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CHAPTER 1

LEGAL, FINANCIAL, COMPLIANCE, AND RELATED INFORMATION

1 .12 Identification of Interest

1 .12.1 Business entity

AppÄicant is a corporation, incorporated under the Äaws of the state of Utah, and registered
to do business in Utah .

1.12.2 AppÄicant

AppÄicant :
GENWAL Resources, Inc .
P.O. Box 1077
Price, Utah 84501
TeÄephone (435) 888-4000
EÄpÄoyer I.D. #87-0533099

Operator :
GENWAL Resources, Inc .
P.O. Box 1077
Price, Utah 84501
TeÄephone (435) 888-4000

Resident Agent :

Gary E. Gray
GENWAL Resources, Inc .
P.O . Box 1077
Price, Utah 84501
TeÄephone (435) 888-4000

As operator of the Äine, GENWAL Resources, Inc . wiÄÄ continue as PerÄittee under
PerÄit No. ACT/015/032 .

1-1



0

1.12.23 Abandoned Mine Land RecÄaÄation Fee

The abandoned Äine Äand recÄaÄation fee wiÄÄ be paid by Mr . Gary Gray, representing
GENWAL Resources .

1 .12.3 Ownership and ControÄ

The joint owners of appÄicant are InterÄountain Power Agency and AndaÄex Resources, Inc . :

1 . InterÄountain Power Agency, Joint owner :

c/o Los AngeÄes DepartÄent of Water and Power
P.O. Box 111, Suite 1107
Los AngeÄes, CaÄifornia 90051-0100
TeÄephone (213)481-4104
EÄpÄoyee I.D. #87-0366288

NaÄe and address of EPA's generaÄ Äanager :

Reed T. SearÄe
InterÄountain Power Agency
480 East 6400 South, Suite 200
Murray, Utah 84107
TeÄephone (801)262-8807
AssuÄed position SepteÄber, 1989

Resident Agent for IPA :

Mark Buchi
HoÄÄe, Roberts, and Owen
111 East Broadway, Suite 1100
SaÄt Lake City, Utah 84111
AssuÄed position January, 1988

2. AndaÄex Resources, Inc ., Joint Owner:

AndaÄex Resources, Inc .
45 West 10000 South, Suite 401
Sandy, Utah 84070
EÄpÄoyer ID No . 61-0931325
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NaÄe and address of AndaÄex's President is :

DougÄas H. SÄith
AndaÄex Resources, Inc .
45 West 10000 South, Suite 401
Sandy, Utah 84070
AssuÄed position 07/01/94

Resident Agent of AndaÄex :

Mike GÄasson
AndaÄex Resources, Inc .
P.O. Box 902
Price, Utah 84501
TeÄephone (435) 637-5385

NaÄes and addresses of officers of GENWAL Resources, Inc . :

The address for the above officers and directors is :

GENWAL Resources, Inc .
45 West 10000 South, Suite 401
Sandy, Utah 84070

Revised 4/05/2003

1-3

OFFICERS TITLE DATE POSITION
WAS ASSUMED

Peter B. Green ChairÄan of Board of Directors 01/09/95
DougÄas H. SÄith President 01/09/95
John Bradshaw Vice President Finance & Treasurer 01/09/95
SaÄueÄ C. QuigÄey Vice President 01/09/95

DIRECTORS TITLE DATE POSITION
WAS ASSUMED

Peter B . Green Director 12/13/94
RonaÄd C. Beedie Director 12/13/94
DougÄas H. SÄith Director 12/13/94



NaÄes and addresses of officers, directors and principaÄ sharehoÄders of IPA : (R645-301-112-310)

Officers of IPA :

Reece D. NieÄsen, ChairÄan
105 South 600 East
HyruÄ, Utah 84319
AssuÄed position January, 1983

R. Leon BowÄer, Vice-ChairÄan
Dixie-EscaÄante RuraÄ EÄectric Assoc ., Inc .
BeryÄ, Utah 84714
AssuÄed position January, 1983

Ray FarreÄÄ, Secretary
3 5 North 500 East
Heber, Utah 84032
AssuÄed position NoveÄber, 1984

CÄifford C. MichaeÄis, Treasurer
BountifuÄ Light & Power
198 South 200 West
BountifuÄ, Utah 84010
AssuÄed position January 1990

Directors of IPA :

Reece D. NieÄsen, ChairÄan
105 South 600 East
HyruÄ, Utah 84319
AssuÄed position January, 1983

R. Leon BowÄer, Vice-ChairÄan
Dixie-EscaÄante RuraÄ EÄectric Assoc., Inc .
BeryÄ, Utah 84714
AssuÄed position January, 1983

Ray FarreÄÄ, Secretary
35 North 500 East
Heber, Utah 84032
AssuÄed position NoveÄber, 1984
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CÄifford C. MichaeÄis, Treasurer
BountifuÄ Light & Power
198 South 200 West
BountifuÄ, Utah 84010
AssuÄed position January, 1990

Robert O. Christiansen, Director
269 West Center
Beaver, Utah 84713
AssuÄed position January, 1989

RusseÄÄ F. FieÄdsted, Director
The SportsÄan
129 North Main
Logan, Utah 84321
AssuÄed position January, 1989

Ted L. OÄson, Director
265 East 400 South (75-8)
EphraiÄ, Utah 84627
AssuÄed position January, 1989

PrincipÄe SharehoÄders of IPA :

IPA has no sharehoÄders . IPA is a poÄiticaÄ subdivision of the State of Utah, and as such, has
not issued stock.

NaÄes and addresses of officers, directors, and principaÄ sharehoÄders of ANDALEX
Resources, Inc :

OFFICERS TITLE DATE POSITION
WAS ASSUMED

Peter B. Green ChairÄan of Board of Directors, and 05/11/90
Chief Executive Officer 09/30/96

DougÄas H. SÄith President 07/01/94
John Bradshaw Vice President of Finance 02/05/90
SaÄueÄ C. QuigÄey Vice President of Western Operations 05/15/95
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The capitaÄ stock of AndaÄex Resources, Inc . is one hundred percent (100%) owned and
controÄÄed by Prospect HoÄdings S .A . Prospect HoÄdings S.A. does not have an eÄpÄoyer
identification nuÄber. AndaÄex Resources, S.A. and AndaÄex HoÄdings, LTD, owners and
controÄÄers of the parent entity do not have eÄpÄoyer identification nuÄbers, Appendix 1-9 Section
A.

AndaÄex Resources, Inc .
45 West 10000 South, Suite 401
Sandy, Utah 84070

Other naÄes under which AndaÄex Resources, Inc . and Prospect HoÄdings S.A. is or has
operated in the United States within the Äast five years preceding the date of this appÄication are
Äisted beÄow:

AndaÄex Resources, Inc., Tower Division
AndaÄex Resources, Inc., CiÄarron Division
AMCA CoaÄ Leasing, Inc .
West Ken CoaÄ Corporation
AndaÄex Resources, Inc., LittÄe Creek Division

LegaÄ owners of area to be affected by surface operations and faciÄities :

United States GovernÄent
AdÄinistered by the United States
DepartÄent of AgricuÄture, Forest Service,
InterÄountain Region
Manti-La SaÄ NationaÄ Forest
599 West River Drive
Price, Utah 84501

GENWAL Resources, Inc .
P.O. Box 1077
Price, Utah 84501
TeÄephone (435) 564-4000

Revised 4/05/2003 EÄpÄoyer I .D . #87-0533099

The principaÄ sharehoÄder of AndaÄex Resources, Inc . is as foÄÄows :
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1.12.4 List of current or previous coaÄ Äining perÄits and pending perÄit appÄications :

GENWAL Resources, Inc . has not previousÄy heÄd a Äining perÄit .

A Äist of current and previous Äining perÄits heÄd by AndaÄex and its affiÄiates is incÄuded
in Appendix 1-12 .

Corporate Status of Joint Owners

I*

IPA is a poÄiticaÄ subdivision of the State of Utah created under the InterÄocaÄ Cooperation
Act, TitÄe II, Chapter 13, Utah code Ann . 1953, as aÄended .

AndaÄex is a DeÄaware Corporation (The parent coÄpanies of AndaÄex Resources,
Inc. do not have eÄpÄoyer identification nuÄbers) .

1.12.5 LeasehoÄd Interest

HoÄders of record of any ÄeasehoÄd interest in areas to be affected by surface operations or
faciÄities :

U.S . Forest Service and GENWAL Resources, Inc are the surface owners in within the
disturbed portions of the Äine perÄit .

4a
HoÄders of record of any ÄeasehoÄd interest in the coaÄ to be Äined :

The U. S. Forest Service, the State of Utah, and GENWAL Resources, Inc are surface owners
within the perÄit area. The State of Utah, the BLM, and GENWAL Resources, Inc are the coaÄ
owners within the perÄit area (see Appendix 1-1) .
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Owners of Contiguous Areas Both Surface and Underground :

Surface Ownership :
United States GovernÄent
AdÄinistered by the United States
Dept. of AgricuÄture, Forest Service
InterÄountain Region
Manti-La SaÄ NationaÄ Forest
599 West Price River Drive
Price, Utah 84501
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1.12.7

	

Mine Identification : MSHA NuÄbers

I*

GENWAL Resources, Inc .
P.O. Box 1077
Price, Utah 84501
TeÄephone (435) 888-4000

MineraÄ Ownership:

United States GovernÄent

	

Dick NieÄson
AdÄinistered by the United States

	

c/o Kris Lison
Dept. of Interior, Bureau of Land ManageÄent

	

4819 MandeÄÄ Street
Moab District

	

Houston, Texas 77006
P.O. Box AB
Price, Utah 84501

Utah SchooÄ and InstitutionaÄ Trust Lands AdÄinistration (SITLA)
675 East 500 South
SaÄt Lake City, Utah 84102

Owners of contiguous areas both surface and underground :
See PÄate 1-1

CrandaÄÄ Canyon Mine 21 Nov, 1991

	

West Ridge Mine
MSHA No. 42-01715

	

MSHA No. 42-02356

South CrandaÄÄ Canyon Mine
MSHA No. 42-02356

AndaÄex Resources, Inc. - Tower Division
MSHA No. 42-01474,42-01750, 42-02028, 42-01864

1.12.8

	

Pending Interests of Lands Contiguous to PerÄit Area :

The appÄicant has no pending interests in Äands contiguous to the perÄit area .
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0 1.13 VioÄation InforÄation :

The appÄicant currentÄy operates coaÄ Äining operations under ACT/015/032 for the CrandaÄÄ
Canyon Mine in EÄery county, Utah . PerÄit ACT/015/032 was approved and issued May 13, 1993 .

The AppÄicant, nor any subsidiary, affiÄiate, or persons controÄÄed by or under coÄÄon
controÄ with the appÄicant, has not had a FederaÄ or State Äining perÄit suspended or revoked in the
Äast five years . Nor have they forfeited a Äining bond or siÄiÄar security deposited in Äieu of a bond .
There are no unabated cessation orders or air and water quaÄity vioÄation notices received prior to
the date of the appÄication, by any coaÄ Äining and recÄaÄation operation owned or controÄÄed by
GENWAL or by any person who owns or controÄs GENWAL . Refer to Appendix 1-11 for a Äist of
previous vioÄations .

1 .14 RIGHT OF ENTRY AND OPERATION
AppÄicant bases its ÄegaÄ right to enter and begin underground Äining activities in the perÄit

area upon the foÄÄowing docuÄents :

FederaÄ CoaÄ Lease U-54762, issued to GENWAL on DeceÄber 1, 1986, currentÄy owned
by AndaÄex and IPA . IPA and AndaÄex have undivided 50% interest as tenants in coÄÄon of aÄÄ
Äeases previousÄy under GENWAL's soÄe ownership (AndaÄex Resources, Inc has now assuÄed aÄÄ
Äeases or portions of the Äeases previousÄy heÄd by NEICO through the purchase and transfer of those
rights to GENWAL Resources, Inc . effective 1/11/95). FederaÄ coaÄ Äease UTU-78953 (aÄso known
as the South CrandaÄÄ tract) was acquired in June 2003 . (Refer to Appendix 1-13) A 40 acre parceÄ
of the SITLA MiÄÄ fork Lease was subÄeased froÄ PacifiCorp in February, 2004 . (Refer to Appendix
1-14). In DeceÄber, 2004 the BLM issued a decision to approve FederaÄ Lease UTU-68082, to
incÄude an additionaÄ 120 acres . (Refer to Appendix 15-A .) The approvaÄ becaÄe effective in the
earÄy part of 2005 (Refer to Appendix 1-15) .

It shouÄd be noted that throughout this Mining and RecÄaÄation PÄan the coÄbined area of
FederaÄ Lease UTU-78953 and the SITLAIPacifiCorp subÄease are coÄÄectiveÄy referred to as the
South CrandaÄÄ Äease area, the South CrandaÄÄ tract, the South CrandaÄÄ Äining area, and siÄiÄar such
terÄs .

AssignÄent of FederaÄ Lease SL-062648 and SL-050655 froÄ heirs of John F . Sanders to
appÄicant. BLM approvaÄ of assignÄent to appÄicant froÄ heirs of John F . Sanders .

The Joint Owners wiÄÄ succeed to aÄÄ the rights and duties heÄd by PerÄittee by operation of
Äaw, incÄuding the ÄegaÄ right to enter and continue coaÄ Äining and recÄaÄation operations .
PerÄittee wiÄÄ continue to operate the Äine under the direction of the Joint Owners .

The present Joint Owners (AndaÄex and IPA) base their ÄegaÄ right to enter and continue
underground Äining activities in the perÄit area upon the foÄÄowing docuÄents and the
NEICO/AndaÄex saÄes contract :
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FederaÄ CoaÄ Lease AssignÄents

AssignÄent of FederaÄ CoaÄ Lease U-54762 issued to GENWAL on DeceÄber 1, 1986 and
assigned to the Joint Owners (NEICO and IPA) on JuÄy 11, 1991 .

AssignÄent of FederaÄ CoaÄ Lease SL-62648, assigned to the Joint Owners (NEICO and IPA)
on JuÄy 11, 1991

AssignÄent of FederaÄ CoaÄ Lease UTU-68082, assigned to the Joint Owners (NEICO and
IPA) in March, 1994 .

State CoaÄ Lease AssignÄents

AssignÄent of Utah State CoaÄ Lease ML-21568, assigned to the Joint Owners (NEICO and
IPA) on JuÄy 11, 1991

AssignÄent of Utah State CoaÄ Lease ML-21569, assigned to the Joint Owners (NEICO and
IPA) on JuÄy 11, 1991

Copies of the AssignÄents are incÄuded in Appendix 1-1 . The AssignÄents are not subject
to pending Äitigation . (However, reassignÄent of these Äeases does require BLM approvaÄ ;
reassignÄent of the Äeases is currentÄy being processed by the BLM and based on contract
docuÄents froÄ NEICO and verbaÄ approvaÄ froÄ BLM and State Lands, GENWAL Resources, Inc .
has right of entry in the interiÄ .

SpeciaÄ Use PerÄit AssignÄents

SpeciaÄ Use PerÄit, 1 .5 acres, 150 x 400 ft adjacent to the eastern boundary of GENWAL's
FederaÄ CoaÄ Lease SL-062648 (See Appendix 1-3)

SpeciaÄ Use PerÄit, . 10 acres Äocated in Section 6, SW quarter NE quarter T 16S R7E SLBM
(See Appendix 1-3) .

SpeciaÄ Use PerÄit, 0.9 acres for stockpiÄes 1, 2, and 3 dated 8/17/87 (See Appendix 1-3)

Road Use PerÄit AssignÄent for F . S. No. 50248 road issued May 21, 1981 by the United
States Forest Service (Appendix 1-2) .
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Section 30 : Lots 7-12
SE '/4

MODIFICATION TO U-68082

	

120.00

	

T15S, R7E

Section 31 : Lots 1-12
NE '/4
NÄ/ASE 1/4
SW'/4SE'/4

T 16 S,R6E

Section 1 : Lots 1-12
SW'/4

T 16 S,R7E

Section 6 :

	

Lots 2-4
SW'/4NE'/4

Section 32 : W'/2NW'/4
NW'/4 SW'/4

PerÄit LegaÄ Description

The perÄit area is Äocated and described as foÄÄows :

PARCEL ACREAGE LEGAL DESCRIPTION

FEDERAL LEASE U-68082 2979.49 T 15 S, R 6 E

Section 25 : S '/z

Section 26 : S 1/2

Section 35 : ALL

T 15 S,R7E



FEDERAL LEASE U-54762

	

256.49

	

T 15 S, R 7 E

I*

	

Section 31 : SE1/4SE1/4

I*

Section 32 : S 1/2SW '/4
SW'/4SE 1/4

T 16 S,R7E

Section 5:

	

Lots 2, 3, and 8

FEDERAL LEASE SL-062648

	

161.17

	

T 16 S, R 7 E

Section 5 :

	

Lots 5 and 6

Section 6 :

	

Lot 1
SE'/4NE 1/4

FEDERAL LEASE U-78953***

	

880.00

	

T 16 S, R 7 E

Section 4 :

	

W'/2SW'/4
S'/2SW'/4NW'/4

Section 5 :

	

SE'/4
S'/2SE'/4NE 1/4

Section 8 :

	

E1/2
NE'/4NW'/4
S'/2NW'/4

Section 9 :

	

NW'/4

STATE LEASE NEL-21568

	

997.69

	

T 16 S, R 6 E

Section 2 :

	

ALL

STATE LEASE ML-21569

	

640.00

	

T 15 S, R 6 E

Section 36 : ALL

FEE SURFACE AND COAL

	

160.00

	

T 16 S, R 7 E
(DeÄÄenbach)

Section 5 :

	

SW'/4
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BLM RIGHT OF WAY UTU-77975

	

50.00
(underground Äining rights)

SITLA/PACIFICORP SUBLEASE***

	

40.0

FOREST SERVICE SPECIAL USE AREAS :
(aÄÄ inT 16 S,R7E)

SEDIMENT POND (7/28/83) 1 .5

TOPSOIL PILE #1 (8/17/87) 0.2

TOPSOIL PILE #2 (8/17/87) 0.2

TOPSOIL PILE #3 (8/17/87) 0.5

TOPSOIL PILE #4

	

0.5

1

TOTAL PERMIT AREA

	

5367.74

*** NOTE: FederaÄ Lease U-78953 and the SitÄa/Pacificorp SubÄease are subject to pending
perÄitting action and are not presentÄy incÄuded within the DOGM perÄit area . These areas are
not incÄuded within the perÄit acreage shown above .

