigs and bark. Mating occurs twice each yr-February through March and June

through July. After which, two to six young are born after a gestation period of 40 days-April

through May and August through September. These periods are of crucial value to maintenance

of their populations. During winter flying squirrels are gregarious; 20 or more have been known

to den together.

Beavers are yearlong inhabitants of the biogeographic area that surround the project site.

The substantial valued area is restricted to riparian and adjacent aspen habitats (those located

within 100 metes of the riparian zone) in the cold desert, submontane and mountain (Canadian

life zone) ecological associations. These animals construct a conical shaped lodge in which a

family group lives throughout the yr. The lodge is of critical value to maintenance of the beaver

population. One litter of kits is produced each yr; they are born between late April and early July

after a gestation period of 128 days. Kits and yearlings coin habit the lodge with the adult pair.

When they attain 2 yr of the age they are forced to leave; females can breed at2.5 yr of age. Due

to the animals dependency upon flowing water and the association riparian wildlife habitat is

ranked as being of critical value to beaver populations.
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The red fox is a yearlong inhabitant of the biogeographic area that surrounds the project

site. The substantial valued use area for the red fox would include all wildlife habitats extending

from the cold desert through the mountain (Canadian life zone) ecological associations. Almost

nothing is known of their populations dynamics. Without doubt a crucial period for this species

is when they are caring for young in the den. Dens while being inhabited are a critical use area.

The gray wolf is a historic inhabitant of the biogeographic area.

The gray wolf is a historic inhabitant of the biogeographic area that surrounds the project

site. Currently its relative abundance is so low that the animal is listed as endangered with

extinction. The wolf s substantial valued use area would be represented by any remote habitat in

any ecological association.

Black bears are inhabitants of the biogeographic areas that surround the project site.

Their substantial valued use area is represented by all natural wildlife habitats (excluding the

pasture and fields and urban or park types) extending form the submontane associations. These

animals go into a semi-hibernation during winter. During this crucial period, which may last

form December through March, the animal secrets itself in a den is order to conserve body

energy reserves. The young are born in the den during January or February. Dens while being

inhabited represent a critical valued use area for bears.

Many of the members of the family mustelidae are known to inhabit the biogeographic

area biogeographic area that surround the project site. They are all protected and classified as

furbearers-short-tailed and long-tailed weasels, mink, wolverine, marten, badger, striped and
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furbearers, are also inhabitants of the biogeographic area that surrounds the project area that

surrounds the project site. All of these species are of high interest due to their value in the fur

market.

The substantial valued use area for short-tailed and long-tailed weasels, mink, muskrat

and raccoons is the riparian habitat. Weasels, which are inhabitants of the project site, do make

some use of other habitats that are proximal to riparian zones. Muskrats and raccoons are

restricted to riparian habitats of the cold desert and submontane ecological association; thus, they

are not found on the project area. The long-tailed weasel can be found form the cold desert up

into the mountain (Canadian and Hudsonian life zones) ecological associations. The short-tailed

weasel and mink populations extended their use form the submontane into the mountain

ecological association. It is important to note that the weasel is restricted to the Canadian life

zone; where as the mink utilize the Canadian life zone; where as the mink utilize the Canadian

and Hudsonian life zones.

The substantial valued use area for badger and skunks span all wildlife habitats other than

dense forest in the cold desert, submontane and mountain (Canadian life zone) ecological

associations. Skunk show some affinity for habitats proximal to water. Skunk and badgers are

dependent upon a suitable prey source.

The crucial period for maintenance of all furbearers, raccoons and muskrats populations

is when they have young in a nest, den or lodge. Such sites are critical for reproductive success.
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Bobcat, Canada lynx and cougar are known to inhabit the biogeographic area that

surrounds the project site. For all of these species a crucial period for maintenance of their

population is when the female has her young secreted at a den site. Such sites are of critical

value when being utilized. It is also crucial to their survival that a female accompanied by young

not be killed or harassed.

The substantial valued use are for bobcats extends form the cold desert through the

submontane and into the mountain (Canadian life zone) ecological associations. The bobcat is

normally associated with precipitous terrain, but has been observed in every wildlife habitat

within the aforementioned ecological associations. Their primary prey source is represented by

small mammals and birds or any other small animal they can catch. It is important to not that

bobcats occasionally do kill the young of the big game animals.

The substantial valued use area for the Canada lynx is restricted to the Canadian and

Hudsonian life zones of the mountain ecological association. Normally, this cat would only be

expected to utilize riparian and forested wildlife habitats. The lynx is similar in predation habits

to the bobcat.

The substantial valued use area for the cougar (locally known as mountain lion) extends

form the submontane into the mountain (Canadian and Hudsonian life zones) ecological

association. Due to the dependency of the cougar upon mule deer as a prey source, a ranking of

the lion's seasonal distribution parallels that of the deer.
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Mule deer are inhabitants of the biogeographic area that surround the project site. Their

substantial valued use area spans all wildlife habitats extending form the cold desert through the

submontane and mountain ecological associations. In some situations deer show altitudinal

migrations in response to winter conditions. There are, however, habitats where deer reside on a

yearlong basis (see attached map).

Migration of mule deer from summer range to winter range is initiated during late

October; probably, the annual disturbance of the fall hunting season coupled with changing

weather reinforces the deer's urge to migrate and continued adverse weather keeps the deer on

the winter range.

A portion of the project site represents winter range for mule deer herd Unit 34. Winter

ranges for mule deer are all ranked as being of high-priority value to the animal; there areas are

usually inhabited between November 1 and May 15 each yr. During winters with severe

conditions the higher elevation portion of the winter range become unavailable to deer due to

snow depth. Traditionally, some restricted portions of the winter range have shown concentrated

use by the deer; these sites are ranked as being of critical value. It is important to note that all of

the canyon bottoms associated with the project are of critical value to deer. Critical valued sites

must be protected form manos disturbance when the deer are physically presented on the range.

Deer begin their migration back to summer range during mid-May and remain there

throughout October. Summer ranges on the project area represent deer herd Unit 34. They are

ranked as being of high-priority value to mule deer. In instances where extend of summer range
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is the major limiting factor for deer herd, those summer ranges are ranked as being of critical

value.

There are ranges that support mule deer on a yearlong basis. Most of these ranges are

limited value to deer. However, there are some areas supporting yearlong use that are ranked as

being of high-priority value to deer. There are no yearlong rages for mule deer on the project

site.

Mule deer fawn during the month of June. The continuum of wildlife habitats extend

form the pinion-juniper through the shrubland and into the aspen types probably represents the

fawning area. All riparian areas are of critical value for fawning and maintenance of the deer

population. To date no specific areas showing annual use for fawning are known. It is probable

that such areas exist; they would be ranked as being of critical value to deer. It is important to

not that June represents a crucial period for maintenance of deer populations.

Agriculture areas that are bisected by the access route to the project area are utilized

yearlong by mule deer. Their use is sometimes intensified during the winter and spring periods.

Moose area inhabitants of the biogeographic area that surrounds the project site. Their

substantial valued use area spans all wildlife habitats in the mountain ecological association

except those associated with the Alpine life zone. In some situations moose show altitudinal

migrations in response to winter conditions. There are, however, habitats where moose reside on

a yearling basis (see attached map).
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Migration of moose form summer range to winter range is initiated during late

November; probably, changing weather conditions is the initial stimulus. The onset of winter

weather reinforces the moose's urge to migrate and continued adverse weather keeps the animal

on the winter range.

A portion of the project site represents winter range for the Southeastern Utah moose

herd - Huntington drainages. Winter ranges for moose that are characterized as riparian habitats

are tanked as being of critical value, where as the remainder of the winter ranges are ranked as

being of high-priority value to the animal. Note that all riparian areas associated with the project

have shown use by moose. Winter ranges are usually inhabited by moose between December 1

and May l5 each yr. During winters with severe conditions the higher elevation portion of the

winter ranges becomes unavailable to moose due to snow depth. Critical valued sites must be

protected form man's disturbance when the moose are physically present on the range.