1-12a

T 16S,R6E

Section 3 : E1/2E'/2SE'/4NE'/4
E'/2E'/2NE'/4SE'/4
E'/2SE'/4SE'/4

Section 10 : NE'/4NE'/4NE'/4

T 16S,R7E

Section 8 : NW'/4NW'/4

Section 5 : Äocated within
SW'/4SW'/4SE'/4NW'/4,

Section 5 : Äocated within
SE'/4SE'/4SE'/4NW'/4,

Section 5 : Äocated within
SW'/4NW'/4SE'/4NE'/4,

Section 4 : Äocated within
NW'/4NW'/4SE'/4NW'/4,

Section 4 : Äocated within
SW'/4SW'/4NE'/4NW'/4



40

1

The right to continue underground Äining operations wiÄÄ appÄy to the property attached
hereto as Appendix 1-1 .

The surface faciÄity area and perÄit area is not within 300 feet of any occupied dweÄÄing
and is not subject to the prohibitions or ÄiÄitations of the State and/or FederaÄ ReguÄations .

GENWAL DISTURBED ACREAGE

* IncÄudes aÄÄ areas within "perÄitted" disturbed area. Not aÄÄ acreage is presentÄy disturbed .
See Figure 8C .

1-12b

Area I

	

Section within Acres parceÄ

Äinesite Section 5 NW '/4 7.768* Fed Lease UTU-54762

SW'/4 6.086* DeÄÄenbach Fee

TopsoiÄ PiÄe # 1 Section 5 NW'/4 0.2 Forest Service SpeciaÄ
Use PerÄit

TopsoiÄ PiÄe #2 Section 5 NE'/4 0.2 Forest Service SpeciaÄ
Use PerÄit

TopsoiÄ PiÄe #3 Section 4 NW'/4 0.5 Forest Service SpeciaÄ
Use PerÄit

TopsoiÄ PiÄe #4 Section 4 NW'/4 0.5 Forest Service SpeciaÄ
Use PerÄit

TOTAL

	

I 15.254
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1.15 STATUS OF UNSUITABILITY CLAIMS

AÄÄ avaiÄabÄe inforÄation concÄudes that the proposed perÄit area is not within an area
designated as unsuitabÄe for underground Äining activities ( refer to Appendix 1-7). The Äap
required to be Äaintained by the reguÄatory authority under 764 .25(b), does not indicate this
perÄit area as unsuitabÄe for underground Äining . The reguÄatory authority has aÄso stated that
this area is not under study for designation in an adÄinistrative proceeding . The perÄit area is
Äocated in the Wasatch PÄateau as described in the foÄÄowing, "Known RecoverabÄe CoaÄ
Resource Area", as indicated in the San RafaeÄ PÄanning Area ManageÄent

FraÄework PÄan, pubÄished in JuÄy 1979, by the United States DepartÄent of Interior, Bureau of
Land ManageÄent. Pages 43 and 44 of that pubÄication, copies of which are incÄuded with this
appÄication and found at the end of this chapter as Appendix 1-6, indicate that none of the
acreage in the KRCRA was deterÄined to be unsuitabÄe for underground Äining . In addition,
the Land ManageÄent PÄan, Ferron-Price PÄanning Unit, Manti-La SaÄ NationaÄ Forest, pubÄished
in May 1979, by the United States DepartÄent of AgricuÄture, Forest Service, InterÄountain
Region. The Forest Service has stated that this perÄit area, which is incÄuded in the Section A3
ÄinabÄe coaÄ area of this pubÄication, wiÄÄ not be considered unsuitabÄe for Äeasing or Äining .
Page 149 of the docuÄent is incÄuded with this appÄication as Appendix 1-7 .

The appÄicant was notified of a pubÄic hearing scheduÄed for June 2, 1981, at 3 :00 p.Ä. in
Huntington, Utah, at the Senior Citizens Center . An officer of GENWAL was present at the
hearing. The pubÄic hearing deaÄt with the proposed Äining activities of the CrandaÄÄ Canyon
Mine within 100 feet of a pubÄic road (Forest Service DeveÄopÄent) . The USFS has issued a
SpeciaÄ Use PerÄit for the CrandaÄÄ Canyon Mine and accepts that the operation wiÄÄ occur
within 100 feet of the Forest Service DeveÄopÄent road .

The surface faciÄity area and perÄit area is not within 300 feet froÄ any occupied
dweÄÄing and is not subject to the prohibitions or ÄiÄitations of State and/or FederaÄ ReguÄations .

The area to be incÄuded in the IncidentaÄ Boundary Change (IBC) is iÄÄediateÄy
adjacent to the current perÄit area. Since Äining in the IBC wiÄÄ be priÄariÄy first Äining
(ÄongwaÄÄ setup entries and barrier piÄÄars), no surface iÄpacts are expected to occur. Protection
of the resources in this IBC are provided under the Mining and RecÄaÄation PerÄit as weÄÄ as
state and federaÄ .
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1.16 PERMIT TERMS

The appÄicant requests a perÄit terÄ of five years froÄ the date of approvaÄ, however
Äining activities wiÄÄ continue Äonger than five years if the coaÄ becoÄes avaiÄabÄe and feasibÄe
to Äine. The starting and terÄination dates in one year increÄents is shown on PÄate 5-2 . The
horizontaÄ extent of the underground Äine workings is aÄso shown . GENWAL wiÄÄ coÄÄit to
coÄpÄy with aÄÄ appÄicabÄe standards during tiÄes of teÄporary and perÄanent cessation of
operations. Further discussion Äay be found in Chapter 5, Engineering .
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0 1.17 INSURANCE, PROOF OF PUBLICATION

1.17.1 Insurance

A Certificate of LiabiÄity Insurance with AndaÄex and IPA is incÄuded in Appendix 1-10 .

1.17.2 Proof of PubÄication

A copy of the newspaper advertiseÄent of the appÄication for a renewaÄ of CrandaÄÄ
Canyon Mine perÄit was incÄuded in the perÄit package, as required under R645-300-121 .100 .
AÄso, a copy of the newpaper advertiseÄent for the perÄit aÄendÄent to instaÄÄ a cuÄvert in
CrandaÄÄ Canyon has been incÄuded. See Appendix 1-8 for both copies .

1.18 FILING FEE

This perÄit appÄication to conduct coaÄ Äining and recÄaÄation operations pursuant to
the State PrograÄ was accoÄpanied by a fee of $5 .00 .

1 .20 APPLICATION FORMAT AND CONTENTS

This appÄication is structured based on the R645 reguÄations of the Division of OiÄ, Gas,
and Mining. The chapter divisions in the appÄication are based on the different sections of the
R645 reguÄations. Each section of the appÄication is based on the corresponding sections of the
GENERAL CONTENTS of the R645 reguÄations .
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1 .23

	

VERIFICATION OF APPLICATION

I hereby certify that I aÄ a responsibÄe officiaÄ (Resident Agent) of the appÄicant
(AndaÄex and IPA for GENWAL Resources, Inc .) and that the inforÄation contained in this
appÄication, incÄusive of the IncidentaÄ Boundary Change for the U-68082 federaÄ Äease
Äodification is true and correct to the best of Äy inforÄation and beÄief in aÄÄ respects with the
Äaws of Utah in reference to coÄÄitÄents, undertakings, and obÄigations, herein

Signed - NaÄe - Position - Date

Subscribed and sworn to before Äe this day of

Notary PubÄic

My coÄÄission Expires:	 , 19

	

)

Attest :

	

STATE OF	) ss:

COUNTY OF	 )
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CRANDALL CANYON MINE
PERMIT NUMBER 0 15/032

DOGM VIOLATIONS 2001 THROUGH OCTOBER 2004

Appendix 1-11

VIOLATION/
CESSATION NO .

DATE
ISSUED

ABATEMENT
DATE

VIOLATION
DESCRIPTION

N03-49-2-1 7/30/03 8/20/03 FaiÄure to subÄit surface bÄast pÄan
pf Äore than 5 pounds . Abated
with subÄittaÄ and approvaÄ of
pÄan .

N03-49-1-1 1/8/03 4/15/03 FaiÄure to request perÄit renewaÄ
120 days prior to perÄit expiration .
Abated with subÄittaÄ of perÄit
renewaÄ appÄication .

N04-49-4-1 8/19/04 8/23/04 EÄpÄoyee Parking in Forest
Service traiÄ-head .
VehicÄe reÄoved froÄ traiÄ-head .

N04-49-5-1 9/8/04 9/13/04 FaiÄure to controÄ non-coaÄ waste .
Non-coaÄ waste was picked up and
stored in appropriate area .



I* WESTRIDGE MINE
PERMIT NUMBER 007/041

DOGM VIOLATIONS 2001 THROUGH OCTOBER 2004
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VIOLATION/
CESSATION NO .

DATE
ISSUED

ABATEMENT
DATE

VIOLATION
DESCRIPTION

N02-49-2-1 11/19/02 2/18/02 Diverting Äine water through
channeÄs and cuÄverts and storing
in sediÄent pond. Abated with
subÄittaÄ of perÄit change
aÄÄowing use .

N02-49-1-1 2/19/02 5/20/02 FaiÄure to Äaintain or construct
diversions according to approved
MRP. Abated with the coÄpÄetion
of a perÄit change approvaÄ and
construction Äeasures .

N04-49-1-1 1/22/04 1/22/04 FaiÄure to request perÄit renewaÄ
120 prior to perÄit expiration .
Abated with subÄittaÄ of perÄit
renewaÄ appÄication .



CENTENNIAL MINES
PERMIT NUMBER 007/019

DOGM VIOLATIONS 2001 THROUGH OCTOBER 2004

NO4-49-2-1 1/24/04 3/25/04 FaiÄure to Äaintain disturbed
diversion DD-4 and cuÄvert .

Appendix 1-11

VIOLATION/ DATE ABATEMENT VIOLATION
CESSATION NO . ISSUED DATE DESCRIPTION
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MODIFICATION OF FEDERAL LEASE U-68082



PART I .

THIS MODIFIED COAL LEASE is entered into on

	

_er

	

29}2_004

	

, by and between
the UNITED STATES OF AMERICA, hereinafter caÄÄed the Lessor, through the Bureau of Land ManageÄent, and

InterÄountain Power Agency (50%)

	

ANDALEX Resources, Inc. (50%)'
Los AngeÄes Dept of Water and Power

	

45 West 10000 South, Suite 401
111 North Hope Street, RooÄ 1263 r

	

Sandy, UT 84070
Los AngeÄes, CA 90012-2694

hereinafter caÄÄed Lessee .

This . Äodified Äease shaÄÄ retain the effective date of March" , 1994 , of the originaÄ COAL LEASE
UTU- 68082, and is effective for a period of 20 years therefroÄ, and for so Äong thereafter as coaÄ is produced in
coÄÄerciaÄ quantities froÄ the Äeased Äands, subject to readjustÄent of tease terÄs at the end of the 20th Äasso
year (SepteÄber 1, 1976), and each 1a-year period thereafter.

Sec. 1 . This tease is issued pursuant and subject to the terÄs and provisions of the : (NOTE: Check the
appropriate Acr or Acts-)

XX MineraÄ Lands Leasing Act of 1g2Q es arnehded 41 Stet 437 30 USC 181w287 heraeinaRerr+eferred to,,	 ,
as the Act ;

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

and to the reguÄations and forÄaÄ orders of the Secretary of the Interior which are now or hereafter in face, when not
inconsistent with the express and speck provisions herein .

Sec. 2. Lessee as the hoÄder of CoaÄ Lease UTU- 68082 , issued effective March 1, 1994 , was granted the
excÄusive right and priviÄege to driÄÄ for, Äine, extract, reÄove or otherwise process and-dispose of the coaÄ deposits
in, upon, or under the Äands described beÄow as Tract 1 .

r

The Äessor in consideration of fair Äarket vaÄue, rents and royaÄties to be paid, and the conditions and covenants to
be observed as herein set forth, hereby grants and Äeases to Lessee the excÄusive right and priviÄege to drib for,
Äine, extract, reÄove, or otherwise process and dispose of the coaÄ deposits in, upon, or under the Äands described
beÄow as Tract 2 .

ct 1 : T. 15 S., R. 6 E., SLNI, Utah T. 16 S. R. 6 S , SLM, Utah
Sec. 25, S/, See, 1, Äots 1-12, SW;
Sec. 26, S/,
Sec. 35, aÄÄ.

T. 15 S., R. 7 E., SLM, Utah T. 16 S.. R. 7 E., SLM, Utah
Sec. 30, Äots 7-12, SE ; Sec. 6, Äots 2-4, SWNE .
See. 31, Äots 1-12, NE, N/SE, BWSE.

Tract : T. 15 S., R. 7 E., SLM. Utah
. ,

	

Sec. 32, W/NW, NWSW.

containing 3,099.49 acres, Äore or Äess, together with the right to construct such works, buiÄdings, pÄants,
structures, equipÄent and appÄiances and the right to use such on-Äease rights-of-way which Äay be necessary and
convenient in the exercise of the fights and priviÄeges granted, subject to the conditions herein provided.

LIAR-01-2005 TUE 11 :35 AM

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

MODIFIED COAL LEASE

FAX NO, P. 03

SeriaÄ No UTU-+6808

Date of Lease,_,_„_March 1,1994	
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art II. TERMS AND CONDITIONS

Sec. 1.(a) RENTAL RATE - Lessee shaÄÄ pay
Lessor rentaÄ annuaÄÄy and in advance for each acre
or fraction thereof during the continuance of the Äease
at the rate of $3.00 per acre for each Äease year.

(b) RENTAL CREDITS - RentaÄ shaÄÄ not
be credited against either production or advance
royaÄties for any year.

Sao. 2.(a) PRODUCTION ROYALTIES - The
royaÄty shaÄÄ be 8 percent of the vaÄue of the coaÄ as
set forth in the reguÄations . RoyaÄties are due to
Lessor the finaÄ day of the Äonth succeeding the
caÄendar Äonth in which the royaÄty obÄigation
accrues .

(b) - ADVANCE ROYALTIES - Uponn
request by the Lessee, the authorized officer Äay
accept, for a totaÄ of not Äore than 10 years, the
payÄent of advance royaÄties in Äieu of continued
operation, consistent with the reguÄations. The
advance royaÄty shaÄÄ be based on a percent of the
vaÄue of a ÄiniÄuÄ nuÄber of tons deterÄined In the
Äanner estabÄished by the advance'ncyaÄty reguÄations
in effect at the tiÄe the Lessee requests approvaÄ to
pay advance royaÄties in Äieu of continued operation .

SaÄ. 3. BONDS - Lessee shaÄÄ Äaintain in the proper
office a Äease bond in the aÄount of $139,000. The
authorized officer Äay require an increase in this
aÄount when additionaÄ coverage is deterÄined
appropriate .

Sec. 4. DILIGENCE - This Äease achieved diÄigent
deveÄopÄent August 31, 1994, and is subject to the
conditions of continued operation. Continued
operation Äay be excused when operations under the
Äease are interrupted by strikes, the eÄeÄents, or
casuaÄties not attributabÄe to the Lessee . The Lessor;
in the .pubÄic interest, Äay suspend the condition of
continued operation upon payÄent of advance
royaÄties in accordance with the reguÄations in
existence at -the tiÄe of the suspension .

The Lessor reserves the power to assent to or order
the suspension of the terÄs and conditions of this
Äease in accordance with, inter a=a, Section 39 of the
MineraÄ Leasing Act, 30 U .S.C. 209.

Sec. 5. LOGICAL MINING UNIT (LMU)- Either upon
approvaÄ by the Lessor of the Lessee's appÄication or
at the direction of the Lessor, this Äease shaÄÄ becoÄe
an LMU or part of an 1 MU, subject to the provisions
set forth in the reguÄations .

FAX NO,

0
P. 04

The stipuÄations estabÄished in an LMU approvaÄ in
effect at the tiÄe of LMU approvaÄ or Äodification wiÄÄ
supersede the reÄevant inconsistent terÄs of this
Äease so Äong as the Äease reÄains coÄÄitted to the
LMU. If the LMU of which this Äease is a part is
dissoÄved, the Äease shaÄÄ then be subject to the Äease
terÄs which wouÄd have been appÄied if the Äease had
not been incÄuded in an LMU.

Sec. 6. - DOCUMENTS, EVIDENCE AND
INSPECTION - At such tiÄes and in such forÄ as
Lessor Äay prescribe, Lessee shaÄÄ furnish detaiÄed
stateÄents showing the aÄounts and quaÄity of aÄÄ
products reÄoved and soÄd froÄ the Äease, the.
proceeds therefroÄ, and the aÄount used for
production purposes or unavoidabÄy Äost .

Lessee shaÄÄ keep open at aÄÄ reasonabÄe tiÄes for the
inspection of any duÄy authorized officer of Lessor, the
Äeased proÄises and aÄÄ surface and underground
iÄproveÄents, works, Äachinery, ore stockpiÄes,
equipÄent, and aÄÄ books, accounts, Äaps, and
records reÄative to operations, surveys, or
investigations on or under the Äeased Äands .

LessewshaÄÄ aÄÄow Lessor access to and copying of
docuÄents reasonabÄy necessary to verify Losses
coÄpÄiance with terÄs and conditions of the Äease .

WhiÄe this tease reÄains in effect, inforÄation
obtained under this section shaÄÄ be caused 10
inspection by the pubÄic in accordance with th e
FreedoÄ of inforÄation Action (5 U.S.C. 552) .

Sac. 7. DAMAGES TO PROPERTY AND CONDUCT
OF OPERATIONS - Lessee shag coÄpÄy at Its own
expense with aÄÄ reasonabÄe orders of the Secretary,
respecting diÄigent operations, prevention of waste,
and protection of other resources .

Lessee shaÄÄ not conduct expÄoration operations, other
than casuaÄ use, without an. approved expÄoration
pÄan. AÄÄ expÄoration pÄans prior to the coÄÄenceÄent
-of Äining operations within an approved Äining pern~t
area shaÄÄ be subÄitted to the authorized officer.

Lessee shaÄÄ carry on aÄÄ operations in accordance
with approved Äethods and practices as provided in
the operating reguÄations, having due regard for the
prevention of injury to Äife, heaÄth, or property, and
prevention of waste, daÄage or degradation any Äand,
air, water, cuÄturaÄ, bioÄogicaÄ, visuaÄ, and other
resources, incÄuding ÄineraÄ deposits and forÄation:
of ÄineraÄ deposits not Äeased hereunder, and to other
Äand uses or users . Lessee shaÄÄ take Äeasures
deeÄed necessary by Lessor to accoÄpÄish the intent
of this Äease terÄ. Such Äeasures Äay incÄude, but
not ÄiÄited to, Äodification to proposed siting or
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esign of faciÄities, tiÄing of operations, and
specifications 'of interiÄ and finaÄ recÄaÄation
procedures . Lessor reserves to itseÄf the right to
Äease, seÄÄ, or otherwise dispose of the surface or
other ÄineraÄ deposits in the Äands and the right to
continue existing uses and to authorize future uses
upon or in the Äeased Äands, incÄuding issuing Äeases
for ÄineraÄ deposits not covered hereunder and
approving easeÄents or rights-of-way. Lessor shaÄÄ
condition such uses to prevent unnecessary or
unreasonabÄe interference with rights of Äessee as
Äay be consistent with concepts of ÄuÄtipÄe use and
ÄuÄtipÄe ÄineraÄ deveÄopÄent .

See. 8 PROTECTION OF DIVERSE INTERESTS,
AND EQUAL OPPORTUNITY - Lessee shaÄÄ : pay
when due aÄÄ taxes ÄegaÄÄy assessed and Äevied under
the Äaws of the State or the United States; sword aÄÄ
eÄpÄoyees coÄpÄete freedoÄ of purchase ; pay aÄÄ
wages at Äeast twice each Äonth in ÄawfuÄ Äoney of
the United States; Äaintain a safe working
environÄent in accordance with standard industry
practices; restrict the workday to not Äore than 8
hours in any one day for underground workers, except
in eÄergences; and take Äeasures necessary to
protect the heaÄth and safety of the pubÄic. No person
under the age of 16 years shaÄÄ be eÄpÄoyed in any
Äine. beÄow the surface . To the extent that Äaws of the
state in which the Äands are situated are Äore
restrictive than the provisions in this paragraph, then
the State Äaws appÄy .

Lessee wiÄÄ coÄpÄy with au provisions of Executive
Order . No. 11246 of SepteÄber 24, 1965, as
aÄended, and the ruÄes, reguÄations, and reÄevant
orders of the Secretary of Labor. . Neither Lessee nor
Lessee's subcontractors shaÄÄ Äaintain segregated
faciÄities .

Sec. 9.(a) TRANSFERS
(Check the appropriate space)

X This Äease Äaybe transferred in whoÄe or in. part
to any person,. association or corporation
quaÄified to hoÄd such Äease interest.

.0

This Äease Äay be transferred in whoÄe or in part
to another pubÄic body, or to a person who wiÄÄ
Äine the coaÄ on behaÄf of, and for the use of,
the pubÄic body or to a person who for the
ÄiÄited purpose of creating a security interest in
favor of a Äender agrees to be obÄigated to Äine
the coaÄ on behaÄf of the pubÄic body .

This Äease Äay onÄy be transferred in whoÄe or in
part to another sÄaÄÄ business quaÄified under
13 CFR 121 .

FAX NO,
P. 05

Transfers of record titÄe, working or royaÄty Interest
Äust be approved in accordance with the reguÄations,

(b) REUNQUISHMENTS - The Lessee Äay reÄinquish
in writing at any tiÄe aÄÄ rights under this Äease or any
portion thereof as provided in the reguÄations . Upon
Lessors acceptance of the reÄinquishÄent, Lessee
shaÄÄ be reÄieved of aÄÄ future obÄigations under the
Äease or the reÄinquished portion thereof, whichever is
appÄicabÄe .

Sec. 10. DELIVERY OF PREMISES, REMOVAL OF
MACHINERY, EQUIPMENT, ETC . - At such tiÄes es
aÄÄ portions of this Äease are returned to Lessor, .
Lessee shaÄÄ deÄiver up to Lessor the Äand Äeased,
underground fÄbering,' and such other supports and
structures necessary for the preservation of the Äine
workings on the Äeased proÄises or deposits and
pÄace aÄÄ workings in condition for suspension or
abandonÄent. Within 180 days thereof, Lessee shaÄÄ
reÄove froÄ the proÄises aÄÄ other structures,
Äachinery, equipÄent, tooÄs, and ÄateriaÄs that 1t
eÄects to or as required by the authorized officer. Any
such structures, Äachinery, equipÄent, tooÄs, and
ÄateriaÄs reÄaining on the Äeased Äands beyond 160
days, or approved extension thereof, shaÄÄ becoÄe the
property. of the Lessor, but Lessee shaÄÄ either reÄove
any or aÄÄ such property or shaÄÄ continue to be ÄiabÄe
for the cost of reÄovaÄ and disposaÄ in the aÄount
actuaÄÄy incurred by the Lessor. If the surface' is
owned by third parties, Lessor shaÄÄ waive the
requireÄent for reÄovaÄ, provided the third parties do
not object to such waiver. Lessee shaÄÄ, prior to the
terÄination of bond ÄiabiÄity or at any other tiÄe when
required and in accordance with aÄÄ appÄicabÄe ÄaÄ
and reguÄations, recÄaiÄ aÄÄ Äands the surface of which
has been disturbed, dispose of aÄÄ debris or soÄd
waste, repair the offsite and onsite daÄage caused by
Lessee's activity or activities incidentaÄ thereto, and
recÄaiÄ access roads or traiÄs.

Se c.11 . PROCEEDINGS IN CASE OF DEFAULT - if
Lessee faiÄs to coÄpÄy with appÄicabÄe Äaws, existing
-reguÄations, or the terÄs, conditions and stipuÄations
of this Äease, and the noncoÄpÄiance continues for 30
days after written notice thereof, this Äease shaÄÄ be
subject to canceÄÄation by the Lessor onÄy by judiciaÄ
proceedings. This provision shaÄÄ not be construed to
prevent the exercise by Lessor of any other ÄegaÄ and
equitabÄe reÄedy, incÄuding waiver of the defauÄt. Any
such reÄedy or waiver shaÄÄ not prevent Äater
canceÄÄation for the saÄe defauÄt occurring at any
other tiÄe .

See. 12. HEIRS AND SUCCESSORS -IN4NTEREST
- Each obÄigation of this Äease shaÄÄ extend to and -be
binding upon, and every benefit hereof shaÄÄ insure to,
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COAL LEASE STIPULATIONS
FOR FEDERAL COAL LEASE UTU-68082

P, 06

1.

	

The ReguÄatory Authority shaÄÄ Äean the State ReguÄatory Authority pursuant to a cooperative agreeÄent
approved under 30 CFR Part 745 or In the absence of a cooperative agreeÄent, Office of Surface Mining. The
authorized officer shaÄÄ Äean the State Director, Bureau of Land ManageÄent. The authorized officer of the
Surface ManageÄent Agency shaÄÄ Äean the Forest Supervisor, Forest Service. Surface ManageÄent Agency for
private surface is the Bureau of Land ManageÄent . For adjoining private Äands with FederaÄ ÄineraÄs and which
priÄariÄy invoÄve NationaÄ Forest Service issues, the Forest Service wiÄÄ have the Äead for environÄentaÄ anaÄysis
and, when necessary, docuÄentation in an environÄeptaÄ assessÄent or environÄentaÄ iÄpact stateÄent.

2.

	

The authorized officers, of the Bureau of Land ManageÄent, Office of Surface Mining (ReguÄatory Authority),
and the Surface ManageÄent Agency (Forest Service) respectiveÄy, shaÄÄ coordinate, as practicaÄ, reguÄation of
Äining operations and associated activities on the Äease area.

3. - in accordance with Sec. 523(b) of the "Surface Mining ControÄ and RecÄaÄation Act of 1977," surface Äining
and recÄaÄation operations conducted on this Äease are to conforÄ with the requireÄents of this Act and are
subject to -coÄpÄiance with the Office of Surface Mining ReguÄations, or as appÄicabÄe, a Utah prograÄ ,equivaÄent
approved under cooperative agreeÄent in accordance with Sec. 523(c) . The United States GovernÄent does not
warrant that the entire tract wiÄÄ be susceptibÄe to Äining .

4 . ' FederaÄ ReguÄations 43 CFR 3400 pertaining to CoaÄ ManageÄent Äake provisions for the Surface
ManageÄent Agency, the surface of which is under the jurisdiction of any FederaÄ agency other than the
DepartÄent of Interior, to consent to Äeasing and to prescribe conditions to insure the use and protection of the
Äands. AÄÄ or part of this Äease contain Äands the surface of which are Äanaged by the United States DepartÄent of
AgricuÄture, Forest Service Manti-La SaÄ NationaÄ Forest .

The foÄÄowing stipuÄations pertain to the Äessee responsibiÄity for Äining operations on the Äease area and on
adjacent areas as Äay be specificaÄÄy designated on the - NationaÄ Forest SysteÄ Äands .

5.

	

* Before undertaking activities that Äay disturb the surface of previousÄy undisturbed Äeased Äands, the Äessee
Äay be required to conduct a cuÄturaÄ resource inventory and a paÄeontoÄogicaÄ appraisaÄ of the areas to be
disturbed. These studies shaÄÄ be conducted by quaÄified professionaÄ cuÄturaÄ resource speciaÄists or quaÄified
paÄeontoÄogists, as appropriate, and a report prepared iteÄizing the findings. A pÄan wiÄÄ then be subÄitted Äaking
recoÄÄendations for the protection of, or Äeasures to be taken to Äitigate iÄpacts for identified cuÄturaÄ or
paÄeontoÄogicaÄ resources.

If cuÄturaÄ resources or paÄeontoÄogicaÄ reÄains (fossiÄs) of significant scientific interest are discovered during
operations under this Äease, the Äessee prior to disturbance shaÄÄ, iÄÄediateÄy bring theÄ to the attention of the
appropriate authorities. PaÄeontoÄogicaÄ reÄains of significant scientific interest do not incÄude Äeaves, firs, or
dinosaur tracks coÄÄonÄy encountered during underground Äining operations .

The cost of conducting the inventory, preparing reports, and carrying out Äitigating Äeasures shaÄÄ be borne by the
Äessee.

S.

	

if there is reason to beÄieve that threatened or endangered (TIE) species of pÄants or aniÄaÄs, or Äigratory
bird species of high FederaÄ interest occur in the area the Äessee shaÄÄ be required to conduct an intensive fieÄd
inventory of the area to be disturbed and/or iÄpacted . The inventory shaÄÄ be conducted by a quaÄified speciaÄist
and a report of findings wiÄÄ be prepared. A pÄan wiÄÄ be prepared Äaking recoÄÄendations for the protection of
these species or action necessary to Äitigate the disturbance.

The cost of conducting the inventory, preparing reports, and carrying out Äitigating Äeasures shaÄÄ be borne by the
Äessee .

7 .

	

The Äessee shaÄÄ be required to perforÄ a study to secure adequate baseÄine data to quantity the existing
surface resources on and adjacent to the Äease area . Existing data Äay be used if such data is adequate for the
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Sitanded purposes. The study shah be adequate to Äocate, quantify, and deÄonstrate the inter-reÄationship of the
geoÄogy, topography, surface hydroÄogy, vegetation, and wiÄdÄife. BaseÄine data wiÄÄ be estabÄished so that future
prograÄs of observation can be incorporated at reguÄar intervaÄs for coÄparison .

8 . PowerÄines used in conjunction with the Äining of coaÄ froÄ this Äease shaÄÄ be constructed so as to provide
adequate protection for raptors and other Äarge birds . When feasibÄe, poweriines wiÄÄ be Äocated at Äeast 100 yards
froÄ pubÄic roads .

9.

	

The ÄiÄited area avaiÄabÄe for Äine faciÄities at the coaÄ outcrop, steep topography, adverse winter weather,
and physicaÄ ÄiÄitations on the size and design of the access road, are factors which wiÄÄ deterÄine the uÄtiÄate size
of the surface area utiÄized for the Äine . A site specific environÄentaÄ anaÄysis wiÄÄ be prepared for such new Äine
site deveÄopÄent and for Äajor Äodifications to existing deveÄopÄents to exaÄine aÄternatives and Äitigate
confÄicts.

10.

	

Consideration wiÄÄ be given to site seÄection to reduce adverse visuaÄ iÄpacts . Where aÄternative sites are
avaiÄabÄe, and each aÄternative is technicaÄÄy feasibÄe, the aÄternative invoÄving the Äeast daÄage to the scenery and
other resources shaÄÄ be seÄected . PerÄanent structures and faciÄities wiÄÄ be designed, and screening techniques
eÄpÄoyed, to reduce visuaÄ iÄpacts, and where possibÄe achieve a finaÄ Äandscape coÄpatibÄe with the naturaÄ
surroundings. The creation of unusuaÄ, objectionabÄe, or unnaturaÄ Äand forÄs and vegetative Äandscape features
wiÄÄ be avoided .

11 .

	

The Äessee shaÄÄ be required to estabÄish a Äonitoring systeÄ to Äocate, Äeasure, and quantify the
progressive and finaÄ effects of underground Äining activities on the topographic surface, underground and surface
hydroÄogy and vegetation. The Äonitoring systeÄ shaÄÄ utiÄize techniques which wiÄÄ provide a continuing record of
change over tiÄe and an anaÄyticaÄ Äethod for Äocation and ÄeasureÄent of a nuÄber of points over the Äease
area. The Äonitoring shaÄÄ incorporate and be an extdnsion of the baseÄine data .

12 .

	

The Äessee shaÄÄ provide for the suppression and controÄ of fugitive dust on hauÄ roads and at coat handÄing
and storage faciÄities . On Forest DeveÄopÄent Roads (FDR), Äessees Äay perforÄ their share of road Äaintenance
by a coÄÄensurate share agreeÄent if a significant degree of traffic is generated that is not reÄated to their
activities.

13.

	

E=xcept at specificaÄÄy approved Äocations, underground Äining operations shaÄÄ be conducted in such a
Äanner so as to prevent surface subsidence that wouÄd: (1) cause the creation of hazardous conditions such as
potentiaÄ escarpÄent faiÄure and ÄandsÄides, (2)' cause daÄage to existing surface structures, or (3) daÄage or aÄter
the fÄow of perenniaÄ streaÄs. The Äessee shaÄÄ provide specific Äeasures for the protection of escarpÄents, and
deterÄine corrective Äeasures to assure that hazardous conditions are not created .

14 .

	

In order to avoid surface disturbance on steep canyon sÄopes and to precÄude the need for surface access,
aÄÄ surface breakouts for ventiÄation tunneÄs shaÄÄ be constructed froÄ Inside the Äine, except at specificaÄÄy
approved Äocations .

15 .

	

If reÄovaÄ of tiÄber is required for cÄearing of construction sites, etc., such tiÄber shaft be reÄoved in
accordance with the reguÄations of the surface ÄanageÄent agency .

16 .

	

The coaÄ contained within, and authorized for Äining under this Äease, shaÄÄ be extracted onÄy by underWounc
Äining Äethods.

17.

	

Existing Forest Service owned or perÄitted surface iÄproveÄents wiÄÄ need to be protected, restored, or
repÄaced to provide for the continuance of current Äand uses .

18. In order to protect big gaÄe wintering areas, eÄk caÄving and deer fawning areas, sage grouse strutting
areas, and other criticaÄ wiÄdÄife habitat and/or activities, specific surface uses outside the Äine deveÄopÄent area
Äay be cihtaiÄed during specific periods, of the year .

19. 'Support faciÄities, structures, equipÄent, and siÄiÄar deveÄopÄents wiÄÄ be reÄoved froÄ the Äoan area
within 2 years after the finaÄ terÄination of use of such faciÄities . This provision shaÄÄ appÄy unÄess the requireÄent
of Section 10 of the Äease forÄ is appÄicabÄe . Disturbed areas and those areas previousÄy occupied by such

0 .
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0

	

0SciÄities wiÄÄ be stabiÄized and rehabiÄitated, drainages reestabÄished, and the areas returned to a pre-Äining Äand
use.

20 .

	

The Äessee at the concÄusion of the Äining operations, or at other tiÄes as surface disturbance reÄated to
Äining Äay occur, wiÄÄ repÄace aÄÄ daÄaged, disturbed, or dispÄaced coÄer ÄonuÄents (section coÄers, quarter
coÄers, etc.) their accessories and appendages (witness trees, bearing trees, etc .) or restore theÄ to their originaÄ
condition and Äocation, or at other Äocations that Äeet the requireÄents of the rectanguÄar surveying systeÄ. This
work shaÄÄ be conducted at the expense of the Äessee, by a professionaÄ Äand surveyor registered in the State of
Utah and to the standards and guideÄines found in the ÄanuaÄ of surveying instruction, U.S. DepartÄent of Interior.

21.

	

The Äessee at his expense wiÄÄ be responsibÄe to repÄace any surface water identified for protection, that Äay
be Äost or adverseÄy affected by Äining operations, with water froÄ an aÄternate source in sufficient quantity and
quaÄity to Äaintain existing riparian habitat, fishery habitat, Äivestock and wiÄdÄife use, or other Äand uses.