Moose begin their migration back to summer range during mid-May and remain there

throughout November. Summer ranges on the project area support animals form the Huntington

drainages of the Southeastern Utah moose herd. Those summer ranges are ranked as being of

high-priority value.

Ranges that support moose on a yearlong basis are ranked as being of critical value.

3r-34 8t0U02



Moose calf during late May and June. Calving takes place in the riparian or adjacent

forest habitats. Without doubt, all riparian areas are of critical value for calving and maintenance

of the moose population. To date no specific area showing annual use for calving are known. It

is probable that such areas exist; they would be ranked as being of critical value to moose. It is

important to not that June represents a crucial period for maintenance of moose populations.

Rocky mountain elk are inhabitants of the biogeographic area that surrounds the project

site. Their substantial valued use area spans all wildlife habitats extending form the submontane

through the mountain ecological association. Elk do not hoe as strong of conditions, but they

migrate to wintering areas (see attached map).

Migration of elk from summer range to winter range is initiated during lat October;

probably, the annual disturbance of the fall hunting seasons coupled with the changing weather

conditions is the initial stimulus. The onset of winter weather keeps elk on the winter range.

A portion of the project site represent winter range for the Manti elk herd-Unit 12.

Winter ranges for elk are all ranked as being of high-priority value to the animal; these areas are

usually inhabited between November I and May 15 each yr. During winters with sever

conditions some portions of the winter range becomes unavailable to elk due to snow depth.

Traditionally, some restricted portions of the winter range have shown concentrated use by the

elk; these sites are ranked as being of critical winter ranges for elk. Critical valued sites must be

protected form man's disturbance when the elk are physically present on the range.
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Elk begin their migration back to summer range during mid-May and remain there

throughout October. Summer ranges on the project area support the Manti elk herd-Unit 12;

they are ranked as being of high-priority value.

Elk calf during the month of June. Their preferred calving areas are best described as

aspen forest with lush under story vegetation. All riparian areas on the summer range are of

critical value for calving and maintenance of the elk population. To date no specific areas

showing annual use for calving are known. It is probable that such areas exist; they would be

ranked as being of critical value to elk. It is important to note that June represents a crucial

period for maintenance of elk populations.

Currentlyo there are no other known high interest wildlife species or their habitat use

areas on or adjacent to the project area. It is not unreasonable to suspect that in the future, some

additional species of wildlife may become of high interest to the local area, Utah or the Nation.

If such is the case, the required periodic updates of project permits and reclamation plans can be

adjusted and appropriate recommendations made.

3r-36 8t0u02



Appendix 3-J

Mitigation and Impact Avoidance Procedures.

General to all Wildtife



SMC 780.16 or UMC 784.21; Fish and Wildlife Plan

Co-Op Mine Company Mining Procedures

Mitigation and Impact Avoidance Procedures General to all Wildlife

Utah Division of Wildlife Resources provides the following recommendation in order to

minimize disturbances and impacts on wildlife and their habitats that could be impacted during

developmental, operational and reclamation operations at the mining project. The

recommendations address how enhancement of the wildlife resource and their habitats as

discussed in UMC 783.20 can be achieved. They are also consistent with the perforrnance

standards of UMC 817.97. In instances where it would be necessary to restore or could be

beneficial to enhance or develop high value rates of application are provided as "Appendix B"

(UMC 817.97 and UMC 8l7.lll through 8l7.ll7). This list should prove useful in meeting the

additional requirements to be imposed upon the operator if the primary or secondary land use

will be for wildlife habitats (UMC 817.97 d 9). Additionally, "Appendix C" represents a list of

commercial sources for plant materials.

The project and adjacent areas are represented by nine basic wildlife habitats which are

inhabited on occasion and during different seasons of the yr by about 239 species of vertebrate

wildlife. The wildlife habitats and use areas for the "high interest" species form this group of

wildlife have been ranked into four levels of importance. The most valuable to an individual

species or ecological assemblage are the critical sites followed in respective importance by high-

priority, substantial value and limited value sites. Each type of use area requires various and
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specific levels of protection from man's activities. Additionally, due to the variability of

vegetation communities in each use areao various and specific technologies in site development

will need to be evaluated for possible mitigation, enhancements of wild land habitats or the

required level of reclamation. It is recommended that all land clearing impacts be designed so

that inegular shaped openings are created in contrast to openings that would have straight edges.

It is recommended that the Company make significant efforts to educate all employees

associated with their coal handling operation of the intricate values of the wildlife resource

associated with the project and adjacent areas and the local area. Each employee should be

advised not to unnecessarily or without proper permit harass or take a wildlife. (Apprehension of

wildlife violators has increased by nearly 250 percent during recent yr in the region). It is

especially important that wildlife not be harassed during winter periods, breeding seasons and

early in the rearing process. Exploration should be limited as much as possible during these

crucial periods.

During winter wildlife are always in a depleted condition. Unnecessary disturbance by

man causes them to use up critical and limited energy reserves which, often times, results in

mortality. In less severe cases, the fetus being carried by mammals may be aborted or absorbed

by the animal, thus reducing reproductive success of population.

Early in the rearing process, young animals need the peace and tranquility normally

afforded by remote wild lands. It is also during this crucial period that young animals gain the

strength and ability to elude man and other predators. This allows the young animal to develop
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in relatively unstressed situations and to utilize habitats that are secure from predators.

Disturbance by man can compromise this situation and result in abandonment of the young by

the female, increased accidents that result in mortality to young animals or increased natural

predation. It is recommended that employees be cautioned against disturbing young animals or

females with young if accidentally located.

Employees associated with coal handling operations should be instructed that when

wildlife is encountered during routine work that they not stop vehicles for viewing purposes.

Moving traffic is less disturbing to wildlife than traffic that stops or results in out-of-the-vehicle

activities. If viewing is desirable, the vehicle should only be slowed, but not stopped.

Hunting and other state and federal wildlife regulations must be adhered to by sportsmen

utilizing the project area.

Mitigation and Impact Avoidance Procedures for Aquatic Wildlife

There are no recommendations for a wildlife plan that would enhance any fishery. If

ultimate operations are planned or occur that could physically or chemically impact any

perennial stream beyond the impact of mere crossings, detailed reclamation plan will be

required. Permanent culvert crossings, detailed reclamation plans will be required. Permanent

culvert crossings exceeding a width of eight ft must have a natural bottom and devices for

reducing stream velocity so that fish migration is nor blocked. A reclamation pan for stream or

lake would have to provide for measurement of the physical characters of the water prior to
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disturbance. Such measurements should consider surface water information required in SMC

77g.16, dataon stream velocity, gradient, width, depth, pool-riffle ratio and subs tratarypes.

Reclamation that would achieve development of a lake bed or stream channel similar in

character to that which existed prior to disturbance should result in natural re-establishment of

macroinvertibrates, macrophytes and a fish population. If merited, the Division could then

introduce desired fishes into those waters. This would adequately mitigate for disturbed and

temporary loss of aquatic resources. There would be no mitigation for displacement and possible

loss of other wildlife species dependent upon the aquatic wildlife as a prey source. It is believed

that impacts on such species would not be significant.

It is also recommended that adequate precautions be taken to keep all forms of coal or

other sediments form being inadvertently deposited along or within perennial stream channels.

Similar precautions should be taken to preclude deposition of coal particles or sediments in or

along other drainages form which the material could be transported during a precipitation event

into a perennial stream. This would include blow-coal form haulage trucks, railroads or other

transportation systems and storage piles. Control of larger coal particles from the above sources

is equally important to control of fugitive dust. If needed, haulage vessels or storage sites should

be covered, or the surface of the coal appropriately sprayed in order to solidify it against wind

movement. Travel speeds of haulage vessels could be reduced so that coal is not allowed to

leave the transportation system. The impacts of coal or other sediments on aquatic ecosystems

are many and varied; therefore, sediments must be kept out of those systems.
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is equally important to control of fugitive dust. If needed, haulage vessels or storage sites should

be covered, or the surface of the coal appropriately sprayed in order to solidify it against wind

movement. Travel speeds of haulage vessels could be reduced so that coal is not allowed to

leave the transportation system. The impacts of coal or other sediments on aquatic ecosystems

are many and varied; therefore, sediments must be kept out of those systems.
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Utah division of Wildlife Resources reaffirms all of the recommendations in UMC

817.41 through 817.57 and UMC 817.126 for protecting the State's waters and their associated

riparian and wetland zones along with the aquatic wildlife resource.

Mitigation and Impacts Avoidance Procedures For Terrestrial Habitats

It is recommended that all wetland and riparian habitats be maintained. Road and other

facility development should not destroy or degrade these limited, highly productive and unique

habitats. Roads crossing through those areas should do so in a manner that is least damaging to

the habitat. Wetlands and riparian habitats are ranked as being of critical value and are the most

productive sites in terms of herbage and biota produced as compared to other local habitat types.

It is probable that a majorify of the vertebrate wildlife that inhabit that project area make some

use of riparian or wetland areas.

It is important to note that roads and other surface facilities to be constructed should as

far as practicable be placed at sites where they will not compromise wildlife or their use areas.

Also, surface facilities, including roads, should be screened of possible form wildlife use areas

by vegetation or terrain.

In situations where wildlife habitats have been or will be disturbedo reclamation is

required. Also, there are sites where development or enhancement of wild land habitats through

vegetation treatments and/or seeding and transplants or seedlings could benefit wildlife. If

circumstances arise where seed or seedling transplant for a recommended plant species are not

available. suitable alternates are also recommended.
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Seedling transplants form nursery stock as well as nearby rangelands would also be

acceptable for some wild land treatments.

Appendix C represents an exhaustive list of commercial sources for plant materials for

use in wild land treatments.

Temporary control of rodents may be required to ensure a successful rangeland treatment.

It is recommended that the county agent be consulted in this area of concern. Poisoned oats are

the most common and acceptable method for rodent control; however, only licensed persons may

apply the treatment.

Currently, there are some new concepts in methodology for revegetation that are being

successfully implemented in other parts of the nation and world. One promising method is a

procedure where a large scoop removes, from a natural and stabilized site, a small area of earth

intact with vegetation and subsurface soils for placement on a site to be restored. This same

procedure can be utilized when disturbing pristine sites, except tat the native vegetation is stored

for use in latent reclamation. Another meritorious method for stimulation natural revegetation,

in combination with other reclamation techniques, is to plan facility developments so that islands

of natural, native vegetation remain. This will allow for natural vegetation to spread form the

islands. These techniques can also be useful for enhancement of poor quality sites that currently

exist on the mine plan area.
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Encapsulation of seed and fertilizer for several releases over a period of yr after a single

application is a new and possible advantageous procedure. This technique along with soil

stabilizing structures has been successfully used in South Africa. Dr. J. Van Wyk in the

Department of Botany at Potchetstroom University in South Africa could provide additional

information on this new technique.

There are also new specialized techniques coming to the forefront for stabilization of

problem sites such as road banks and steep slopes. It is important that these sites be promptly

and permanently revegetated in order to reduce siltation into local riverian systems. This will

mitigate for damage to aquatic wildlife populations and habitats from siltation. Enhancement of

existing problem sites or reclamation of disturbed sites can mitigate for salt loading of local river

systems. It is believed that natural, no point sources represent 50 percent of the salinity in the

upper basin of the Colorado River system into which this mine plan area drains.

It is recommended that Company make numerous contacts with appropriate agencies,

institutions and persons to ensure that appropriate agencies, institutions and persons to ensure the

enhancement or reclamation projects achieve the required degree of permanency, plant diversity,

extent of cover and capability of regeneration to ensure plant succession. Generally speaking,

seeding should be accomplished as late in the fall as possible. Seeding transplants need to be

coordinated with local soil moisture conditions which are usually at optimum in the early spring

just as the snow melts.
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It is paramount that suitable vegetation be maintained and/or re-established if the life

requirements of wildlife are to be satisfied in the post-mining period. Success in this area of

concern along with cessation of man's disturbances will likely result in a natural renovation and

the resultant inhabitation by most wildlife species of an impacted site.

It is important to note that enhancement or reclamation projects that are to benefit

wildlife are to be satisfied in the post-mining period. Success in this area of concern along with

cessation of manos disturbances will likely result in a natural renovation and the resultant

inhabitation by most wildlife species of an impacted site.

It is important to note that enhancement or reclamation projects that are to benefit

wildlife must be properly designed so that all the life requirements of the target species are

considered in conjunction with forage. Water must be provided or be present and thermal cover

along with escape and hiding cover has to be in abundance. Loafing areas and travel ways

between the many types of use areas must also be provided. In order to meet these goals, a

considerable degree of consultation will be required between the Company and Utah Division of

Wildlife Resources.

As a service and also to ensure that the needs of wildlife are net, the various expertises

within the Division of Wildlife Resources are available to the Company for consultation. For the

most part, Larry Dalton, Resource Analyst, for the southeastern Regional office at 455 West

Railroad Avenue in Price, Utah 84501 (phone 637-3310) will coordinate any needed contacts.

Richard Stevens, Wildlife Biologist, at the Great Basin Research Center, Box 704, in Ephraim,
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Utah 845627 (phone 283-4441) is available for consultation and site specific analysis concerning

species for vegetation plantings, timing and techniques to achieve the best results.

In instances where revegetaion projects are to be planned over coal waste areas, heavy

metal uptake by the plants must be evaluated. It is recommended that the Company initiate an

appropriated long-term monitoring program to determine the magnitude and resolutions, if

needed, for this problem.

It is recommended that persistent pesticides not be utilized on the project area. Other

alternate pesticides of forms of control should be utilized.

Allhazards associated with the project operation should be fenced or covered to preclude

use by wildlife; of special concern would be sites having potential to entrap animals or toxic

materials.

Mitigation and Impact Avoidance Procedures for Amphibians and Reptiles

Enhancement or development of habitats that provides a diversity of vegetation will

benefit amphibians and reptiles. It is imported to note that all of these species are protected by

Utah law. Due to the myriad and myths that surround these animals, it is urged that individual

specimens not be destroyed. This is especially true for snakes since they are a valuable

component of the ecosystem.
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Snake dens are ranked as being of critical value to the population and are protected by

law. If a den is located, it should be reported to the Utah Division of Wildlife Resources. Snake

dens can be moved by the Division, but only with intensive efforts that may take a yr or more

(snakes are caught and removed in the spring and fall). Thus, construction of facility

developments may take place in denning locations if there is sufficient lead tome to relocated the

occupants.

Mitigation and Impact Avoidance Procedures For Avifauna

It is reco gnizable that development and operation of a mining project will in some cases

negatively impact may avian species through physical destruction of habitats and continual

disturbance that makes other habitats unavailable or less desirable to an individual bird. It is also

true that impacts that are negative to one species may be beneficial to another species. It is

recommended that he Company plant native and/or ornamental berry producing shrubs around

surface facilities. When mourning doves are a target species, sunflowers or blazing star should

be planted. This will provide food and cover for many of the smaller species of birds, resulting

in enhancement of their substantial value and high-priority habitats. This action would also

mitigate for disturbances and destruction of avifauna habitats at other sites associated with

project operations.

It is important to note that the nest of all avifauna (except the house sparrow, starling, and

rock dove) when active and their eggs are protected by federal (Federal Migratory Bird Treaty

Act) or state laws (Utah Code 23-17-l and 23-17-2). All avifauna utilize a nest during their

reproductive process. Dependent upon the species, some nests are well developed while others
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may be represented by only a scrape on the ground. These sites when being utilized are critical

to maintenance of individual bird populations; each species has a specific crucial time period in

which the nest is occupied. It is during this crucial period that the nest must be protected form

disturbance.