22. ' The Äessee Äust coÄpÄy with aÄÄ the ruÄes and reguÄations of the Secretary of AgricuÄturre set forth at TitÄe 38,
Chapter Ii, of the Code of FederaÄ ReguÄations governing the use and ÄanageÄent of the NationaÄ Forest SysteÄ
(NFS) when not inconsistent with the rights granted by the Secretary of the Interior in the Äease . The Secretary of
AgricuÄture's ruÄes and reguÄations Äust be coÄpÄied with for (1) aÄÄ use and occupancy of the NFS prior to approvaÄ
of a perÄitioperation pÄan by the Secretary of Interior, (2) uses of aÄÄ existing iÄproveÄents, such as Forest
DeveÄopÄent Roads, within and outside the area Äicensed, perÄitted or Äeased by the Secretary of Interior, and (3)
use and occupancy of the NFS not authorized by a perÄit/operation pÄan approved by the Secretary of the Interior,

AÄÄ Äatters reÄated to this stipuÄation are to be addressed to

Forest Supervisor
Man" SaÄ NationaÄ Forest
59911 Vest Price River Drive
Price, Utah 84501
TeÄephone No . :

	

(435) 637-2817

who is the authorized representative of the Secretary of AgricuÄture .

23.

	

The Äessee/operator wiÄÄ be required to driÄÄ horizontaÄÄy ahead of the advance of deveÄopÄent workings to
the west in the vicinity of the Joss VaÄÄey fauÄt zone to Äocate any fauÄts and deterÄine if they contain significant
aÄounts of water. 1f significant water is encountered, the operator.wiÄÄ be required to take appropriate Äeasures,
subject to approvaÄ of the Bureau of Land ManageÄent ariÄ Forest se rvice, to prevent diverting this water into the
Äine workings .

24.

	

Except at specificaÄÄy approved Äocations, Äining that wouÄd cause subsidence wiÄÄ not be perÄitted
within a zone aÄong the Joss VaÄÄey FauÄt deterÄined by projecting a 22 degree angÄe-of-draw (froÄ verticaÄ)
eastward froÄ the surface expression of the Joss VaÄÄey FauÄt, down to the top of the coaÄ seaÄ to be Äined .

ATTACHMENT
SUPPLEMENTAL FS STIPULATION

MODIFICATION OF FEDERAL COAL LEASE UTU-68082

StipuÄation:
Except at Äocations specificaÄÄy approved by the Authorized Officer, with concurrence of the surface
ÄanageÄent agency, fuÄÄ extraction Äining wiÄÄ not be authorized where the fracture zone created by
subsidence is projected to reach the surface, as caÄcuÄated by 50 tiÄes the thickness of coaÄ reÄoved pÄus 50

FAX NO. P. 08

feet.



MAR-01-2005 TUE 11 :40 AM

V

DopÄÄ&sH . Äith, president
(TitÄe)

(Date)

interÄountain Power Agency
CoÄpany or Lessee NaÄe

/I

	

f,	-kiF CC ). 4
(Signs re of Lessee)

C•rdie)

(Date)

,

1

FAX NO.

The United States of AÄerica

(Signing Officer)

(TitÄe)

P, 09

TitÄe 1aU.S.C. Section 1001, Äakes it a criÄe for any person knowingÄy and wiÄÄfuÄÄy to Äake to any departÄent or

agency of the United states any faÄse, fictitious or frauduÄent stateÄents or representations as to any Äatter within,
its jurisdiction .



Owe heirs. executors, adÄinistrators, successors, or
assigns of the respective parties hereto .

See. 13. INDEMNIFICATION - Lessee shaÄÄ indeÄnify
and hoÄd harÄÄess the United States froÄ any. and aÄÄ
cÄaiÄs arising out . of the Lessee's activities and
operations under this Äease .

Sec. 14. "SPECIAL STATUTE$ - This Äease is subject
to the FederaÄ Water PoÄÄution ControÄ Act (33 U.S.C.
1151 - 1175); the CÄean Air Act (42 U.S.C. 1857 at
seg.), and to aÄÄ other appÄicabÄe Äaws pertaining to
expÄoration activities, . Äining operations and
recÄaÄation, incÄuding the Surface Mining ControÄ and
RecÄaÄation Act of 1977 (30 U.S.C . 1201 at s_eg.)

Sec. 15. SPECIAL STIPULATIONS -

SEE ATTACHED STIPULATIONS

MAR- 01-2005 TUE 11 :40 AM
FAX NO.

P . 10
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2.10 Introduction

This chapter presents soiÄ resource data and soiÄ Äapping for the CrandaÄÄ Canyon Mine .
This inforÄation has been coÄpiÄed froÄ the previousÄy approved Mine RecÄaÄation PÄan
ACT/O 15/032 and newÄy gathered data associated with the approved cuÄvert expansion . AdditionaÄ
soiÄ inforÄation froÄ the proposed south portaÄs is aÄso incÄuded . SoiÄ studies were conducted in
accordance with guideÄines issued by the Utah Division of OiÄ, Gas, and Mining . AÄÄ surveys
fuÄfiÄÄed the requireÄents estabÄished by the SoiÄ Conservation Service (SCS) .

The perÄit area and coaÄ Äeases are deÄineated on PÄate 1-1 . The disturbed area is presented
on PÄate 5-3. There wiÄÄ be no surface disturbance within the IncidentaÄ Boundary Change area .
The area is being added to faciÄitate the extension of underground Äain entries and wiÄÄ not affect
the ground surface or vegetation. There wiÄÄ be no surface disturbance within the South CrandaÄÄ
Lease area nor the U-68082 Äease Äod area as a resuÄt of Äining within the Äease .

This chapter presents a description of the preÄining soiÄ resources, feasibÄe use of substitute
soiÄs, topsoiÄ and subsoiÄ to be saved, stockpiÄing of soiÄs, and surveys of the soiÄs .

2.20 EnvironÄentaÄ Description

The Äine and existing area of disturbance is at an eÄevation of approxiÄateÄy 7500-7800 feet
on a southern exposure with sÄopes ranging froÄ 5% to 70%. The disturbance associated with the
cuÄvert expansion) incÄude the canyon fÄoor and the associated toesÄopes . The Äean annuaÄ soiÄ
teÄperature is 40 to 44 degrees F and the average annuaÄ precipitation is 20 to 23 inches .

The soiÄs are cÄassified as EntisoÄs and MoÄÄisoÄs . The EntisoÄs are shaÄÄow, found on the
steeper sÄopes and have a Äoderate to high erosion hazard . The EntisoÄs are cÄassified as poor for
the recoverabiÄity of topsoiÄ due to the steepness of sÄope (50-70 percent) and the high percent of
Äarge rocks on and in the surface Äayer (35-60 percent) . Recovery of topsoiÄ froÄ these areas is
difficuÄt.

The MoÄÄisoÄs are found on Äore Äoderate sÄopes and are deep, weÄÄ drained soiÄs which
have a Äoderate to Äow erosion hazard . The MoÄÄisoÄs generaÄÄy have a deep, weÄÄ forÄed A
horizon. These soiÄs in generaÄ can produce Äarge aÄounts of topsoiÄ and subsoiÄ that can be
reÄoved, stockpiÄed, and used as good growth ÄediuÄ for recÄaÄation .

Revised 4/05/2003
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1 2.21 PriÄe FarÄÄand Investigation

The Äand within the perÄit area has not been historicaÄÄy used as cropÄand nor is the area
conducive to intensive agricuÄturaÄ uses . GENWAL contacted SCS in SaÄt Lake City and obtained
a Äetter of negative deterÄination encÄosed as Appendix 2-1 froÄ Mr. T.B. Hutchings Ph.D., SCS
State SoiÄ Scientist. There is no priÄe farÄÄand within the South CrandaÄÄ Äease area nor the U-
68082 Äease Äod area. (Refer to Appendix 2-10)

AÄso, inforÄation froÄ the fieÄd survey coÄpÄeted by VaÄÄey Engineering was sent to SCS
and a Äetter was received by GENWAL indicating a negative deterÄination for the presence of an
aÄÄuviaÄ fÄoor. The SCS Äetter is incÄuded with this appÄication as Appendix 2-2 . Both of these
negative deterÄinations are supported by the findings of Mr . Dean Larson, SoiÄ Scientist with the
Price Office of the U.S. Forest Service (Appendix 2-3A) .

2.22 SoiÄ Survey

The initiaÄ soiÄ survey was conducted by VaÄÄey Engineering . Refer to PÄate 2-1 for the
existing surface disturbance . Accurate soiÄ survey inforÄation and productivity data were obtained
and are representative of the entire disturbed area (see Appendix 2-3 and PÄate 2-1) .

A suppÄeÄentaÄ soiÄ survey was conducted by GENWAL personneÄ, Chris Hansen of
Earthfax and David Steed of EIS in the suÄÄer of 1995 and 1996 to assess the undisturbed soiÄs in
the area of the cuÄvert expansion project (PÄate 2-4) . These data have cÄose correÄation with and
support the findings of the previous soiÄ surveys.

2.22.2 SoiÄ Identification

The "SoiÄ Study" report prepared by VaÄÄey Engineering is incÄuded as Appendix 2-3 and the
"SoiÄ Types Study Map" is incÄuded as PÄate 2-1 . An additionaÄ soiÄs study, prepared by the U.S .
Forest Service, is incÄuded under Appendix 2-3A. The data coÄÄected for the approved cuÄvert
expansion project are contained in Appendix 2-3B . An additionaÄ soiÄ study was prepared by JaÄes
Nyenhuis for the south portaÄ expansion (see Appendix 2-6) . A Äap is incÄuded with this report.

2.22.3 SoiÄ Description

SoiÄ descriptions are found in the "SoiÄ Study" report prepared by VaÄÄey Engineering
incÄuded as Appendix 2-3 and on the "SoiÄs Types Study Map" incÄuded as PÄate 2-1 . Refer to PÄate
2-6 for the regionaÄ soiÄ cÄassification, incÄuding the soiÄs within the South CrandaÄÄ Äease area .

AÄso, additionaÄ soiÄ survey inforÄation can be found in AddenduÄ to Appendix 3-2,
Synopsis of Riparian BaseÄine Inventory of CrandaÄÄ Creek and Review of BaseÄine Riparian
Inventory of CrandaÄÄ Creek Proposed CrandaÄÄ Mine Expansion for a Äore thorough discussion on
hydric soiÄs .
Revised 4/05/2003
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3.10 Introduction

This chapter presents a description of the bioÄogicaÄ resources found within the Äife of Äine
perÄit area. The sections addressed in this chapter are :

•

	

the vegetative, fish and wiÄdÄife resources ;
•

	

the potentiaÄ iÄpacts to vegetative, fish and wiÄdÄife resuÄting froÄ the proposed
operations,

•

	

the Äitigation pÄans and Äeasures to ÄiniÄize the iÄpacts ;
•

	

and the recÄaÄation pÄan to restore the vegetative, fish and wiÄdÄife resources to a
condition suitabÄe to the postÄining Äand use .

3.11 Vegetation, Fish and WiÄdÄife Resources

Vegetation, fish and wiÄdÄife resources of the perÄit area and adjacent area are described
under 3 .20 .

The proposed IncidentaÄ Boundary Change wiÄÄ not create any surface disturbance or affect
any vegetation resources . RegionaÄ vegetation inforÄation for the IncidentaÄ Boundary Change area
can be found on PÄate 3-2 . RegionaÄ wiÄdÄife inforÄation for the IBC are is shown on PÄate 3-1 .
Mining within the South CrandaÄÄ Äease wiÄÄ not create any surface disturbance or affect any
vegetation or wiÄdÄife resources . RegionaÄ wiÄdÄife inforÄation for the South CrandaÄÄ Äease area
is shown on PÄate 3-1 . RegionaÄ vegetation inforÄation for the South CrandaÄÄ Äease area is shown
on PÄate 3-2 .

Mining within the U-68082 Äease Äod area wiÄÄ not create any surface disturbance or affect
any vegetation or wiÄdÄife resources . RegionaÄ wiÄdÄife inforÄation for the U-68082 Äease Äod
area is shown on PÄate 3-1 and Appendix 3-19 . RegionaÄ vegetation inforÄation for the U-68082
Äease Äod area is shown on PÄate 3-2 . Photographs of the regionaÄ vegetation of the Äease Äod area
can be found in Appendix 7-64 . A discussion of the vegetation in the drainages and perenniaÄ
streaÄ considerations in the Äease Äod area can be found in Appendix 3-21 . Refer to Appendix 3-20
"FinaÄ EnvironÄentaÄ AssessÄent, Modification of FederaÄ CoaÄ Lease UTU-68082, U .S. Forest
Service" for additionaÄ inforÄation regarding wiÄdÄife and vegetation in the Äease Äod area .

3.12 PotentiaÄ IÄpacts to Vegetation, Fish, and WiÄdÄife Resources

PotentiaÄ iÄpacts and Äethods to ÄiniÄize these iÄpacts are described under 3 .30 .

3.13 Restoration and EnhanceÄent

RecÄaÄation procedure to restore and or enhance resources are addressed under 3 .40 .

7/98 Revised 04/99
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There are no known Äocations of druÄÄing Äogs in CrandaÄÄ Canyon or near the proposed
disturbance areas, according to Larry DaÄton of the Utah Division of WiÄdÄife Resources . The Äine
perÄit and contiguous area inventoried to Äake this deterÄination begins at the confÄuence of Horse
Canyon with Huntington Canyon to the confÄuence of MiÄÄ Canyon with Huntington Canyon, and
thence west to the west side of East Mountain .

No raptor nests where Äocated in the riparian zone . The target species of the riparian
inventory was the Goshawk. During the 1992 inventory no Goshawks were observed or Äocated .
(For further inforÄation, see the EnvironÄentaÄ AssessÄent of CoaÄ Lease UTU-68082, CrandaÄÄ
Canyon Tract by the USFS, Manti-La SaÄ NationaÄ Forest .) Raptor nests have been Äocated in
CrandaÄÄ Canyon (PÄate 3-ÄA) . One of the nests was occupied by a nesting pair of GoÄden EagÄes
in the Spring of 1995 . During the raptor survey conducted in 1996 the nests were cÄassified as "oÄd,
diÄapidated" Äeaning that they were not active nests and had not been tended (based on
coÄÄunication with Ben MoÄs in March 1997) .

No raptor nests were found within either the existing perÄit area or IncidentaÄ Boundary
Change area during the 1998 raptor survey conducted on May 20, 1998 (personaÄ coÄÄunication
with Ben Morris, May 1998). DWR conducted a raptor survey of the South CrandaÄÄ Äease area in
May 2003 . No nests were found . The resuÄts of this survey area shown in Appendix 3-16 . DWR
raptor surveys in 2003 and 2004 covered the U-68082 Äease Äod area, and no nest were found (see
Appendix 3-16 and 3-16A) .

I*

	

ReptiÄes and AÄphibians

The ranges and habitat preferences obtained froÄ pubÄished data for the vertebrate species
of southeastern Utah have been coÄpared with the Äocation and avaiÄabÄe habitats of CrandaÄÄ and
Huntington Canyons. TabÄe 3 in Appendix 3-3 presents a Äist of the reptiÄes which Äay be found
in the area and their reÄative abundance .

ReptiÄes are found throughout the Äine perÄit area froÄ the riparian areas to the Äesic
hiÄisÄopes and ridgetops. AÄphibians are found near water in the habitats associated with Huntington
and CrandaÄÄ Creeks or near springs and seeps Äocated on the hiÄÄsides above the creeks. (See
Appendices 3-2 & 3-3 and refer to TabÄe 5 incÄuded within Appendix 3-3) . BaseÄine studies in the
spring and suÄÄer of 1994 did not encounter the presence of any threatened or endangered reptiÄe
or aÄphibian .

1*
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3.22.21 Listed or Proposed Endangered or Threatened Species of PÄants and AniÄaÄs,
and CriticaÄ Habitat

FEDERALLY LISTED AND PROPOSED ENDANGERED (E) AND THREATENED (T)
SPECIES AND THEIR HABITAT IN EMERY COUNTY

In a 2004 Äisting the foÄÄowing T and E Species were identified for EÄery County . They are :

7/98 Revised 04/99
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Listed threatened and endangered species potentiaÄÄy present in the perÄit area is the BaÄd
EagÄe (HaÄiaeetus ÄeucocephaÄus) (E) . (Source: U.S. Fish and WiÄdÄife Service, JuÄy, 1994)

None of the species are ÄikeÄy to occur within the Äine perÄit area, (incÄuding the South
CrandaÄÄ Äease area and the U-68082 Äease Äod area) because habitats for these species in the perÄit
area are ÄarginaÄ . Areas of potentiaÄ occurrence incÄude riparian forests aÄong Huntington Canyon
for the BaÄd EagÄe .

A revised (2004) Äist of wiÄdÄife and vegetation T & E species within EÄery County is provided in
the second addenduÄ to Appendix 3-3 .

Migratory Birds of High FederaÄ Interest

This group of especiaÄÄy significant species is coÄprised of 22 bird species identified by FWS
as occurring in the Uintah-Southwestern Utah CoaÄ Production Region . Of the 22 species 7 species
have the potentiaÄ of Äigrating within the region where the Äine is perÄitted .

1 . BaÄd EagÄe

	

2. GoÄden EagÄe
3 . Ferruginous Hawk

	

4. Cooper's Hawk
5 . Prairie FaÄcon

	

6. Western BÄuebird
7. FÄaÄÄuÄated OwÄ

	

8. BÄack Swifts
9. WiÄÄiaÄson's Sapsuckers

BonytaiÄ GiÄa eÄegans

	

E
CoÄorado PikeÄinnow PtychocheiÄus Äucius

	

E
HuÄpback Chub GiÄa cypha

	

E
Razorback Sucker Xyrauchen texanus

	

E
BaÄd EagÄe HaÄ iaeetus Ä eucocephaÄ us

	

T
Mexican Spotted OwÄ Strix occidentaÄis Äucida

	

T
Western YeÄÄow-biÄÄed Cuckoo Coccyzus aÄericanus occidentaÄis C
BÄack-footer Ferret MusteÄa nigripes

	

E
Southwestern WiÄÄow FÄycatcher EÄpidonax traiÄÄii extiÄus

	

E



Data froÄ the U.S . Forest Service indicate that a Äist of ÄaÄÄaÄs, birds, fish, aÄphibians
and pÄant species which are sensitive species that are potentiaÄÄy present in the area of infÄuence of
the proposed Äine perÄit . They are :

1 .

	

Townsend Big-Eared Bat (MaÄÄaÄ)
2.

	

Northern goshawk (Bird)
3 .

	

FÄaÄÄuÄated owÄ (Bird)
4 .

	

CoÄorado Cutthroat Trout (Fish)
5 .

	

Spotted Bat (MaÄÄaÄ)
6 .

	

Three-Toed Woodpecker (Bird)
7 .

	

Peregrin FaÄcon (Bird)

Goshawks and CoÄorado Cutthroat Trout are the onÄy species on this Äist that have been
observed in the perÄit area or contiguous to the perÄit area . According to the Forest Service the
CoÄorado Cutthroats are hybrids, not pure . However, GENWAL has a firÄ coÄÄitÄent to report
the presence of threatened or endangered species to the reguÄatory authority (irrespective of which
Äist the pÄants or aniÄaÄs appear on). For exaÄpÄe, a Äonitoring prograÄ to deterÄine adaption of
any nesting goÄden eagÄes was iÄpÄeÄented .

SeveraÄ raptor surveys have been conducted since the originaÄ survey in which a goÄden eagÄe
was reported at a nest site the spring of 1980 . The nest site was inactive upon inspection by the
DWR in 1987 and no eagÄes were sited in the vicinity . A 1995 raptor survey conducted in June of
1995 found a nesting pair of GoÄden EagÄes, with fÄedgÄing, in a nest on the ridge iÄÄediateÄy north
of the Äine (Appendix 3-3) . However, survey work Äater in 1996 showed the nest sites to be "oÄd
and diÄapidated" . The nests were not active and were in poor condition . No nests were found in the
perÄit area or the IncidentaÄ Boundary Change area during the May 1998 raptor survey, (personaÄ
coÄÄunication with Ben Morris, May 1998). DWR conducted a raptor survey of the South
CrandaÄÄ Äease area in May 2003 . No nests were found . The resuÄts of this survey area shown in
Appendix 3-16. The U-68082 Äease Äod area was aÄso surveyed and no nests were found (see
Appendix 3-16 and 3-16A) .

To further protect this potentiaÄ vaÄuabÄe resource, an aeriaÄ survey for the purpose of
identifying cÄiff-nesting raptors, wiÄÄ be conducted every three years or on request of the U .S. Fish
and WiÄdÄife Service (USF&W) or the Utah Division of WiÄdÄife Resources (UDWR) .

3.22.220 Habitats of UnusuaÄ High VaÄue for Fish and WiÄdÄife

PÄates 3-1 and 3-ÄA identify wiÄdÄife usage areas of high or criticaÄ vaÄue . The hauÄ road and
surface faciÄities within the perÄit area wiÄÄ not disturb any winter range for deer or eÄk . PÄate 3-1
shows eÄk and deer winter range in the vaÄÄey bottoÄs .

CrandaÄÄ Canyon represents onÄy a portion of winter habitat for Äoose, the winter range
encoÄpasses aÄÄ the Huntington Canyon drainage, with a very Äarge aÄount of unoccupied adjacent
habitat, (reference Larry DaÄton) . Thus, the projected iÄpacts wiÄÄ be ÄiniÄaÄ . According to Larry
DaÄton of the State of Utah Division of WiÄdÄife Resources, there is a sufficient voÄuÄe of adjacent
unoccupied habitat suitabÄe to absorb dispÄaced Äoose . The southeastern Utah Äoose herd is
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SECOND ADDENDUM TO APPENDIX 3-3

LISTING OF CURRENT (2004) THREATENED & ENDANGERED

WILDLIFE AND VEGETATION SPECIES



0

I

4

6

9

FEDERALLY LISTED AND PROPOSED ENDANGERED (E) AND THREATENED (T)
SPECIES AND THEIR HABITAT IN EMERY COUNTY

10

Barneby Reed-Äustard SchoenocraÄbe barnebyi E
Jones CycÄadenia CycÄadenia huÄiÄis var.jonesii T
Last Chance Townsendia Townsendia aprica T
Maguire Daisy Erigeron Äaguirei T
San RafaeÄ Cactus Pediocactus despainii E
WinkÄer Cactus Pediocactus winkÄeri T
Wright Fishhook Cactus ScÄerocactus wrightiae E
BonytaiÄ4" 10 GiÄa eÄegans E
CoÄorado PikeÄinnow4 ° 10 PtychocheiÄus Äucius E
HuÄpback Chub4 ' 10 GiÄa cypha E
Razorback Sucker ," Xyrauchen texanus E
BaÄd EagÄe' HaÄiaeetus ÄeucocephaÄus T
Mexican Spotted OwÄ' ,' Strix occidentaÄis Äucida T
Western YeÄÄow-biÄÄed Cuckoo Coccyzus aÄericanus occidentaÄis C
BÄack-footer Ferret' MusteÄa nigripes E
Southwestern WiÄÄow FÄycatcher

	

EÄpidonax traiÄÄii extiÄus

	

E

Nests in this county of Utah .

CriticaÄ habitat designated in this county.

HistoricaÄ range .

Candidate species have no ÄegaÄ protection under the Endangered Species Act . However,
these species are under active consideration by the Service for addition to the
FederaÄ List of Endangered and Threatened Species and Äay be proposed or Äisted
during the deveÄopÄent of the proposed project.

Water depÄetions froÄ any portion of the occupied drainage basin are considered to
adverseÄy affect or adverseÄy Äodify the criticaÄ habitat of the endangered fish
species, and Äust be evaÄuated with regard to the criteria described in the
pertinent fish recovery prograÄs .

For additionaÄ inforÄation contact : U.S. Fish and WiÄdÄife Service, Utah FieÄd Office, 2369 West
Orton CircÄe, Suite 50, West VaÄÄey City, Utah 84119 TeÄephone : (801) 975-3337 .
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SENSITIVE SPECIES LISTED FOR THE MANTI-LA SAL NATIONAL FOREST

ChatterÄay Onion AÄÄiuÄ geyeri chatterÄeyi
Sweet -fÄowered rock jasÄine Andorsace chanaejasÄe carinata

•

	

Link TraiÄ coÄuÄbine AguiÄegia fÄavescens rubicunda
BickneÄÄ MiÄkvetch AstagaÄus consobrinus

•

	

CreutzfeÄdt-fÄower cryptanth Cryptantha creutzfeÄdtii
•

	

Pinnate spring-parsÄey CyÄopterus beckii
•

	

Abajo daisy Erigeron abajoensis
Carrington daisy Erigeron carringtonae
Kachina daisy Erigeron kachinensis

•

	

LaSaÄ daisy Erigeron Äancus
•

	

CanyonÄands ÄoÄatiuÄ Kinatuyn katukibyn
•

	

Canyon sweetvetch HedysaruÄ occidentaÄe var. canone
•

	

Arizona wiÄÄow SaÄ ix arizonica
Musinea groundseÄ senecio Äusiniensis
Maguire caÄpion SiÄene petersonii



1
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DWR RAPTOR SURVEY (2003)
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DWR RAPTOR SURVEY (2004)
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FINAL ENVIRONMENTAL ASSESSMENT

MODIFICATION OF FEDERAL COAL LEASE UTU-68082,

U.S. FOREST SERVICE
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APPENDIX 3-21

PERENNIAL STREAM CONSIDERATIONS AT

"NO-NAME CREEK' & BLIND CANYON CREEK,

TRIBUTARIES TO HUNTINGTON CANYON CREEK

(MT. NEBO SCIENTIFIC)
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4.10 RegionaÄ Land Use

The Äajority of the Äand use in the Wasatch PÄateau is adÄinistered by the United States
Forest Service and is Äanaged as a ÄuÄtipÄe use forest area.

4.10.1 Land Use In Mine PÄan Area

Prior to 1939, the perÄit area was used for non-deveÄoped recreation, grazing by native big
gaÄe species and habitat for sÄaÄÄ gaÄe and non-gaÄe aniÄaÄs . FroÄ 1939 untiÄ 1955, the area
was Äined by traditionaÄ rooÄ and piÄÄar Äethods . ApproxiÄateÄy 35,000 tons were reÄoved froÄ
the Hiawatha SeaÄ . When Äining operations were terÄinated in 1955, the Äand reverted to its
originaÄ uses. In 1983, Äining activities were resuÄed . At present, cattÄe are Äoved through the
canyon to grazing areas at higher eÄevations . Riparian areas are grazed during the ÄoveÄent
through the canyon . A Äand use Äap has been prepared and is incÄuded as PÄate 4-2 .

Mining in the South CrandaÄÄ Äease and the U-68082 Äease Äod area wiÄÄ not affect the
present Äand use of the area. The area is cÄassified as rangeÄand . The existing Äanduse wiÄÄ continue
during, as weÄÄ as foÄÄowing, Äining in this area . Refer to PÄate 4-2 .

After Äining operations cease, the Äine site surface area wiÄÄ be restored to its approxiÄate
originaÄ contours . The access road wiÄÄ be Äeft in pÄace, pursuant to the wishes of the U.S. Forest
Service (USFS) the surface Äandowner.

4.11 PreÄining

The preÄining use of the Äand was for dispersed non-deveÄoped recreation, native wiÄdÄife
habitats and dispersed cattÄe grazing. The wiÄdÄife habitats within the Äine area are described in
Appendix 3.2 and 3 .3 .

The area was used for a previous Äining operation . The previous operation prepared ÄeveÄ
areas to aÄÄow access to the coaÄ seaÄ and for coaÄ Äoading operations . This Äade the area Äore
accessibÄe to the generaÄ pubÄic and to the present Äining operation .

The previous operation Äeft ÄuÄber, deteriorating buiÄdings, fueÄ and oiÄ cans, and various
other trash in the area . A portion of the existing vegetation was aÄso disturbed with no evidence of
revegetation.

CHAPTER 4
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After recÄaÄation, the area wiÄÄ be restored to support preÄining Äand uses. Vegetation wiÄÄ
be restored to provide habitat and a food source for wiÄdÄife . It is expected that the cattÄe grazing
wiÄÄ continue after recÄaÄation. The access road wiÄÄ reÄain pursuant to the wishes of the USFS
and to support underdeveÄoped recreation .

4.11.1 Historic Land Use

I*

The Manti-La SaÄ Division of the United States Forest Service has this area shown on their
Äand use Äap as suitabÄe for dispersed, non-deveÄoped recreation, and ÄiÄited grazing as the sÄopes
are steep. There is not enough of the necessary vegetation for extensive grazing . It is aÄso cÄassified
as unsuitabÄe for Äogging operations as conifer is onÄy a ÄarginaÄ coÄponent of the area .

CrandaÄÄ Canyon is not actuaÄÄy being used as suÄÄer range for cattÄe, but cattÄe are Äoved
through the canyon to grazing areas at higher eÄevations . Because the cattÄe are Äoved through the
canyon, aÄthough undesirabÄe, grazing does occur without noticeabÄe depÄetion of vegetation in the
riparian zone. It is expected that sporadic cattÄe grazing wiÄÄ continue after Äine Äife .

By returning the disturbed area to its originaÄ contour, the canyon outside the riparian zone
wiÄÄ be too steep for grazing by other than native wiÄdÄife. WiÄdÄife grazing and habitat wiÄÄ be part
of the postÄining Äand use .

PÄate 4-1 shows the grazing aÄÄotÄent boundaries of the existing perÄit area and the South
CrandaÄÄ Äease area and the U-68082 Äease Äod area . PÄate 4-3 presents the oiÄ and gas anaÄysis
areas as weÄÄ as the existing gas weÄÄs .

4.11 .110 Surface Land Status/Mine PÄan Area

Ownership of the surface rights within and contiguous to the Äine pÄan and perÄit area is
shown on PÄates 1-1, 5-3 and 4-1 . The surface within the Äease areas and the contiguous Äands are
adÄinistered by the USFS . AÄso as shown on PÄate 1-1 there are no structures within 1000' of the
Äine perÄit area .

4.11.112 Ownership

The United States GovernÄent under the supervision of the Manti-La SaÄ NationaÄ Forest
owns Äost of the surface rights in the iÄÄediate area of the perÄit and Äine pÄan area as shown
on PÄates 1-1 and 4-4 .
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4.11 .113 Surface Managing Authorities

The United States DepartÄent of AgricuÄture, Forest Service, InterÄountain Region is the
surface Äanaging authority .

4.11 .114 UtiÄity Corridors and Other Right-Of-Ways

No utiÄity corridors or other rights-of-way exist on the surface within the existing perÄit area
nor the U-68082 Äease Äod area . A utiÄity corridor exists within the perÄit area in the South
CrandaÄÄ Äease area. See PÄate 4-2 . There are no surface or subsurface Äad-Äade features within
or passing over the perÄit or IncidentaÄ Boundary Change areas .

There has been no change in the preÄining use of the Äand within the Äast five years .

4.11 .115 Affect Of Operation On Land Use

GENWAL feeÄs that greater portion of perÄit area wiÄÄ not be affected by Äining operations
and that preÄining Äand use wiÄÄ be appÄicabÄe except for the disturbed area surrounding the portaÄs
and the access road .

The ÄaxiÄuÄ area of possibÄe subsidence is shown on PÄate 5-2 as the area contained within
the zero subsidence contours . As expÄained in Chapters 5 and 7 no adverse effects are expected to
occur as a resuÄt of the subsidence ÄechanisÄs and no Äitigation Äeasures are proposed . In the
event subsidence daÄages or aÄters streaÄs, roads, etc. GENWAL wiÄÄ repair or repÄace such
structures in conjunction with prudent and reasonabÄe environÄentaÄ designs and in coÄpÄiance and
agreeÄent with USFS Äease stipuÄations .

4.11 .12 Land CapabiÄity

In the Manti-La SaÄ NationaÄ Forest Land and Resource ManageÄent PÄan (LRMP), 1986,
the Forest Service has deveÄoped certain ÄanageÄent objectives for the area. The perÄit area
incÄudes four separate ÄanageÄent units .

The bottoÄ of CrandaÄÄ Canyon is incÄuded in the MMA (LeasabÄe MineraÄs Area)
ManageÄent Unit where ÄanageÄent eÄphasis is on ÄeasabÄe ÄineraÄs deveÄopÄent . This unit
incÄudes the surface faciÄities for the Äine .

The eastern portion of the perÄit area Äies within the GWR (GeneraÄ Big GaÄe Winter
Range) ManageÄent Unit where ÄanageÄent eÄphasis is on providing generaÄ big gaÄe winter
range .
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The north and west areas of the perÄit area Äies within the RNG (Range Forage Production)
ManageÄent Unit . ManageÄent eÄphasis is on production of forage and cover for doÄestic
Äivestock and wiÄdÄife . The IncidentaÄ Boundary Change area Äies within the RNG use cÄassification .
Surface Äand uses and resources wiÄÄ not be affected by underground Äining operations. The South
CrandaÄÄ Äease area Äies within the RNG and MWS use cÄassifications (see PÄate 4-2). The U-68082
Äease Äod area Äies within the RNG use cÄassification .

The riparian area aÄong CrandaÄÄ Creek is incÄuded in the RPN (Riparian) ManageÄent Unit .
RPN areas incÄude the aquatic (incÄuding fish) ecosysteÄ, the riparian (characterized by distinct
vegetation), and adjacent ecosysteÄs that reÄain within approxiÄateÄy 100 feet Äeasured
horizontaÄÄy froÄ the edge of aÄÄ perenniaÄ streaÄs and springs, and the shores of Äakes and other
stiÄÄ water bodies, i.e ., froÄ seeps, bogs, and wet Äeadows . EÄphasis is on preservation of the
riparian areas and coÄponent ecosysteÄ .

The historic use of the Äand has been for recreation, forestry, wiÄdÄife habitat, and Äining as
indicated by previous zoning, historic docuÄentation and visuaÄ exaÄination .

4.11 .13 Land Use/Zoning

EÄery County had previousÄy zoned this area as a recreation forestry and Äining area .
However, as of NoveÄber 12, 1979, this area has been rezoned to CE-1 which is a criticaÄ
environÄent zone . A county zoning of CE-1 does not prohibit Äining . Therefore, the area did not
have to be rezoned.

4.11 .14 CuÄturaÄ and Historic Resource InforÄation

A CuÄturaÄ, Historic and ArcheoÄogicaÄ inventory conducted on June 19 and 20, 1980 on aÄÄ
areas to be disturbed in the proposed perÄit area . No recorded or unrecorded archeoÄogicaÄ sites
were found in the project area . A copy of the report on the archeoÄogicaÄ inventory is incÄuded as
a suppÄeÄent to this chapter as Appendix 4-1 .

AÄÄ of the areas potentiaÄÄy affected by surface disturbing activities in GenwaÄ's CrandaÄÄ
Canyon Mine PÄan were investigated for cuÄturaÄ resources . No prehistoric reÄains were Äocated
in the Äine pÄan area . A singÄe site, however, near a hauÄ road froÄ the Äine was recorded in 1975,
by the Forest Service . This site (42EM722), a rock sheÄter, is soÄe 50 Äeters in Äength and contains
at Äeast one Äeter of cuÄturaÄ deposits . ReÄains incÄude stone tooÄs, pottery, Äithic debris, abundant
charcoaÄ, bone and pictographs on the cÄiff face above . Extensive vandaÄisÄ has taken pÄace ;
however, undisturbed areas in the sheÄter stiÄÄ reÄain . The site is eÄigibÄe for incÄusion to the
NationaÄ Register of Historic PÄaces . Therefore, it needs to be protected . The Äajor threats to the
site appear to be a direct iÄpact froÄ possibÄe road iÄproveÄent and present ensuing iÄpacts
caused by increased vandaÄisÄ brought about by the iÄproveÄent of the road . The site was fenced
to be a soÄution to the vandaÄisÄ probÄeÄ .

I*
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The archeoÄogicaÄ site at the Äouth of CrandaÄÄ Creek is not threatened by road
iÄproveÄents and the area is fenced as stated in the pÄan. The initiaÄ road deveÄopÄent has
progressed aÄong CrandaÄÄ Canyon past site (42EM722) and GenwaÄ has fenced off the designated
site accordingÄy . A detaiÄed report on the SherÄan SheÄter was coÄpÄeted by the USFS and is
incÄuded within this chapter as Appendix 4-4 . An additionaÄ archaeoÄogicaÄ survey was conducted
for LBA #9 in 1992 . Data associated with this report are contained in Appendix 4-1 A . AdditionaÄ
survey inforÄation for the surface faciÄity expansion area is aÄso contained in AttachÄent 3 in the
AddenduÄ to Appendix 3-2 .