Several species of raptors frequent the project area. Their nests when active should not

be disturbed and abandoned stick nests are never to be damaged. Every effort should be made to

eliminate man's disturbance within visual sight or non-half kilometer radius of an active raptor

nest. This distance would have to be increased to a one-kilometer radius if the cause for

disturbance were to originate within view and from above the nest. This effort is demanded in

the instance of golden eagles and cliff nesting falcons since they are sensitive to disturbed and

could abandon the nest. Termination of man's use of a site would not be required if eagles or

falcons constructed their nest after mining had been initiated, since it would demonstrate the

individual bird's willingness to tolerate mining activities and the associated disturbance by man.

Roost trees for eagles, if located, must not be disturbed or destroyed. Similarly, activities

planned for high-priority concentration areas of eagles must be designed implemented so that

they are not of significant disturbance to the birds.

As a general commento whenever active raptor nests are observed or roost trees for eagles

located, they need to be reported to the Utah Division of Wildlife Resources and the U.S. Fish

and Wildlife Service.
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Design and construction of all electrical power lines and other transmission facilities shall

be designed in accordance with guidelines set forth in "Environmental Criteria for Electric

Transmission System" published by the USDA and USDI in 1970 and/or the REA Bulletin 6l-10

"Power line Contacts by Eagles and Other Large Birds." It is also recommended that placement

of utility poles over flat or rolling terrain be planned so that they are out of view of roads or at

least 300 meters away form any roads. This will lessen opportunity for illegal killing of these

valuable birds, since the poles can serve as suitable hunting perches for raptors. In some

instances poles can result in an extension of raptor hunting territories, which would represent a

beneficial impact.

During the crucial period of December through February spruce-fir forest and aspen

forests need to be protected form man's disturbance so that blue grouse and ruffed grouse will

not be impacted. Destruction of these wildlife habitats at any time of the yr need be minimized

due to their value to wildlife.

During the spring period (mid-March through mid-June) care needs to be taken that male

blue grouse are not disturbed or precluded for establishing breeding territories. Similar

precautions need be taken for male ruffed grouse (March through May) in the area of drumming

logs.

Mature trees with natural cavities and dead snags need to be protected for use by cavity

nesting birds. Trees with such a chancter are raked as being of critical value to cavity nesting
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birds. The project should be planned so that three such trees are left standing per acre within 500

ft of forest openings or water and two such trees per acre in dense forested areas.

Mitigation and Impact Avoidance Procedures for Mammals

The lodges, nests and dens of all mammals or roosts in the instance of bat like mammals

represent a critical use area for maintenance of their individual population. The crucial period for

any species is when the lodge, den, nest or roost is occupied. Therefore, such sites for any

mammal must be protected form disturbance during that period when it is being utilized.

Many species of mammals develop food caches in order to carry individual animals or

family groups through periods when they cannot forage. Such sites are of critical value to

maintenance of their populations and if located should not be destroyed or subjected to regular

disturbance by man.

It is important to realize that within natural ecosystems there exists a predatory-prey

relationship. One species of animal may represent a prey source for other species. Therefore, it

is important that project operations be designed and implemented so as to not unnecessarily

disturb or destroy any wildlife or their habitats.

Big game ungulates-mule deer, moose and elk<ach have seasonal use areas ranked as

being of critical value to an individual herd. Such sites need to be protected form any of man's

activities or developments that could result in destruction, loss or pennanent occupancy of the
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site by man or has facility developments. If these types of impacts cannot be avoided the site

must ultimately be reclaimed and revegetated. Also, critical valued areas need protection from

disturbance during their appropriate crucial period.

High-priority valued use areas for all wildlife and particularly big game ungulates need to

be protected from manos activities or facility developments. Actions that would result in loss or

perrnanent occupancy of significant acreage (25 or more acres) of habitat are of special concern.

In any event impacts to high-priority valued areas should be limited and ultimate reclamation

planned. Many impacts can be avoided simply by precluding exploration, developmental or

other activities during the period of time when a high interest species is present.

Haulage of coal between the various mine projects and distribution points should be

planned so that impacts to wildlife are lessened; of special concern is haulage of coal through

wintering areas for big game. It is recommended that the Company develop coal haulage

contracts that require personnel involved with coal haulage to use extreme caution so that

accidental collisions between motor vehicles and big game are reduced. Without doubt, a

reduction in speed across winter ranges would alleviate this problem during the period between

November I and Mav 15 each yr.

A reduction in speed of coal-haulage trucks and other mine related traffic and increased

awareness of wildlife values by mine associated employees should result in a reduction of deer-

highway mortality problems. Such a reduction would represent satisfactory mitigation.
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In instances where conveyors, slurry lines or any other structure having potential to be a

barrier to big game movement is to be developed, passage structures must be provided.

Generally speaking overpass and underpass type structures are recommended in order to allow

passage of big game to habitats either side of any barrier. These crossings should be placed at

the pints to be identified from intensive stuffy of big game movements in relation to the mine

plan area. Such study would not be required if the structure was adequately elevated to allow

uninhabited passage of big game along its entire lengh.

Underpasses should have a min clearance of tree meters maintained across a span of at

least five meters. Overpasses should be designed as a circular earthen ramp with the barrier

bisecting the ramp into two equal halves as follows:

On either side of the conveyor a half-round ramp with a slope no greater than 3:1 on a

five meters wide path placed at an angle 90 degrees to the conveyor and tapering around to a

slope of 5:1 atpaths adjacentto and parallel to the conveyor. The platforrn overthe conveyor

should be concrete or some other material that would not echo when being crossed by big game

and should be of character similar to rock or natural earth.

Soils associate with either crossing style should be of the A or B horizons to allow for

development of vegetation. Vegetation cover must be established in association with all crossing

sites. This will lessen anxiety of individual animals using the site through development of a

natural appearing environment.
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Mature pinion or juniper trees and an abundance of browse plants need to be placed

proximal to crossing points in order to provide a safe travel way. The browse plants will also

serve as a perrnanent attraction for big game to crossing points. Additionally, a mixture of grass

and forbs seeds should be broadcast over each crossing point to stabilize the soil and enhance the

forage situation.

Appropriately sized boulders may need to be placed at crossing sites in order to control

of-road vehicles utilized in outdoor recreation.

Industrial developments are encouraged on habitats use areas that are ranked as being of

limited value to wildlife. It should be notedo however, that reclamation is utilized expected on

any wildlife use area, regardless of its value to wildlife.
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SPECIES LIST OF VERTEBRATE TIILDLIFE
THAT IHI{ABIT SOUTHEASTEN}T UTAH

Utah  l s  be l leved  to  be  lnhab t ted  by  734  spee les  o f  ve r teb ra te  H i ld l l f e .
Four  hundred for ty- f lve of  fhese speeles ere protected:  2 anphlb lans,  2
rept l les,  26 oarnsals ,  58 f lsh and 357 b1rds.  One hundred of  the protected
spee ies  a re  gaae  spee tes :  l 0  spec les  o f  b tg  garoe ;  20 ,  f l sh ;  10 ,  fu rbeare r ! ;  t l 3 ,
n igratory gaoe b l rds i  5 '  sual l  gaoe 6arnn3ls ;  and 12,  upland,  sual l  gane b l rds.
Table I provides a conparlson of lnhabttaLton by gatre specles begreen Utah
Dlvts lon of  Hl ld l l fe  Resourcerg f lve reglons.

Southeastern Utah ls  lnhabl ted by q66 speeles of  ver tebrate r l ld l l fe  ln  s1x
biogecgraphlc  areas (Table 2) .  Three hundred for ty-ghree of  these specles are
proteeted:  2 a.ophibtans,  25 oaonals,  38 f lsh and 277 b i rds.  Sevent ,y-p1p" of
the prctected specles that  lnhabl t  southeaslern Utah are ga^oe speetes:  9
spee ies  o f  b ig  gane ;  13 r  BBa€ f l sh i  9 ,  fu rbeare rs ,  35 ,  a lg ra tony  gane  b t rds i  I ,
soal l  gaae oaernals; and 9, upland, saal l  gatrc blrdg.