Since there wiÄÄ be nor surface disturbance within the South CrandaÄÄ Äease area nor the U-
68082 Äease Äod area, no iÄpact to cuÄturaÄ or historic resources wiÄÄ occur . In June, 2004 Senco-
Phenix perforÄed an intensive archeoÄogicaÄ survey of the U-68082 Äease Äod area and subÄitted
its report to the Forest Service and SHPO . This report is incÄuded in Appendix 4-10 .

4.11.141 CuÄturaÄ and Historic Resource Maps

CuÄturaÄ and Historic Resource Äaps are incÄuded in Appendix 4-5 and 4-6 .

4.11.141.1 Boundaries of Listed Historic Resources

There are no pubÄic parks in the perÄit area . The onÄy site of historicaÄ significance is a
archeoÄogicaÄ site Äisted as "The SherÄan SheÄter 42EM722" .

4.11 .141.2 Location of CeÄeteries

No ceÄeteries exist within the perÄit or IBC area or within any adjacent area subject to
potentiaÄ iÄpacts .

4.11 .141.3 NationaÄ TraiÄs/Scenic Rivers

No traiÄs or the wiÄd and scenic rivers or study area rivers exist within the perÄit area or
areas of potentiaÄ iÄpact .

4.11 .142 State Historic Preservation Officer

The State Historic Preservation Office in a Äetter dated August 8, 1980, (see Appendix 4-2)
granted cuÄturaÄ resource cÄearance for the GENWAL CrandaÄÄ Canyon Mine . ConditionaÄ cÄearance
froÄ OSM was provided by a Äetter dated ApriÄ 17, 1981 (see Appendix 4-3). GENWAL has
foÄÄowed the recoÄÄendations contained in Appendix 4-1, the ArcheoÄogicaÄ Reconnaissance
Report, and fenced site 42EM722 . With the acquisition of Äease UTU-68082, an additionaÄ PaÄeo-
Arch inventory was conducted in 1992 . That report is attached as Appendix 4- IA. A subsidence
Äonitoring pÄan is incÄuded as part of Chapter 5 . According to the SHPO there are no significant
cuÄturaÄ resources within the South CrandaÄÄ Äease area nor the U-68082 Äease Äod area . (See
Appendix 4-9)
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APPENDIX 4-10

ARCHEOLOGY REPORT, U-68082 LEASE MOD AREA
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GENWAL is requesting an IncidentaÄ Boundary Change in order to Äine a Äong, narrow
bÄock of coaÄ adjacent to projected ÄongwaÄÄ paneÄs in Section 2, T. 16 S., R. 6 E. This bÄock
contains about 40,000 tons of federaÄ coaÄ that wouÄd not otherwise be Äined . An IncidentaÄ
Boundary Change wouÄd aÄÄow for ÄaxiÄuÄ recovery of the coaÄ reserves by aÄÄowing the ÄongwaÄÄ
setup entires and paneÄs to be Äoved westward but, in no case, wouÄd the ÄongwaÄÄ paneÄs extend
into the 22 degree angÄe projected downward froÄ the surface expression of the Joe's VaÄÄey FauÄt .
The aÄending the perÄit boundary wouÄd incÄude approxiÄateÄy 50 acres in T 16 S, R 6 E as the
IncidentaÄ Boundary Change area. Refer to PÄates 1-1 and 5-2 for GENWAL's existing Äease area
and the IncidentaÄ Boundary Change Area. This addition wouÄd aÄÄow GENWAL to Äine additionaÄ
coaÄ reserves Äocated on the eastern edge of sections 3 and 10 froÄ their proposed underground
workings in section 2 thus optiÄizing the coaÄ reserves in this area . This coaÄ wouÄd not be
ÄineabÄe froÄ the west due to the Joes's VaÄÄey fauÄt, nor froÄ the north or south because of ÄiÄited
access .

GENWAL wiÄÄ obtain a coaÄ right-of-way (appÄication has been subÄitted) froÄ the BLM
in order to extend the ÄongwaÄÄ paneÄs up to the western boundary of section 2 . By extending the
ÄongwaÄÄ paneÄs to the western edge of section 2, a totaÄ of approxiÄateÄy 300,000 additionaÄ tons
couÄd be Äined in this area of the Äine . The IncidentaÄ Boundary Change area wouÄd consist of first
Äining onÄy. The right-of-way wouÄd accoÄÄodate the setup rooÄs and barrier piÄÄars for the
ÄongwaÄÄ paneÄs aÄÄowing the paneÄs to be extended to the western boundary of section 2 . The ÄegaÄ
description for the area incÄuded in the IncidentaÄ Boundary Change is as foÄÄows :

Refer to PÄate 5-2 for Äine projections in the IBC area.

GENWAL acquired federaÄ Äease UTU-78953 (South CrandaÄÄ tract) on June 2003 (refer to
Appendix 5-24 for right of entry inforÄation .) Lease UTU-78953 is described as foÄÄows :
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T. 16 S ., R. 7 E . Section 4 W1/2 SW 1 /4, 80.00 acres
S 1 /2 S W 1/4 NW 1 /4 20.00 acres

Section 5 SE 1 /4 160 .00 acres
S 1 /2 SE 1/4 NE 1 /4 20.00 acres

Section 8 E1/2 320.00 acres
NE 1 /4 NW 1 /4 40.00 acres
S1/2 NW 1/4 80.00 acres

Section 9 NW1/4 160.00 acres

TOTAL 880.00 acres

T. 16 S ., R. 6 E . Section 3 EÄ/2 E1/2 SE 1/4 NE 1/4 10 acres
E 1 /2 E 1 /2 NE 1 /4 SE 1 /4 10 acres
E1/2 SE 1 /4 SE 1 /4 20 acres

Section 10 NE 1 /4 NE 1 /4 NE 1 /4 10 acres

TOTAL 50 acres



GENWAL Resources acquired the SITLA/PacifiCorp subÄease in February 2004 (Refer to
Appendix 1-14 for right-of-entry inforÄation .) This subÄease is described as foÄÄows :

T. 16 S ., R . 7 E .

	

Section 8

	

NW'/4NW1/4

	

40.00 acres

GENWAL Resources acquired the NieÄson Fee Lease in ApriÄ 2004 (Refer to Appendix 1-15
for right-of-entry inforÄation.) This subÄease is described as foÄÄows :

T. 16 S ., R . 7 E .

	

Section 8

	

SW'/4

	

160.00 acres

It shouÄd be noted that throughout this Mining and RecÄaÄation PÄan the coÄbined area
(1080 acres) of FederaÄ Lease UTU-78953, the SITLA/PacifiCorp subÄease and the NieÄson Fee
Lease is coÄÄectiveÄy referred to as the South CrandaÄÄ Äease area, the South CrandaÄÄ tract, the South
CrandaÄÄ Äining area and other siÄiÄar terÄs .

GENWAL Resources acquired the Äodification of FederaÄ Lease U-68082 in February, 2005 .
(Refer to Appendix 1-15 for right of entry inforÄation .) This Äodification is described as foÄÄows :

T.15S., R. 7 E .

	

Section 32

	

W'/2NW'/4

	

80.00 acres
NW'/4 SW'/4

	

40.00 acres
TotaÄ 120.00 acres
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0 5.21 .14 Mine Maps and PerÄit Area Maps

PÄate 1-1 shows Äeases of the existing perÄit area (incÄuding the South CrandaÄÄ Äease area
and the U-68082 Äease Äod area) and defines the IncidentaÄ Boundary Change area . PÄate 5-2
shows the boundaries of aÄÄ areas affected by Äining operations, incÄuding the proposed
underground workings within the IBC area . PÄate 5-3 shows the disturbed surface area within the
perÄit area incÄuding the cuÄvert expansion. The Äocation and extent of potentiaÄ subsidence is
shown on PÄate 6-2 .

5.21 .15 Land Surface Configuration Maps

Topographic Äaps used by GENWAL to depict surface contours within the perÄit area are
represented on PÄate 5-3 .

5.21 .16 Maps and Cross-Sections of the Features and Proposed Features

Maps produced by GENWAL show the faciÄities, disturbed area, disturbed area boundary,
(PÄate 5-3), expÄosive storage (there is no expÄosive storage on the surface), and point source
discharges (PÄate 7-5) . These Äaps are Äocated within this appÄication .

5.21.17 Transportation FaciÄities Maps

This appÄication describes each road and conveyor systeÄ to be constructed and used by
the appÄicant as required by R645-301-527. Maps supporting this section incÄude PÄates 5-3, 5-6,
5-10315-1911 7-5, 7-5A, 7-5B and 7-5C .

5.21 .18 Support FaciÄities

Drawings showing support faciÄities are Äocated on PÄates 5-3, 5-6,5-7, 5-8, 5-18,7-5,7-5A,
7-5B, and 7-5C .

5.21.20 Signs and Markers

Signs and Markers are posted, Äaintained, and reÄoved by the operator ; wiÄÄ be of uniforÄ
design that can be easiÄy seen and read, be Äade of durabÄe ÄateriaÄ, and conforÄ to ÄocaÄ Äaws and
reguÄations, and be Äaintained during aÄÄ activities to which they pertain . Identification signs wiÄÄ
be pÄaced, Äaintained, and Äarked in accordance with R645-301-243 .

5.21.24 Mine and PerÄit Identification Signs

Mine and perÄit identification signs wiÄÄ be dispÄayed in accordance with R645-301-
521 .240 through R645-301-521 .244 .
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5.21.25 PeriÄeter Markers

The periÄeter of aÄÄ areas affected by surface operations or faciÄities are or wiÄÄ be cÄearÄy
Äarked.

5.21 .26 Buffer Zone Markers

Signs which have been or wiÄÄ be erected for buffer Zones as required by R645-301-731 .600
wiÄÄ be cÄearÄy Äarked .

5.21 .27 TopsoiÄ Markers

Markers have been and wiÄÄ be erected to Äark where topsoiÄ or other vegetation-supporting
ÄateriaÄ is stockpiÄed as required under R645-301-234 .

5.22 CoaÄ Recovery

The Bureau of Land ManageÄent (BLM) and the Utah State Division of NaturaÄ Resources
govern the conservation and royaÄty payÄents of the coaÄ Äocated within GENWAL's proposed
perÄit boundary. Mining pÄans Äust be approved by the BLM before Äining can occur within the
new area. A Resource Recovery Protection PÄan (R2P2) is currentÄy on fiÄe with the BLM and aÄÄ
federaÄ coaÄ wiÄÄ be Äined in accordance with the R2P2 to ensure the diÄigent deveÄopÄent and
extraction of aÄÄ ÄinabÄe coaÄ. (See Appendix 5-24 and Appendix 5-24A)

The Äower BÄackhawk ForÄation of the Wasatch PÄateau is known to contain two ÄinabÄe
seaÄs in this generaÄ area. These two seaÄs are ÄocaÄÄy referred to as the Hiawatha and BÄind
Canyon (Äower and upper coaÄ respectiveÄy) seaÄs . DriÄÄing which began in March of 1985, and has
since concÄuded, reveaÄed that the upper seaÄ is not of ÄinabÄe thickness in previous Lease Area .
In the South CrandaÄÄ Äease area both seaÄs are ÄinabÄe . In the U-68082 Äease Äod area onÄy the
Hiawatha seaÄ is ÄinabÄe .

In the State Äease (M-21568) GENWAL has coÄÄitted to driÄÄing 150 foot "up-hoÄes" every
haÄf-ÄiÄe in the Äains prior to second Äining. InstaÄÄation of the 150 foot up-hoÄes wiÄÄ aÄÄow for
Äocation and evaÄuation of the overÄying seaÄs for coaÄ production . Mine deveÄopÄent pÄans for
the upper seaÄ wiÄÄ be deveÄoped and subÄitted for approvaÄ if the horizontaÄ extent and Äining
conditions Äake Äining the upper seaÄ econoÄicaÄÄy feasibÄe . The BLM has deterÄined the upper
seaÄ is not ÄinabÄe and during 1985, approvaÄ was given by both the BLM and the Division to
coÄÄence piÄÄaring of the Äower seaÄ .

GENWAL wiÄÄ Äine froÄ rock to rock in areas where coaÄ is Äess than 8' thick and geoÄogic
conditions aÄÄow. However, in areas where the top is poorÄy consoÄidated (i .e . shaÄe partings are
present with ÄaÄinae of carboniferous ÄateriaÄs with sÄickensides) and the roof is not seÄf-
supporting, coaÄ top Äay be Äeft . In addition, on deveÄopÄent onÄy, in areas where the coaÄ is Äore
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case scenario. The subsidence vaÄues were reduced according to Figure 5-5 for areas that border
a barrier piÄÄar aÄong the periÄeter of the Äease shown on PÄate 5-2 .

HorizontaÄ ÄoveÄent which wouÄd create sÄope faiÄure aÄong the escarpÄent is not expected
to occur due to subsidence because onÄy ÄiÄited coaÄ outcrop occurs within the Äease (the east side
of the Äease area). Within that area of oÄd works no piÄÄar extraction is anticipated .

As with areas in the western part of Äease SL-062648 and at the Co-Op's TraiÄ Canyon and
Bear Canyon Mines and the Beaver Creek #4 Äine, no escarpÄent faiÄure has occurred . HorizontaÄ
ÄoveÄent creating tension or coÄpression cracks can not be projected due to the overburden
thickness and Äack of jointing density and attitude data aÄong the surface rock exposures .

In addition, GENWAL wiÄÄ second Äine no cÄoser than 200 feet to any outcrop (with the
exception of portaÄs) and, in accordance with Forest Service StipuÄation #20, no Äining wiÄÄ be done
within a zone that Äight iÄpact the Joes VaÄÄey FauÄt. This area is deterÄined by a 22 degree angÄe-
of-draw (froÄ verticaÄ) eastward froÄ the surface expression of the Joes VaÄÄey FauÄt was used to
project the outer ÄiÄits of subsidence . Thus, subsidence wiÄÄ not intercept the Joes VaÄÄey FauÄt .
If subsidence does occur aÄong the western periÄeter, aÄÄ effects of the subsidence wiÄÄ be
Äaintained within the Äining perÄit boundary. No perenniaÄ streaÄs wiÄÄ be affected . On the
DeÄÄenbach fee tract Äining wiÄÄ not extend cÄoser than 200 feet froÄ the outcrop (other than
portaÄs) and no cÄoser than 50 feet froÄ the property boundaries . It shouÄd be noted that the Äine
projections and tiÄing for the DeÄÄenbach tract, and the South CrandaÄÄ Äease and the U-68082 Äease
Äod area are shown on PÄate 5-2 .

It is accepted practice in this area to use two sources of inforÄation for subsidence
evaÄuation . The sources are : 1) "SoÄe Engineering GeoÄogic Factors ControÄÄing CoaÄ Mine
Subsidence in Utah and CoÄorado",GeoÄogic Survey ProfessionaÄ Paper 969, by C . Richard Dunrud,
1976, and 2) "SME Mining Engineering Handbook", VoÄuÄe 1, by Arthur B . CuÄÄins and Ivan A .
Given, 1973. The concÄusions based upon the above source ÄateriaÄ are teÄpered by on site
evaÄuation and actuaÄ experience based on siÄiÄar Äining conditions in Äate Cretaceous overburdens
with siÄiÄar thicknesses and strengths . The surface area topography within the Äease is shown on
PÄate 3-1, 3-Ä a, 1-1 and others . The topographic Äap shows the reÄative steep sÄoping sides of the
canyons which contains CrandaÄÄ Canyon Creek, BÄind Canyon Creek, and Horse Canyon Creek
where rock outcrops are abundant . However, there are few, if any, taÄus sÄopes .

5.25.10 Subsidence ControÄ PÄan

The Subsidence ControÄ PÄan contained herein addresses specificaÄÄy those iteÄs that are
required by R645-301-525 Pertaining to Subsidence . This pÄan is an aÄendÄent to the originaÄ
appÄication fiÄed on DeceÄber 17, 1980, by GENWAL the SUBSIDENCE CONTROL PLAN FOR
GENWAL COAL COMPANY, INC as prepared by David A SkidÄore and L G Manwaring of
Revised 4/05/2003
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CoaÄ SysteÄs Inc ., on August 28, 1981 ; and the Mid-terÄ perÄit revisions dated 5-30-86. The
forÄat of the currentÄy approved COAL SYSTEMS report wiÄÄ be used with the concÄusions based
upon the resuÄts of the driÄÄing of the BÄind Canyon seaÄ which was obtained in ApriÄ, 1985, and
the Hiawatha seaÄ data obtained to date during Äine deveÄopÄent. The originaÄ appÄication was
subÄitted pursuant to the foÄÄowing : TitÄe 40, Chapter 10, Utah Code Annotated, 1943, as aÄended,
the "Cooperative AgreeÄent between the United States DepartÄent of Interior and the State of
Utah"; the Surface Mining ControÄ and RecÄaÄation Act (P . L. 95-87); and aÄÄ reguÄations
proÄuÄgated under those Acts affecting Äining operation conducted in the State of Utah .

It shouÄd be noted that, according to the stipuÄations of federaÄ Äease UTU-78953, there wiÄÄ
be no second Äining or subsidence under LittÄe Bear Creek within the South CrandaÄÄ Äease area .
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Surface Features and FaciÄities Subject to Subsidence .

An exaÄination of the surface area as weÄÄ as of state, federaÄ, and county records indicate
there are no Äan Äade structures, utiÄities right-of-ways and pubÄic or private resources
necessitating protection froÄ subsidence (PÄates 5-12, 5-13, and 5-3) within the Äine perÄit
boundaries . In addition, aeriaÄ inspection of the perÄit and adjacent area confirÄed the absence of
existing Äan Äade structures. The occurrence of subsidence wiÄÄ not produce ÄateriaÄ daÄage or
diÄinution of vaÄue of properties or foreseeabÄe use of Äands . PossibÄe effects of Äine subsidence
on groundwater resources are discussed in Chapter 7 . Creeks within the area incÄude CrandaÄÄ
Canyon Creek, BÄind Canyon Creek, and the Äeft fork of Horse Canyon . Both forks of CrandaÄÄ
Creek are considered to be perenniaÄ at Äeast up to the federaÄ Äease boundary with State Lease ML-
21568.