Southeastern Utah has been dtvlded lnto s1x blogeographlc ereas. Each
area al loes an overlap of rr l ldl l fe specles that lnhablt contlguoua lou and 

'

hlgh elevatlon areat. Thls procedure Has utt l lzed to reduce any controversy
that uourd noroarry arlse l loa a nsharp l lnetr drarn on e trap.

A- l lasatch Plateau extendlng east froa Slcyl lne Drlve to Hlghrny 10 and boundeC
on the north by Hlghway 6 and on the south by Interstate ?0.

B- t iest Tavaputs Plateau lncludlng al l  dralnages lnto the Prtce Rlver dralnage
frcu Sold lerrs  $rrmqt t  east  a long Reservat ton Rldge and lnc ludtng the

. drainages lnto Argyle, Nlne HlIe and Hinnle Haud creeks; bounded on the
east by the Green Rlver and south and lres! by Hlghray 6.

C- East Tavaputs Plateau bounded on the east by the Colorado-Utah state l tnc;
on the south by fnterstate 70i  on the vesf  by the Green Rlven and on the
norLh by Uintah-0uray Indlan Reservatlon and the Utntah-Grand county l lne.

D- San Rafael Suell  and San Rafael Desert bounded by Htghway 6 on the north;
Highuay 10 on the rest; the Green Rlver on the east and the Eoery-11ayne
county l lne on the south.

E- lienry Hountalns and Burr Desert bouncied on the north by Eoery-yayne county
l lne;  the Green and Golorado r lvers on the east ;  Lake Pore l l  on the south
ar:d Capltol Reef l{attonal Park and the tfaterpocket Fold on the nest.

F- Hountalns and descrts of Grand and San Juan counttes south of Interstate
Highray 70 and north of the San Juan Rlven bounded on the east by the Utah-
Colorado border and on the nest by the Green and Colorado r l .vers and lake
Poee l l .

Eaeh specles 1s l lsted by cootron naoe fol lored by the generlc and speclf lc
nooenclature. The status for each speeles nat deteraineC by the authors after
evaluatlon and consultatton froo scveral sources. The l tst lng for oaoruals Har
deve loped  f roo  Sparks  (19?q) ,  Bur t  and  Grossenhe lder  (1g20)  and  Dur ran t  (1952r .
The prlnary sourees consulted 1n coopil lng the blrd l lst Here Behle and Perry
(19?5)  and  t i aynard  e t  a l .  (1976)  a l thoughr  Pe te rson  ( tg69) ,  Robb lns  e t  a I .
(1965)  and Udvardy and Rayf le ld (1977)  nere a lso used.
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H o l d e n  ( 1 9 7 3 ) ,  B a l l e y  e t  a l .  ( 1 9 7 0 ) ,  E d d y  ( 1 9 5 9 )  a n d  S i g l e r  a n d  H l l l e r
(1963)  r re re  consu l ted  fo r  p reparaL ion  o f  the  l l s t  o f  f l shes .

The stat ,us of  rept l les and anphib lans sas deterz ined through d iseusston
wt th  loca l  he rpe to log ls ts .  The  phy logene t , t c  l i s t l ng  i s  a f te r  S tebb1ns  (1966) .
Tanner  (1975)  uas  eonsu l ted  fo r  spec ies  lnhab l t i ng  U tah .

The fc l lor ing code le t ters are g lven for  each specles to deser ibe l ts
s t ,a tus .

K Status unknom -  I t  ls  bel leved that  these specles are present ,  but  l t t t le
is  knorm of  the l r  populat ion dynaoica.
Coaaon -  These speeies are u idespread and abundant .
Uncoanon -  These species are u ldespread,  but  noL abundant .
Rare - These species are seldos tdentl f led duning any one ] lc!ro
Oceasional  -  These specles are per lod leal ly  ldent l f led dur lng a long teru
per iod - -10-50  yearg .
Accldenta l  -  Dls t r lbut lon for  these specles does not  norzal ly  lne lude thts
arei l .  Sigl ' . t lngs are as far betueen as 50 to 100 years.
Endangered - These species are endangered tr l th ext lnct lon or exttrpatton
froo v i ld land ln  Utah.

f Threatened - These specles are t,hreatencd rr i th becooing endangered in Utah.
L Li.oited - These specles are cotrtron but restr lcted to a parttcular use area

or  habl ta t  type ln  Utah.
X Ext i rpased These specles have d lsappeared f roo r i ld land habl t ,a ts  ln  Utah.
P Protected -  These spectes are protected by s tate or  federa l  lass in  Utah.
N Nonprotected -  These specles are not  protected by any laws ln  Utah.

The fol lor lng terzl.nology ls used to descrlbe the seasonal status for avian
s p e c i e s .

Iranslent - these speeles pass through sc': theastcrn Utah tutee a ycar durl .ng
thei r  n igrat ,ory t ravels .

-E-G.it-d.9.!1. - These specles oecur yearlong 1n southeastern Utah.

Su=:er Resl4ent - These sgecles breed ln southeastern UEah and nigrate
elseyhere fon the wlnter .

@ - T h e s e s p e e 1 e s b r e e d e 1 s e u h e r c b u t w l n t e r 1 n s o u t h e a s t e r n
U L a h .

l {o te,  the specles narked wl th an ascer lc  (* )  are of  h igh lncerest  to  theStace and those oarked wlch an exc lauat lon uark( ! )  havJ pocencta l  to  inhabtcthe envl ' rons of  .  the pro jecc area.  (High jnceres i  sSrec:es are t iose dei ined asbeing oi eccnomic in'potiance ftcn ejtier a consunoi:ve ot non-consufirptjyepess-tect:t 'e t  ot hayrng speciaJ aestJrecjc,.  scjencif ie; educaC:ona.l  ot ecologica!s ign: : r  cance.  )
---*-
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Tab le  2 , C lass l f t ca t l on  o f  t he  q55

lnhabl t  s lx  b logeograph lc
speeles  o f  ver tebrate  v t ld l t fe  that
areas r l th tn  SoutheasLern Utah.

FISH

Protec led-Threatened
Profect  ed-Endangered
ProtecteC- lJongaoe
ProtecteC-Ga.oe

A.IIPHIEITHS

Prot cctcd-liongir.ee
'  Unprotec!ed-Nongaoc

REPTILES

Unproteeted-NongaEa

BINJS

Prcfec ted-Ext  t rpated
Protect  ed-Threatened
Prot  ec fed-End angered
Protec ted-Nongatre
Protected-Gaoe
Unprotected-NonSatrc

HAI{},{,ALS

Proteeted-Threatened
P ro t ec t ed--En d angered
PrcEec ted-Er t  i rpa ted
Prot ,  ected-Gase
Unprctected-Ext l rpetcd
Unprotected-Nongaoe

Blogeographle l reasl

( r )  (1)
Q)  (1 )
(9 )  ( 10 )
(3)  (3)

57

24

( t )  ( l )
( t )  Q ,

(12 )  ( 16 )
(  r 0 )  (  12 )

7 lo

( f )  ( 2 )
(5 )  ( 8 )

2r  28

( 21 )  ( 28 )

251 262

(r)  (r)
(0 )  (0 )
(2 )  (2  )

(208)  (217)
(39)  (41)
( r )  ! r )
66 90

(0 )  ( 0 )
(0 )  (  1 )
(2 )  ( 2  )

(  16 )  ( 19 )
(0 )  ( 0 )

(53 )  ( 62 )

(0 )  ( l )
(0 )  (3 )

( 1 0 )  ( i l )
( r r )  (5)

65

( l )  ( l )
(5 )  (q  )

18 t l f

( 18 )  ( l q )

242 ztrtl

(1)  ( r )
( 0 )  ( 0 )
Q)  Q , )

( r 99 )  ( 202 '
(3e)  (38)
( 1 )  ( l )

8lt g0

(0 )  ( 0 )
( t )  ( t )
Q '  Q '

(  l 8 )  (  t 9 )
(0 )  ( 0 )

(63 )  ( 58 )

3tr5t520l l l

( r  )
(5 )

r5

( r )
(6 )

14

(15)  ( tq )

242 235

( r )  (1)
(0 )  (0 )
(2 !  (2 '

( z0z )  (193)
(36)  (38)
( l )  ( t )

80 65

(0 )  ( 0 )
( l )  ( r )
( 2 )  ( 0 )

(  19 )  (  12 )
(0 )  ( 0 )

( 58 ) (52', '

Tota l  P ro tec ted  Spec les 277 285 279 293 3 l?253

TOTI L : 36ll 363 358 335 369 lt2 1

I'  E! .ogeographtc areas of  southeastern Utat r
t -  l iasatch Plateau east  of  Skyl lne Dr lve
E- l ies i  Tavaputs Plateau
C-  EasL  Tavapu ts  P la teau  ,
D- San Hafael Srel l  and Desert
E- l ienry Hountalns and Eurr Desert
F- Hountalns and Deserts south of f-?0 1n Grand and San Juen cogntlct



?

Class  o f  An ina l

F ish

Amphblans

Reptl le s

BirCs

lr{arnmals

Statewice l  sER2

33 20

VERTEEA1TE S?:CIES OT WILDLTFE HA.VING HIGFi
STATE OF UTAH

INTEREST TO THE

Nu:rber of soeetes
Gordon Creek }r | i  ld l  i  fe Chinook Coal
l. lanaoement Area Loadout Area

27 20

I5 L2

10

104

61

o q

40

TCT.iL 2r! 161- 45 34

I . Uiah Di'Jislc:.r cf v;tlclife Resources as th€ sGte cf utah's 
'fvildu:e authorl:y

rec.qtlzes 2J1 sFecies of vertebrate wilCllle that lnhabii the stete as being
ci high t: ;eresi.  I i igh tnierest wi l i l l fe represent al l  gane sPecies and al l
s.c=cies hEvi:.lg s tg:rificant economlc lmponance from eithef a consumptive
cr: ionconsur::Ft ive Perspectlve or sPectal asth€ttc. sclentl f ic or educattonal
velues. TLis l is ' .  lncluCes al l  federal ly l lsr.ei thfeetenec.or endengereC specles
of  rv i l i l i fe .

2. Eveluetic:r of Cata presented ln Utah Dlvlslon of Wltcittie Resorrrces publtcetton

No.7g-t3, , .  SpeclesLtst of Vertebrate Wildl l fe that l .nhabti  South€stern Utah"
shorvs thet l6l  of the2l l  specles of the states hlgh Interest wl ldt l fe Inhabtt
the Sou:heaE:em Region (StRl of the state on occsslon or durlng dlflerent
s€esons of t l - .e year.

o
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Raptor Surveys

A survey of the Co-Op Mine properties was made in cooperation with the Utah

Division of Wildlife Resources (UDWR) in the spring of 1987. The results were

submifted to DOGM along with a request to suspend future raptor surveys until such time

that a survey was warranted. This request was based on Appendix R-1, correspondence

from UDWR and R-2, DOGM Guidelines for Raptor Surveys. Suspension was granted,

with exception of clearance surveys warranted by new disturbances, in April 1988 (See

letter Appendix R-2.

In 1990 DOGM requested that a raptor survey be conducted to ensure that no

disturbance or threats to nesting raptors existed in the arca of proposed portals in the

middle seam at Blind Canyon. A survey was conducted by Environmental Industries

Services (E.I.S.), in June 1990, and a copy of the letter discussing the survey can be

found in this Appendix following Appendix R-2.

Co-Op will conduct a raptor survey every fi+e year#

. The result of the survey will be maintained at

the mine site for public view.

Raptor surveys were conducted in conjunction with UDWR in 1998, 1991,2000,2001,

ar,,d 2002.2004. and 2006 due to the addition of The results of

these survey can be found in Table 10D-1. A map showing the location of the nests can

be obtained from UDWR and is included in the contldential MRP as Plate 5-3A..

Confidential
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N€stNo SHi6

Table 3L-1 Raptor Information

Tlpe 2@ ro ru rc m. m1 2m 1s 196

NotFd'ld In*{i\€ NA

lrdi\€ Actdi\€ NA

76 C'dchEqle Clifl lrEli\€ |tdi\6 Inadjlo lrdi\€ Tfided Tm&d Dil?&lsddat Notsu\€ysd In*liE

lftdi\e Notgrw!,€d NotFdrd T*dd

lrdi\€ NotgnslFd Notsr\€ld Inacli\€

Fdcdr Clitr NdFdrd NdFqrd rdhrd In-lir6 lrHi\€

1n GdenEagle Cli{f lrEli\€ Notsu\qFd Inadi\6 lrEtr€ lrHi\€

121 PrairioFaldr Clifi Ncfs't\qFd lrEdi\€ Inedi\€ |rEli\€ ItEliE Acligi\€ Ndsm€td NdSrrAFd Acli\€ti\€

12. Ciol(hEagle Clitf Dil*i(Hd Indi\r lrlacti\€ NctFo{nd lrEt\€ Notsuqd Notsu\€!€d Nds|,rl€!'€d Til(H

1b Gd6nEagle Clill lrEli\€ Indi\€ Inadi\€ Dilqjdel€d(H Inacli\€ In&ti\€ lrEli\€ Ncrsuw)Fd lrdiB

1n Fdcdr Clifl NolFdrd Indi\6 Inadi\€ ln*ti\€ lrEti\€ In*li\€ NciFdnd Ndsrr\s!€d Td6

lrE{ite NdFqrd lrEi\€ NAa17 Ro(ltfilodHa^/k clifr lrHi\€ Notsu\qpd lrEcti\€ rlds|r\sred lrsli\€

818 R€4tril€dHa^k Clifi lrEli\€ Notsrn/B!,€d rdltrrd rdsrwld Dilqt(Hed(h In*ti\€

819 Gd&nEagle Clifl Notsrr\€lFd Ncfsrn€)Fd lrdi\6 lr4li\€ lrEti\€ lrEli\€

839 R€4trildHa^k Clif NdSu\qFd NdS'nqFd rEts'r€lFd NdFd.rd lrdi\r Natsur€)d Ncf Sm€lFd lrEi\€ NA

&O Ra\dr Clifi Nolsqqed NdFoud notsn€yBd Acli!€li\€ NotFqrd Notsrn€)Fd NotsLnq€d lrEi\€ NA

Sl Gol(bnEagls Clitl NotSuE:,Bd NdSu\€lFd lrEcli\€ lr€cli\c lndi\o

W Gd(bnE€gle Clitl lrEti,€ Nds'rl€}d lrdi\€ lrEti\€ Ineli\€

97 GdenEagle Clif NdFq.rd Ndsur\q,Ed rpthrd NotFoud Ineli\€

S Gd&nEagle Clifi lrEli\€ NcfSu\€)Fd lr8ti\€ lnac{i\,€ ln*1iE

910 GddflE4le Clitf Notsuw'€d Ndsrfwyed lrtadi\€ lr*i\€ IndiE

915 GdenEagle Clifi AdiE lrdi\e lrEdi\€ TsSd lrEli\€ T€ndd

Clifi NotFdrd Nctsurwy€d rds|'\6lpd lrEcti\€ |rEtw Inrli\€

Clif Not Slwr!€d Nci Sur\€y€d rDt s|'\st€d Inact\€ NotFcrd lrE{F

918 Gd&nEagle Clitt lrEli\€ NdS'r\3Fd notsnslpd ndsr\syed lrEli\€

e9 Gd&nE4le Clit lrdi\€ NctSLr\€lEd Dil4t6ed mtsu\g}€d lrdi\€

Sl R€cltdlcdHaik Clifr Inactir€ Ndstr\qpd lrEli\€ lrEli\€ lr€cliw

11S R8dtrdl€dHa^,k Clifi lrEti\€ NdS'r\€lFd lr*i\€ rdsu\€lFd lrEi\€
'1199 GoldenEaglo Cliif lrE{\€ Indi\€ lrdir€ lrdi\€ lrEcli\€