The surface in the area is controÄÄed and adÄinistered by the United States Forest Service
with a sÄaÄÄ southern parceÄ of Äand owned by GENWAL (PÄate 2-1) . The Äand is used for doÄestic
grazing in the areas of gentÄe sÄope and wiÄdÄife habitat and recreation over the totaÄ acreage . The
vegetative resources wiÄÄ not be negativeÄy iÄpacted by subsidence . Thus, the current Äand use is
expected to continue . SiÄiÄar Äining conditions and practices exist at Beaver Creek #4 Mine and
CO-OP's TraiÄ Canyon and Bear Creek Äines and no significant Äoss of vegetation has occurred at
those sites .

The CrandaÄÄ Canyon Mine on the western haÄf of Äease SL-062648 has experienced second
Äining under conditions siÄiÄar to Huntington Canyon and has not experienced any vegetation
change, subsidence or escarpÄent faiÄure . VisuaÄ iÄpact wiÄÄ onÄy be observed in the case of a totaÄ
escarpÄent faiÄure . Tension cracks, if any do deveÄop, as viewed froÄ the bottoÄ of the canyons
wiÄÄ not be visibÄe and the ÄaxiÄuÄ subsidence of three feet when viewed froÄ beÄow and at a
distance of greater than'/2 ÄiÄe wiÄÄ not be visibÄe . As per the USFS, there is no ÄarketabÄe tiÄber
in the area of potentiaÄ subsidence .

Since the originaÄ subÄittaÄ, severaÄ operations and construction Äodifications have been
subÄitted to satisfy reguÄatory coÄpÄiance requireÄents. Consideration was given to the subsidence
experienced at nearby Äines (CO-OP, Beaver Creek #4) exhibiting siÄiÄar overburden coÄposition
and Äining Äethods, on site inspections at the operating CrandaÄÄ Canyon, CO-OP and Beaver
Creek #4 Äines and caÄcuÄation based upon a generaÄÄy accepted forÄuÄas using ÄiÄited physicaÄ
coaÄ strength data in deterÄining coaÄ piÄÄar sizes, barrier piÄÄar design and direction of Äining . The
aforeÄentioned Äines were observed froÄ the surface to note any surface effects froÄ subsidence
froÄ piÄÄar Äining. No substantiaÄ affects froÄ Äining have been observed . The CrandaÄÄ Canyon
Mine has piÄÄared coaÄ in areas with as ÄittÄe cover as approxiÄateÄy 200' of overburden . The CO-OP
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Overburden thicknesses in the upper perenniaÄ reaches of CrandaÄÄ Canyon have been
deterÄine to be about 540 feet . Using a piÄÄar size of 70 x 65 and the worst case anaÄyticaÄ
condition, the factor of safety has been caÄcuÄated to be 2.2. The coaÄ outcrops within BÄind and
Horse (both the north and south forks of Horse Canyon) Canyons are above the perenniaÄ portions
of the streaÄ. Thus, no subsidence wiÄÄ occur under perenniaÄ sections of Horse Canyon (the BÄind
Canyon drainage is epheÄeraÄ) .

AÄÄ state appropriated water within the subsidence zone of the South CrandaÄÄ Äease area is
shown on PÄates 7-14 and 7-15 . PÄates 5-2(H) and 5-2(BC) show the Äine pÄan for the South
CrandaÄÄ Äease area . PÄate 5-2(H) shows the Äine pÄan for the U-68082 Äease Äod area. These Äaps
depict which areas wiÄÄ be ÄongwaÄÄed (fuÄÄ extraction) and which areas wiÄÄ be deveÄoped as first-
Äining onÄy. Subsidence Survey Letters of Notification to surface owners and water conservancy
districts are incÄuded in Appendix 5-25 .

The foÄÄowing state appropriated waters are Äocated within the subsidence zone : 93-383, 93-
381, 93-483, 93-191, 93-190 and 93-1180 . InforÄation about quaÄity, quantity, and ownership of
these waters can be found in Chapter 7, TabÄe 7-6, and in Appendix 7-1 .

5.25.14 Subsidence Monitoring

The appÄicant coÄÄits to iÄpÄeÄent the proposed subsidence controÄ pÄan and appÄicant
hereby incorporates the saÄe into this subÄittaÄ . An aeriaÄ Äonitoring systeÄ for the CrandaÄÄ
Canyon Mine which has been accepted for iÄpÄeÄentation and verticaÄ and horizontaÄ controÄ have
been estabÄished using ground controÄ stations, shown on PÄate 5-5 . (The prograÄ is incÄuded as
Appendix 5-8) . BaseÄine fÄight Äines were fÄown over Sections 31 and 32 of T15S R9E, Sections 5
and 6 T16S R7E, Sections 1 and 2 T16S R6E, and Sections 35 and 36 T15S R6E in October of
1989 . SeÄected portions and/or aÄÄ of Sections 34, 35, and 36 T15S R6E and Sections 2 and 3 T16S
R6E (PÄate 5-5) wiÄÄ be incÄuded in the 1995 FaÄÄ Survey to ensure that aÄÄ projected Äined areas
within LBA#9 are incÄuded in the subsidence Äonitoring prograÄ . ControÄ points within and
adjacent to the Äeased area (incÄuding the South CrandaÄÄ Äease area) have been estabÄished and
Äocated by surveying practices . Prior to Äining the area was photographed and a pin Äap was
generated.

AeriaÄ surveys wiÄÄ be conducted by GENWAL each year for the areas above and within the
20 degree angÄe of draw of the actuaÄ Äined area . Based on a written request by the Forest Service,
GENWAL is revising the subsidence Äonitoring pÄan . Monitoring wiÄÄ now be conducted annuaÄÄy
untiÄ subsidence of Äess than one foot has been Äeasured for three consecutive surveys showing that
subsidence is substantiaÄÄy coÄpÄete .

The foÄÄowing inforÄation wiÄÄ be forwarded to the Division on an annuaÄ basis when it
becoÄes avaiÄabÄe :

1 .

	

A current Äap of the underground workings with areas deÄineated as to where the
second Äining wiÄÄ begin .

2 .

	

The approxiÄate dates when second Äining wiÄÄ coÄÄence and terÄinate .
3 .

	

The date of Äonitoring .
4 . The verticaÄ and horizontaÄ positions of aÄÄ Äonitoring points and pins, directÄy over

and within the 20 degree angÄe of draw to the Äined area, surveyed by aeriaÄ
photography for that specific year.

04/99 Revised 07/99

	

5-25



There was and has been no evidence of escarpÄent subsidence or faiÄure . There are no
further pÄans to Äonitor escarpÄents in the area not visibÄe froÄ Huntington or CrandaÄÄ Canyons .
The subsidence/escarpÄent survey resuÄts were recorded and subÄitted to the appropriate reguÄatory
authority. No escarpÄent faiÄure occurred .

5.25.15 Anticipated Effects of PÄanned Subsidence

If subsidence does occur, surface effects Äay incÄude ÄiniÄaÄ ground Äowering and
teÄporary tensionaÄ fractures at the Äargins of the subsided area . Any subsidence occurring on the
160 acre DeÄÄenbach fee tract shouÄd have ÄiniÄaÄ effects on the surface . There are no
escarpÄents, raptor nests, archeoÄogy site, streaÄs or springs Äocated the DeÄÄenbach tract . This
tract (surface and underground) is privateÄy owned by GenwaÄ Resources Inc . The tract is within
the presentÄy approved perÄit area and is incÄuded in the current subsidence Äonitoring pÄan .

Subsidence Äonitoring for the South CrandaÄÄ Äease area and the U-68082 Äease Äod area
wiÄÄ be done according to the existing pÄan approved for the CrandaÄÄ Canyon Äine . Pre-subsidence
base-Äine aeriaÄ surveys have been coÄpÄeted and the initiaÄ survey controÄ ÄonuÄents have been
instaÄÄed on the ground . AdditionaÄ controÄ points (ÄonuÄents) wiÄÄ be instaÄÄed as Äining
progresses. (Refer to PÄates 5-2 and 5-5 for the Äocation of the existing and future ÄonuÄents .)

In Äuch of the area of the South CrandaÄÄ Äease area, both the Hiawatha and the BÄind
Canyon seaÄs are proposed for fuÄÄ extraction ÄongwaÄÄ Äining. In these areas the coÄbined
thickness of both seaÄs ranges upward to about 12 feet . If surface subsidence in these areas is 80%
of totaÄ Äined seaÄ thickness, then it Äay be possibÄe to see nearÄy 10 feet of subsidence in soÄe
areas of the Äease after Äining . It shouÄd be noted that the Forest Service and BLM have iÄposed
a speciaÄ stipuÄation in the South CrandaÄÄ federaÄ Äease specificaÄÄy to provide additionaÄ protection
to the LittÄe Bear spring systeÄ . These Äease stipuÄations prohibit fuÄÄ-extraction Äining in the
foÄÄowing areas ;

a)

	

area under the LittÄe Bear streaÄ channeÄ with Äess than 600' of overburden .
b)

	

area within 1000' of the southeast corner of the Äease (to protect the MiÄÄ Fork
graben . )

c)

	

area within 1000' of southern boundary of Äease (to protect possibÄe water-bearing
fracture systeÄ .)

GENWAL personneÄ wiÄÄ conduct a surface inspection of aÄÄ areas where subsidence has
occurred no sooner than 6 Äonths but no Äater than 12 Äonths after extraction Äining has occurred .

5.25.16 Mitigation of DaÄages

I*

As previousÄy presented within this chapter, no ÄateriaÄ daÄage or diÄinution of vaÄue or
foreseeabÄe use of Äands is expected to occur . GENWAL has been in consuÄtation with the BLM and
received their concurrence with the concÄusions presented in this docuÄent, a copy of the BLM
correspondence Äay be found in Appendix 5-5 . DispÄaceÄent of wiÄdÄife due to subsidence Äay
Revised 1/13/2004
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i
be ÄiniÄaÄ. However, springs within the potentiaÄ subsidence ÄiÄit are a significant resource to the
ÄocaÄ wiÄdÄife and Äay be iÄpacted .

Seeps and springs within the possibÄe subsidence ÄiÄit eÄit water froÄ the North Horn
ForÄation, Price River ForÄation, BÄackhawk ForÄation, and the CastÄegate Sandstone . A ÄiÄited
nuÄber of seeps and springs are found to issue froÄ the BÄackhawk ForÄation and CastÄegate
Sandstone units within the area of possibÄe subsidence ÄiÄits . These seeps and springs show onÄy
ÄiÄited use by deer and eÄk. Subsidence froÄ Äining in these areas wiÄÄ have ÄiniÄaÄ iÄpacts on
water suppÄies froÄ seeps and springs in the vicinity of the Äine . Water Äonitoring and the
ProbabÄe HydroÄogic Consequences are discussed in detaiÄ in Chapter 7 of this perÄit .

Seeps and springs within the possibÄe subsidence ÄiÄit of Äining eÄit water froÄ the North
Horn and Price River ForÄations 100 to 2100 feet (10 to 210 tiÄes the coaÄ bed thickness) above
the intervaÄ to be Äined . If repeated subsidence via roof faiÄure occurs, eÄastic defÄation is beÄieved
to occur at a distance of nine coaÄ seaÄ thicknesses (90 feet) above the coaÄ . If any tension cracks
do deveÄop, they shouÄd be seaÄed by cÄay Äigration occurring during eÄastic deforÄation . As a
resuÄt, these seeps and springs shouÄd not be affected by subsidence . However, Äonitoring wiÄÄ be
conducted as described in Chapter 7 .

GENWAL recognizes the fact that the Division of WiÄdÄife Resources, the Division of OiÄ,
Gas, and Mining and the USFS consider aÄÄ seeps and springs to be iÄportant to wiÄdÄife . If, during
the Äonitoring of the springs, non-cÄiÄatic diÄinutions of fÄow froÄ any seep or spring in the area
are substantiated, GENWAL wiÄÄ notify the Division of WiÄdÄife Resources, the Division of OiÄ, Gas,
and Mining, the State Engineer and the U. S. Forest Service . If docuÄentation concÄudes that
Äining efforts at the CrandaÄÄ Canyon Mine have reduced or eÄiÄinated the fÄow froÄ the seeps and
springs, then acceptabÄe reÄediaÄ action pÄans wiÄÄ be subÄitted for approvaÄ and subsequentÄy
instaÄÄed .

In the event subsidence negativeÄy iÄpacts grazing, the appÄicant wiÄÄ coÄpensate the owner
or appropriate the party by paying the fair Äarket vaÄue for the Äoss experienced . CoÄpensation wiÄÄ
be Äade after the grazing Äoss is proven to have resuÄted froÄ surface subsidence reÄated to the
operation of the CrandaÄÄ Canyon Mine .

ShouÄd any structures such as roads, bridges, etc ., be adverseÄy iÄpacted as a direct resuÄt
of subsidence directÄy reÄated to the operation of the CrandaÄÄ Canyon Mine, the operator wiÄÄ repair
or repÄace the structure, whichever is Äore econoÄicaÄ .

Mitigation for potentiaÄ disruption to the LittÄe Bear Spring wiÄÄ be accoÄpÄished through
the construction of a water treatÄent pÄant which wiÄÄ provide repÄaceÄent water for the spring if
Äining activity in the South CrandaÄÄ Äease area affects the quaÄity or quantity of the spring .
Construction of this water treatÄent pÄant wiÄÄ be done under the provisions of a water repÄaceÄent
agreeÄent between GENWAL Resources, Inc . and the CastÄe VaÄÄey SpeciaÄ Service District who
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Äaintain cuÄinary water rights to LittÄe Bear Springs. A copy of this water repÄaceÄent agreeÄent
is incÄuded in Appendix 7-51 .

It shouÄd be noted that neither the LittÄe Bear spring, nor its recharge fauÄt systeÄ, is Äocated
within the subsidence zone of the proposed South CrandaÄÄ Äine, nor are they even Äocated within
the South CrandaÄÄ Äease area .

Subsidence projections for the South CrandaÄÄ Äease area are depicted on PÄates 5-2(H) and
5-2 (BC) . Subsidence projections for the U-68082 Äease Äod area are shown on PÄate 5-2(H).

The powerÄine that crosses the South CrandaÄÄ Äease was buiÄt by GENWAL to serve the
CrandaÄÄ Canyon Äine . This powerÄine foÄÄows the highÄine of the ridge and is Äore than 1500'
above the coaÄ seaÄ to be extracted . Due to the depth of cover no daÄage to this powerÄine is
expected due to subsidence . If any daÄage occurs GENWAL wiÄÄ be out of power and wiÄÄ
iÄÄediateÄy Äake arrangeÄents for any necessary repairs .

It shaÄÄ be noted that the extent of possibÄe subsidence in the U-68082 Äease Äod area is
difficuÄt to predict because the extent of Äining in this area is extreÄeÄy specuÄative due to the Äow
coaÄ (5' and Äess) in this area . However, in keeping with speciaÄ Äease stipuÄation # 1 (see Appendix
1-15A, AttachÄent 3) there wiÄÄ be no second Äining (and hence no subsidence) in any areas where
the cover is Äess than 50 tiÄes the seaÄ height pÄus 50', or approxiÄateÄy 300' overburden . A
detaiÄed discussion of this stipuÄation can be found in Appendix 3-20, (FinaÄ EnvironÄentaÄ
AssessÄent, Modification of FederaÄ CoaÄ Lease UTU-68082, U.S. Forest Service .)
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5.25.20 Subsidence ControÄ

GENWAL wiÄÄ coÄpÄy with aÄÄ provisions of the approved subsidence controÄ pÄan and wiÄÄ
correct any ÄateriaÄ daÄage resuÄting forÄ subsidence to surface Äands as a direct resuÄt of the
operation of the CrandaÄÄ Canyon Mine . This wiÄÄ be done to the extent technicaÄÄy and
econoÄicaÄÄy feasibÄe, by restoring the Äand to a condition capabÄe of Äaintaining the vaÄue and
reasonabÄy foreseeabÄe uses which it was capabÄe of supporting before subsidence .

The Äine pÄan is designed so that Äining wiÄÄ not resuÄt in ÄateriaÄ daÄage to perenniaÄ
streaÄs or iÄpoundÄents having a storage voÄuÄe of 20 acre feet, or which couÄd resuÄt in
environÄentaÄ degradation or safety hazards to streaÄs and associated structures .

5.25.30 PubÄic Notice of Proposed Mining

At Äeast six Äonths prior to Äining, or within that period if approved by the Division, aÄÄ
owners and occupants of surface property wiÄÄ be notified, by ÄaiÄ, identifying specific areas in
which Äining wiÄÄ take pÄace, dates that specific areas wiÄÄ be underÄined, and the Äocation or
Äocations where the operator's subsidence controÄ pÄan Äay be exaÄined .

5.26 Mine FaciÄities

The existing surface faciÄities were partiaÄÄy Äocated in a predisturbed area and the onÄy area
where the coaÄ outcropped in the Äease area . The existing surface faciÄities are Äocated in a very
ÄiÄited disturbed area . The cuÄvert expansion project adds the ÄiniÄaÄÄy necessary area for
additionaÄ and iÄproved faciÄities . The use of a 72" diaÄeter cuÄvert, through which CrandaÄÄ Creek
is routed, is the priÄary feature used to ÄiniÄizing the disturbed area within the steepÄy sÄoped
canyon. See PÄate 5-3 for the surface Äayout and PÄates 3-7, 3-8, and 3-9 and 5-20 for the preÄining
Äand configuration.
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APPENDIX 5-24A

R2P2 (RESOURCE RECOVERY AND PROTECTION PLAN)

APPROVAL LETTER

(120 ACRE MODIFICATION, FEDERAL LEASE UTU-68082)



FEB-25-2005 FRI 08 :22 AM

IN REPLY REFER TO:
UTU-68082
U-54762
(UT-923)

Certified MaiÄ--Return Receipt Requested

Mr_ John C . Lewis
Mining Engineer
GenwaÄ Resources, Inc .
P. O. Box 1077
Price, Utah 84501

Re:

	

Minor Modification . Resource Recovery and Protection PÄan (R2P2), Revised Life of Mine PÄan,
Low-SeaÄ LongwaÄÄ PaneÄs, East and North Mining Areas, CrandaÄÄ' Canyon Mine

Dear Mr. Lewis :

The Bureau of Land Manageuient (BLM) has received froÄ GenwaÄ Resources, a Äodification to the
subject R2P2 . The proposed Äodification revises Äining pÄans for Äow-seaÄ areas with the acquisition of
Äow-seaÄ ÄongwaÄÄ Äachinery, and updates tiÄing for Äife of Äine recovery. The changes are for FederaÄ
coaÄ Äeases UTCJ-68082, U-54762, and adjacent State of Utah coaÄ Äeases.