13':5 GderE€glo Clif lrEli\€ lrHi\€ rFtlbud Indi\e NA

1400 Ra\sl

lrdi\€ lrdi\€ NA NA

Dil4t(H€d(E Dil4t(HBd(E NA NA

S Gol(bnEagle Clit NotFqrd NdSu\qBd lrEti\€ NolFoud NdFord lrEli\€

904 GdcbnEele Clif T€ndd Nctsu\qed lnsdiF Inact\€ lrtrtiF lrEti\r

905 Gd&nEagle Clifi lrdi\€ lrdi\6 InadiF lrEcri\€ lrEcli\€ Dilci(Hddd Dilat(Hed(E NA NA

NotFd,ld NctFdrd NA NA

lrEli!€ hd|€ NA NA

DilqXd4ed(B Dilf,(H€dd NA NA

lrdi\€ NA NA

NdFq'Nd NA NA

lrdi\€ NA NA

Acii6i\€ NA NA

Indi\€ NctFdrd NA NA

ITEI|\€ NA NA

Act€i\€ NA NA

Aclidi\€ NA NA

Not Ford lrdi\B NA NA

IrEli\g

lJEli\o

91l Gd&rEggle Clill Ineli\€ NdSu\€lFd lrHi\€ lrEli\€ lrEli\€ lrEli\a

912 GdenEagle Clifi Notsu\qFd Indi'€ lrElile Inacli\€ lrE{\€ lrEti\€

913 GdcknEagle Clifi lrEli\€ Ncfs'r\q,€d lrtacti\€ lrdi\€ In*li\€ Ineli\€ Dilddabd(H NA NA

9'14 Gd&rEele Clif lrEli\€ Indi\F lndi\€ lrdi\€ lrEcti\€

916 Ras

917 Ras

919 C€ldrEsgle Clin Ndsu\€tcd Ncfsu\qFd lrdi\€ rdstrq€d lrdi\€ lnadi\€ tr|ac|i\F NA NA

920 GdenEagle Clifl lrsli€ NdSLr\q'€d lrdiE rdsuwlFd lrdi\€ Inacti\€ lrlacli\€ NA NA

921 Gd8rEagle Clifl lrEclir€ NdsuwlFd lrdi\€ r|otsu\slFd Oil4rd8bddd lrEti\€ lr|adi\€ NA NA

A5 RedbldHa,* Clill NdFord NctS|rWd rEtirrd rds|r\slFd NotFcrrxt NdFord lr|acti\€ NA NA

GdenEele Clifr l,Eli\€ Nctsr\€!,€d lrdi\€ rds|'wyd IndiF lrEtile tr€cli\€ NA NA

A7 Gd*nE4lo Clifi NdFord Ndsrr\q,ed lrdi\€ noisrr\€Fd Inadi\€ In4tE lrracti\€ NA NA

W @friEaglo Cliff lrdt\€ NoisuqiEd Indi\E rdsu\qFd lrdir€ In*ti\€ lrEli\€ NA NA

Indi\€ Dil{t&iad&t NA NA

lrHi\€ Aclidi\€ NA NA

W GdclnEeglo Clifi Tsdd NdslrlslFd lrEcii\€ lrEt!€ lrHi\€ lrHi\€

S3 Gd(grEagls Clifr lrEl,\B NdSrr€Fd |rEli\€ lrEli\,c lrEt\€ lrHi\€

S4 Gd&nE4le Clifi lrEDti\€ Ncf$n€!,€d lrdl\€ ndturd Indi\€ lrEcti\€

S5 Gd6nEagle Cliff lrEli\€ lrEi\e Inadi\€ rdsu\€!,ed lrlBcli\,€ Inati\6

Gd(bnEele Clifr Dil{idaied lr&i\€ lrdi\€ lrEti\a Indi\€ In*ti\€

945 Gd&nE4le Clifi NdSuqBd lrKi\€ Tffd€d Adi!€ii\€ In*ti\€ Tsd€d

$4 Gd6nE4le Cliff lrEti\€ Indi\€ rDts|'\qFd lrdi\€ Inacli\€ lrEti\€

S5 Gd6n Eagle Clif A.iir€ T{dd lrdil€ Tffded T$d€d T€nd€d

1192 GdgrEagle Clifi NdSu\eFd lrdiE lrdiE T$ded IrEt\€ Inacti\€ NA NA NA

1197 RedtdldHak Clifi lrdi€ NdsrrqFd mtsrqpd ndstr\slFd lrEli€ lrdi\€ NA NA NA

NA

NA

NA

NA

lrHi\€ NA NA

ITEIi\3 NA NA

Arii!€ti\€ NA NA

Irdit€ NA NA

Aclidi\€ NA NA

lrdi\€ NA NA

ACt€i\B NA NA NA

ItHi\6 NA NA NA

NA NA NA NA

Clit NdFo'rd Nctsu\€!€d rEtstf\q,Bd In*li\o NA NA NA NA NA

1&1 Gd(bnEagle Clif Ncrsu\qFd lrHi€ Dil4r(H€d lrdiF NA NA NA NA NA
'1459 GderEagle Clifi lrd\€ NdSLr\qFd lrHi€ NA NA NA NA NA NA

1468 Unknln Clifi NolSu\€lFd Indi\€

1571 CdenEqle Clifi lrHi\€

1572 Gd(hEagle Clifi lrEli\€
'l5/3 Gd8rEagle Clif Acli\€

15S R€dtril€dHak Clilf lrEti\€ Confidential
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o lntroduction
On the nights of 18 and 19 May, and 31 May and 1 June 2004, JBR Environmential
Consultants inc. (JBR) conducted bat and flammulated owl (Ofus flammeolusl
surveys in the Wild Horse Ridge area near the Bear Creek Canyon Mine, Carbon
County, Utah (Figures 1 and 2). These surveys were conducted as required under
an existing Utah Division of Oil, Gas, and Mining permit, due to the potential for
subsidence in the arca as a result of activities at C.W. Mining Companies mine
operation.

Inventory Area
The Inventory Area lies at
7,2A0 9,300 feet
elevation and is
comprised of 4 general
vegetation communities
(Figure 3): (1) a cliff/rock
habitat that is dominated
by mountain mahogany
(Cercocarpus ledifolius),
Juniper (Juniperus spp.),
and barren rocky
outcrops: (2) an open
sagebrush (Artemisia
spp.)/grass community;
(3) a community
characterized by grassy
(Agropyron smithii) slopes on ridge tops; and a (4) coniferous forest codominated by
bristlecone pine (Pinus ansfafa) and Douglas-fir (Pseudotsuga menziesiil. Other
species found in the coniferous forest community include juniper (Juniperus spp.),
common juniper (Juniperus communis), limber pine (Pinus flexilis), mountain' 
mahogany, gooseberry (Rtbes spp.), aspen (Populus tiemuloides\, white fir (Abtbs
concolotl, and includes a small area contraining mature ponderosa pine (Plnus
pondercsa).

As a function of the vast expanses of rock outcrops and associated fissures and
cracks, and plentiful snag habitat, the Inventory Area contains a virtually unlimited
potential for day and night bat roosting sites. No known caves, open mine shafts,
adits, or other man made structures that might provide additional habitat is known to
exist in the Inventory Area. Perhaps the only habitat feature limiting bat presence
within the lnventory Area is the availability of water for drinking and foraging. The
only known standing water in the Inventory Area is a series of seeps/ponds located at
flammulated owlcalling station #1 (Figure 2).

As summarized in Rodriguez (2002), flammulated owls show a preference for mature
pine and mixed conifer habitat types, and are obligate secondary cavrty nesters that
rely on previously excavated cavities in large diseased or dead trees for nest habitat.

Bat and Orl Survey Report Bear Canyon Mine



The Inventory Area provides these types of habitiats, and therefore provides potential
habitrat for the flammulated owl.

Me$odology
JBR used an AI{ABAT ll Bat Detector and an ANABAT CF Storage Zero Crossing
Analysis Interface Module (ZCAIM) manufactured by Titley Electronics, Ltd., Ballina,
NSW, Australia. JBR biologists ran the AI.IABAT at each of the 6 flammulated owl
stations and at occasional strategic points between stations for 5-15 minutes at each
station. Bat surveys were preformed at stations 1, 2, and 5 on 18 and 31 May, and at
stations 1,2,3,4, and 6 on 19 May and 1 June. Surveys were performed between
9:00 and 11:30 pm.

In additbn to the above surveys, the ANABAT was also situated at station #1 from 19
to 30 May. When left unattended the bat detector and ZCAIM were enclosed in a
weatherproof container. The bat detector's ultrasound transducer was positioned at
a 4Sdegree angle to an acrylic reflector plate. This anangement allowed the
transduer to remain dry while recording bat calls unattended. Bat calls were
recorded automatically; the equipment was programmed to tum on at 9:00 pm and to
tum off at 6:00 am.

The ANABAT system records bat echolocation calls and stores them as digitalformat
computer files. The file names specify the date and time the files were recorded.
The'recorded files were anallaed on a desktop computer using Analook softryare
version 4.99. The call identification process consists of visually comparing time-
frequency displays of recorded call sequences against reference files (provided with
the ANABAT system), which were recorded from known species that were hand
released under controlled
conditions. The analysis is
somewhat subiective because it
depends on making a visual
comparison. The training and
experience of the biologist doing
the analysis is also important. At
present there is no objective,
standardized procedure that can
be used to analyze and identity
the recorded calls. For this
reason, JBR will provide upon
request the recorded files so that
they may be archived for future
reference or analyzed by other
biologists experienoed with the
ANABAT hardware and softnare.

The ability of the ANABAT system to detect bat calls depends on factors such as the
bat species, the call frequency, air temperature, relative humklity, distance from the
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bat, and orientation of the detecto/s transducer. Bat activig at a given location is
known to be highly variable, both from one night to the next and at different times
during the night. Because JBR recorded bat calls on 15 evenings in different
locations on the Inventory Area, the recordings should be a good representation of
bat activity at the site.

The main purpose of the bat investigation was to detect the presence of Townsend's
big-eared bats (Corynorhinus townsendii) and spotted bats (Euderma maculatum);
therefore, JBR's analysis of the bat call files focused on these two species. Spotted
bat cafls are easily recognized because they are generally between 7 and 12 kHz,
much lower than most other species (and within the range of human hearing).
Townsend's bat calls are not quite as distinctive but they have one charac{er trh
allows them to be identified with some confidence. Although bat calls normally
consist of a fundamental frequency and one or more harmonics, the ANABAT
system records only the most dominant frequency component. ln Townsend's bat
calls, the dominant frequency often switches between the fundamental and second

harmonic, a character
not usually observed in
other species'calls.

Vocalization surveys
for flammulated owls
were conducted to
USFS protocol by
playing a CD recording
of a male flammulated
owl's territorial call over
a megaphone. The call
was played for two 30-
second bouts, each
separated by a 2-
minute pause, during
which time biologists
looked and listened for

responses. The process was repeated throughout the course of the field visit at all 6
calling stations in the Inventory Area. Surveys were conducted for flammulated owls
at stations 1,2, and 5 on 18 and 31 May, and at stations 1,2, 3,4, and 6 on 1g May
and 1 June (Figure 2). Allsurveys were conducted after sunset between the hours of
9:00 and 11:30 pm.

While a detailed survey was not required for bristlecone pine, JBR biologists
documented the general occunence of this species while on site conducting other
required surveys.
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Results
During the 15 days of recording bat calls, T7Sbatcallfiles were produced. Of these,
356 files contained only noise or had too few calls to be useful for identification.
These files were excluded from analysis. Each of the 422 remaining call files were
examined for the presence of spotted bat calls, and then another pass through all the
files was made to look for Townsend's big eared calls. No calls of either species
were detected. JBR did not attempt to identify all bat calls that were recorded,
because that was not the purpose of this investigation. However, it appears that
most of the recorded bat calls were Myotis species (See Table 1).

Tabb 1, ANABAT resuhs and their status in Utah
Species

Eptesicus fuscus (Big Brown Bat)

Lasionycteis noctivag an s (Silver-haired Bat)

Myotis ciliolabrum (Small-footed Myotis)

Myotis volans (LongJegged Myotis)

Myotis thysandes (Fringed Myotis)

Abundance
ln Utahr
Abundant

Common

Uncommon

Abundant

Uncommon Species of Goncem

Glassification
ln Lj'tah2

bats of Utah. a literature review. Utah Division of WHlife Resources
Publicalion Number 0G14.
2. Utah Division of \Mldlife Resources Sensitive Species List. 18 December2003.

No flammulated owls were observed or heard by JBR Biologists during the course of
the freld visits. A great horned owl (Bubo virginianus) was heard on 1 June from the
biologist's campsite located near station 2. Incidentally, a pair of golden eagles
(Aquila chrysaetos) were also observed on 18 May souring above the Inventory
Area.

Conceming bristlecone
pine, it and Douglas-fir are
co-dominant species
within the upper elevations
of the conifer forest
vegetation community
(Figure 3). This species is
relatively abundant and
occurs at varying sizes
and age classes, and the
local population generally
appears healthy.
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Summary
The Wild Horse Ridge area provides habilat for and is used by numerous bat
species. A minimum of 5 difierent bat species were identified within the Inventory
Area. All 5 bat species are previously known to occur within Utah and none of the
species are protected under the Endangered Species Act. Because of their limited
distdbution and/or declining populations in the stab, one species (ftinged myotb) of
bat detected is considered a species of special @ncem by the tJtah Division of
Wldlife Resources. The lnventory Area also provides potential habitat for
flammulated owls, although none were detected. Conceming bristlecone pine, this
species is a codominant species within tre upper elevations of the conifer forest
vegetation community.

Refierencee
Rodriquez, R. Contributors: P. Summers, J. Schoppe, L. Young, and J. Stenten.

2002. Life history and analysis of endangered, threatened, candidate,
sensitive, and management indicator species of Dixie National Forest.
Version 2. Dixie National Forest, US Forest Service.
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Fiqure 1. lnventorv area.
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Fiqure 2. Flammulated owl callino stations.

Base: Hiawatha, Utah - 1:24,000 (USGS)
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T165 R07W Sections 24 and25
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Fiqure 3. General veqetation communities.

Base. Hiawatha Aerial Photograph
T165 R08W Sections 19 and 30
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APPENDIX 3T{

RAPTORPREYBASE STUDY



During the 2001 Wild Horse Ridge permit expansion C. W. Mining impacted wildlife by

disturbing less then one acre of big game grazing range. The construction may have also cause the loss

of one unconfirmed red tail hawk nest. In order to mitigate these loss C. W. Mining agreed to do a prey

base study. Although the study was not a conventional mitigation it was decided upon because

regulating agency felt that taditional mitigation options were ineffective and was considering including

vegetation enhancement for raptor prey as a mitigation. In order to make this type of mitigation

effective the regulating agency needed to determine what prey the raptors were eating. This study was

the first step in gathering that information. This study was completed in the fall of 2005

The Division of Wildlife Resources selected 10 nests in or near mine sites located throughout

Carbon and Emery county. The nest were selected based on their location, elevation, and accessibility.

After the raptors had migrated rock climbers where then used to rappel into the nest and gather any

material found. During recover of the material the integrity of the nests were preserved so material was

only gathered from the top of the nests and no part ofthe nest was dismantled to access lower layers

from previous years. The remains recovered reptesented prey from the spring of2005.

The material collected was then sent to the lntegra.tive Biology Department at Brigham Young

University and was analyzed by Professor Clayton White. Only basic analysis was performed since it

was determined that the limited data gathered ftom DNA analysis did not justifr tle cost.

The table below shows the results of Dr. Whites analysis of the identifiable remains.

High Elevation Low Elevation Mixed Blevation

Yellow Bellied Marmot (8) Domestic Cat (l) Rock Squinel (2)

Snowshoe Hair (1) Morning dove (l) Feral Pigeon (1)

Clark's Nutcracker (1) Lepus spp. (2)
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