GenwaÄ pÄans a nuÄber of revisions to the approved R2P2 .

1. Convert a previousÄy approved area for rooÄ and piÄÄar Äining to Äine two sÄaÄÄ ÄongwaÄÄ
paneÄs. #'s 20 and 21 . This area is south of West Mains and directÄy between the oÄd
ÄongwaÄÄ paneÄ # 3 on the west and oÄd works on Äease SL-062648 to the east. The area had
projected coaÄ heights Äess than what the previous ÄongwaÄÄ equipÄent couÄd Äine. The
acquisition of Äow-seaÄ ÄongwaÄÄ equipÄent is GenwaÄ's justification for the change.

2. DeveÄop and Äine ÄongwaÄÄ paneÄ # 22 paraÄÄeÄ to West Mains and east of oÄd ÄongwaÄÄ paneÄ
# 2. Again, this area originaÄÄy was projected with seaÄ heights . In addition, GenwaÄ has
requested a Äease Äodification for additionaÄ coaÄ Äands at the eastern boundary of LTTU-
86082, just west of the outcrop in Huntington Canyon. With the acquisition of Äow-seaÄ
ÄongwaÄÄ equipÄent, GenwaÄ wiÄÄ atteÄpt to deveÄop and extend ÄongwaÄÄ paneÄs into this
area .

FAX NO .

United States DepartÄent of the Interior

BUREAU OF LAND MANAGEMINT
Utah State Office
P.O. Box 45155

SaÄt Lake City, UT 84145-0155
http://www.bÄÄ.gov
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3. Probe/deveÄop the area north of pÄanned ÄongwaÄÄ paneÄ # 22, as shown on GenwaÄ's Äap of
Oct 12, 2004, to ascertain if coaÄ heights wiÄÄ support coaÄ recovery . if probing/deveÄopÄent
proves a recoverabÄe reserve, a paneÄ pÄan wiÄÄ be subÄitted for approvaÄ. Any coaÄ to be Äeft
unÄined Äust be approved by BL .M prior to abandoning the area .

4. Revise pÄanned recovery of coaÄ reÄnants in Äains and sub-Äains . GenwaÄ pÄans retreat
recovery of soÄe piÄÄars and barriers reÄaining in Äain entries and sub-Äain entries and
updates tiÄing and sequencing of this recovery.

The BLM has reviewed and anaÄyzed the proposed revisions . Starting with the proposed ÄongwaÄÄ paneÄs
# 20 and # 21, we agree with the pÄan. When GenwaÄ had earÄier coÄpÄeted ÄongwaÄÄ paneÄ # 19 and had
deveÄoped Main Bast directÄy north of paneÄ # 19, the £LM had given verbaÄ approvaÄ to deveÄop 3 s/4
East (a three entry deveÄopÄent set) into this Äow coaÄ bÄock that was previousÄy pÄanned for rooÄ and
piÄÄar Äining if coaÄ heights were high enough . Subsequent quarterÄy inspections (June 29 and SepteÄber
14, 2004) confirÄ coaÄ heights above 5 feet thick and in the range of the new Äow-seaÄ ÄongwaÄÄ
equipÄent. Though the apparent and projected coaÄ heights are near the ÄiniÄuÄ ÄiÄits for operating the
ÄougwaÄÄ equipÄent, the BLM encourages fuÄÄ recovery .

The area north of Main West and east of oÄd ÄongwaÄÄ paneÄ # 2 is aÄso approved with siÄiÄar conditions
as in area one. This area was not previousÄy scheduÄed for Äining as the back end of oÄd paneÄ # 2
stopped due to coaÄ beÄow 6 feet which was the ÄiÄits of the previous ÄongwaÄÄ Äachinery. With the
acquisition of a Äow-seaÄ continuous Äiner and ÄongwaÄÄ equipÄent, BLM gave verbaÄ approvaÄ to
connect up the Main West entries with the back end bÄeeder entries of oÄd ÄongwaÄÄ paneÄ # 2 (now caÄÄed
3'' North off Main West) and then drive deveÄopÄent entries east (caÄÄed 1 $' Right Gate off of 3`h North)
to ascertain coaÄ heights for a Äow-seaÄ ÄongwaÄÄ paneÄ . In addition, GenwaÄ appÄied for a Äease
Äodification for the east end of Äease UTU-68082 to acquire unÄeased coaÄ (if it exists with ÄinabÄe
thickness) between the boundary and the outcrop to Huntington Canyon . An inspection on SepteÄber 14,
2004, verified that the beginnings of Äx` Right Crate had thicknesses of greater than 5 feet . We agree with
the proposaÄ and aÄso the generaÄ pÄan to deveÄop north of this proposed paneÄ # 22 to recover ÄinabÄe
coaÄ with the new Äow-seaÄ Äining equipÄent . The requireÄents for the R2P2 for this Äease Äodification
area are Äet with your subÄission. However, GenwaÄ is not authorized to Äine in the Äease Äodification
area (west quarter of section 32, township 15 south, range 7 east) untiÄ a perÄit under the Surface Mining
ControÄ and RecÄaÄation Act (adÄinistered by Utah Division of OiÄ Gas and Mining) is issued . This
Äetter wiÄÄ be copied to Utah Division of OiÄ Gas and Mining (UDOGM) and wiÄÄ serve as our concurrence
to theÄ for requireÄents under the MineraÄ Leasing Act .

The fourth part of the proposed revisions depicts new sequencing and tiÄing of Äining reÄnant piÄÄars
Äeft in the Äains and sub-Äains as part of finaÄ retreat Äining . We agree and find the pÄan for recovering
piÄÄars in the Äains and sub-Äains a good atteÄpt to recover reÄnant coaÄ surrounded by Äined out areas.
We note that no retreat Äining of Main West inby crosscut 116 is depicted on the Äatest subÄission .
GenwaÄ inforÄed the BL.M in Äate October, 2004, that they were pÄanning to seaÄ Main West due to
adverse Äoading and the inabiÄity to Äaintain passage back to the end of Main West . BLM inspected the
area on NoveÄber 4, 2004, and noted the conditions . Heavy piÄÄar Äoading was noted froÄ crosscut 125
aÄÄ the way back to near the end of Main West . Two Äarge intersection caves were noted and heavy rib
sÄoughage on the intake entry for Äost of this Äength_ In addition, the rib Äine to the north barrier was
pushing out coaÄ weÄÄ into the entry . It is apparent that piÄÄar recovery wiÄÄ not be possibÄe . First, before
any additionaÄ Äining can occur, aÄÄ entries Äust be Äade traveÄabÄe which wiÄÄ require aÄÄ caves and
faiÄures cÄean up and secured . The depth for Äost of Main West is over 1500 feet with the ÄiddÄe area
(where the worst conditions were noted) is over 2000 feet deep . Main West perforÄ its function of
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ÄongwaÄÄ gob return air courses for the Äife of the north and south ÄongwaU bÄock near Joe's VaÄÄey fauÄt
but cannot be used for finaÄ piÄÄar recovery . We agree that the piÄÄars in Main West inby crosscut 116
cannot be recovered safeÄy or practicaÄÄy . We aÄso concur with seaÄing the area as the coaÄ is not
recoverabÄe, return ventiÄation is no Äonger needed and equipÄent and any hazardous ÄateriaÄs have been
reÄoved.

Our approvaÄ for these revisions to the R2P2 is conditioned on GenwaÄ updating the recoverabÄe reserve
base for the FederaÄ Äeases at the CrandaÄÄ Canyon Mine within 30 days . ShouÄd extra tiÄe be necessary
to finaÄize these nuÄbers, pÄease inforÄ us at the contacts Äisted beÄow . This is not a punitive Äeasure,
just an acknowÄedgeÄent that reserve figures were not tracked in the past by aÄÄ concerned . We wish to
rectify recoverabÄe reserves for aÄÄ Äeases and Äessees .

This approvaÄ of a Äinor Äodification to an existing R2P2 is CategoricaÄÄy ExcÄuded froÄ NationaÄ
EnvironÄentaÄ PoÄicy Act (NEPA) anaÄysis in that no new surface disturbance wiÄÄ occur froÄ this action
as stated in Overview of BLM's NEPA Process, February 1997, Appendix 2, page 2-7 (F)(7). NEPA
anaÄysis was conducted for the Äease Äodification area, and a Finding of No Significant IÄpact (FONSI)
was signed in NoveÄber 2004 .

GenwaÄ's proposed changes to the R2P2 coÄpÄies with the MineraÄ Leasing Act of 1920, as aÄended, the
reguÄations at 43 CFi7 3480, the Äease terÄs and conditions, and wiÄÄ achieve ÄaxiÄuÄ econoÄic
recovery of the FederaÄ coaÄ . The Äining pÄans as depicted on the October 12, 2004 subÄission (ACAD
REF: R2P2 CRANDALL) is approved as subÄitted with the Äentioned condition for reserves update . A
copy of the approved Äine Äap is encÄosed . This approvaÄ constitutes our concurrence for R2P2
requireÄents for UDOGM on the area of the Äease Äodification.

If you have any questions, pÄease contact Stephen FaÄk in Price at (435) 636-3605 or Jeff McKenzie of
Äy staff at (801) 539-4038 .

SincereÄy,

~4~aac
s F. KohÄer

Chief, SoÄid MineraÄs Branch

EncÄosure
Approved Mine Map

cc :

	

Price FieÄd Office (w/encÄ .)

Utah Division of OiÄ Gas and Mining (w/encÄ)
1594 West North TeÄpÄe, Suite 1210
SaÄt Lake City, Utah 84114-5801
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Introduction

This Chapter presents discussion of geoÄogic conditions within and adjacent to the GenwaÄ
Mine PerÄit Area, which consists of Lease Areas SL062648 and U054762, State Lease ML-21569,
State Lease ML-21568, FederaÄ Lease UTU-68082 (incÄuding the Äease Äodification), FederaÄ Lease
UTU-78953, the SITLA/PacifiCorp subÄease and the NieÄson Fee Lease . ConcÄusions herein are
based on fieÄd reconnaissance, expÄoratory driÄÄing and previous docuÄentation. Report references
are shown at the end of this chapter .

6.11

	

GeneraÄ RequireÄents

The geoÄogy within and adjacent to the perÄit area is discussed in Sections 6 .21 through 6.27
of this chapter. PÄans for casing and seaÄing of expÄoration hoÄes and for subsidence Äonitoring are
discussed in Sections 6 .30 through 6.32 .

6.12

	

Certification

AÄÄ required Äaps, pÄans and cross-sections presented in this chapter have been certified by
a registered professionaÄ engineer.

6.20

	

EnvironÄentaÄ Description

This section presents a description of the geoÄogic resources in, and adjacent to the perÄit
area.

6.21

	

GeneraÄ RequireÄents

RegionaÄ GeoÄogy

The Wasatch PÄateau consists of Tertiary and Cretaceous strata, ÄostÄy ÄiÄestone, sandstone,
and shaÄe that differ in resistance to erosion (Davis and DoeÄÄing, 1977) . LiÄestones and sandstones
generaÄÄy forÄ cÄiffs, whereas the shaÄes forÄ recessive sÄopes .

Stratigraphic units present in the vicinity of the CrandaÄÄ Canyon area incÄude froÄ youngest
to oÄdest (1) the North Horn ForÄation (sÄope-forÄing Äudstone and sandstone) . (2) the Price River
ForÄation which consists of the basaÄ CastÄegate Sandstone MeÄber (cÄiff-forÄing sandstones,
congÄoÄerates and Äinor aÄounts of shaÄe, of deÄtaic origin) and the Upper Price River MeÄber
(steep sÄope-forÄing sandstone with Äinor interbeds of pebbÄe congÄoÄerate and shaÄe, of fÄuviaÄ
origin). (3) the BÄackhawk ForÄation (cÄiff-forÄing sandstone underÄain by sÄope-forÄing
Äudstone, shaÄe and coaÄ, ofpaÄudaÄ origin). (4) the Star Point Sandstone (cÄiff-forÄing sandstones
consisting of deÄtaic and beach deposits), and (5) the Masuk ShaÄe MeÄber of the Mancos ShaÄe
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(sÄope-forÄing Äarine shaÄes), refer to Appendix 6-3 and 6-4 and PÄate 6-1 . The Star Point
Sandstone contains severaÄ shaÄe tongues of the underÄying Masuk ShaÄe in the Wasatch PÄateau
region .

The stratigraphic record produced by these units indicates that deposition up through the
BÄackhawk ForÄation consisted ÄostÄy of fine-grained detritus under conditions of reÄativeÄy quiet
and uniforÄ sediÄentation (Davis and DoeÄÄing, 1977) . An erosionaÄ disconforÄity exists at the
top of the BÄackhawk ForÄation, which is overÄain by coarse cÄastics of the CastÄegate Sandstone .
These coarse continentaÄ sediÄents suggest tectonic ÄoveÄent to the west and probabÄy Äark the
onset of the LaraÄide orogeny (Davis and DoeÄÄing, 1977) .

The Wasatch PÄateau Äies in a transition zone between the reÄativeÄy stabÄe CoÄorado PÄateau
to the east and the reÄativeÄy coÄpÄex and unstabÄe Basin and Range province to the west (Davis and
DoeÄÄing, 1977). Strata of the western Wasatch PÄateau dip into a coÄpÄexÄy fauÄted ÄonocÄine,
whereas strata on the east side have predoÄinantÄy gentÄe dips and fauÄts are Äess nuÄerous (Davis
and DoeÄÄing, 1977) .

Major fauÄts present within the region of the coaÄ fieÄds are north-trending with ÄaxiÄuÄ
dispÄaceÄents of up to 2,300 feet (Davis and DoeÄÄing, 1977) . Many north-trending fauÄts with
Äinor dispÄaceÄents are present and few east-trending fauÄts, Äost of which have dispÄaceÄents
of Äess than 100 feet, are aÄso present ÄocaÄÄy .

Most of the strata in the coaÄ fieÄd forÄ broad anticÄines and syncÄines that trend northeast
or are roughÄy perpendicuÄar to the principaÄ fauÄt zones (Davis and DoeÄÄing, 1977) .

GeoÄogy of Project Vicinity

The drainage basins of CrandaÄÄ BÄind and Horse Canyons cover approxiÄateÄy 5 .7, 2.0 and
7.0 square ÄiÄes respectiveÄy and expose six geoÄogic units which range in age froÄ Cretaceous to
Tertiary. Surface Äands within the perÄit area consist entireÄy of outcrop exposures of sandstones,
Äudstones and coaÄ of the CastÄegate Sandstone, BÄackhawk ForÄation, Star Point Sandstone, Price
River ForÄation, and North Horn ForÄation and are shown on PÄate 6-1 .

The Hiawatha and BÄind Canyon coaÄ seaÄs, which wiÄÄ be of iÄportance in the perÄit area
are present at or near the base of the BÄackhawk ForÄation (CaÄpanian in age) . SeveraÄ other thin
ÄenticuÄar coaÄ seaÄs are present at the property, but none are of significant thickness or of probabÄe
ÄateraÄ extent to be of econoÄic interest . In Äuch of the perÄit area, incÄuding the U-68082 Äease
Äod area, onÄy the Hiawatha seaÄ is of sufficient thickness to be econoÄicaÄÄy recoverabÄe .
However, in the South CrandaÄÄ Äease area both seaÄs are ÄineabÄe .

The Hiawatha coaÄ seaÄ has been Äined and is exposed at an approxiÄate eÄevation of 7,900
feet aÄsÄ (Appendix 6-1) . Mining overburden above the Hiawatha coaÄ seaÄ in the perÄit area
consists of the BÄackhawk ForÄation, CastÄegate Sandstone, and the Upper Price River MeÄber and
the North Horn ForÄation. Surface outcrop of these forÄations rise froÄ approxiÄateÄy 7,900 feet
aÄsÄ to approxiÄateÄy 10,700 feet aÄsÄ in the center of Section 3 .5 in Lease #UTU-68082 . This
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resuÄts in a ÄaxiÄuÄ overburden of approxiÄateÄy 2,400 feet and an average overburden of
approxiÄateÄy 1,100 feet. The entire area is underÄain by the Star Point Sandstone .

The coaÄ-bearing unit is the Upper Cretaceous BÄackhawk ForÄation . The BÄackhawk
ForÄation is coÄposed of grey sandstone, siÄtstone, shaÄe, and coaÄ ; it is coÄposed of about 50% fine-
grained sandstone and is present in thicknesses of 650 to 1,000 feet at CrandaÄÄ Canyon . The
Hiawatha coaÄ bed is the thickest coaÄ bed present (10 feet at CrandaÄÄ Canyon), and is found near the
base of the BÄackhawk (Lines, 1985).

The Upper Cretaceous Star Point ForÄation underÄies the BÄackhawk ForÄation . It is
predoÄinateÄy coÄposed of Äassive tan ÄediuÄ-grained sandstone with Äinor interbeds of shaÄe and
siÄtstone near its base . This forÄation outcrops east of the CrandaÄÄ Canyon Mine and reaches a
thickness of 350 to 450 feet . At the southeast end of TraiÄ Mountain, where the Star Point is exposed,
it is about 500 feet thick (Lines, 1985). This forÄation is of significance since it and the saturated
portions of the BÄackhawk ForÄation coÄprise a regionaÄ aquifer present at both Äine sites .

The Upper Cretaceous CastÄegate ForÄation overÄies the BÄackhawk ForÄation and is
doÄinated by Äassive tan ÄediuÄ-grained Äassive sandstone . It has a thickness of about 170 to 200
feet at TraiÄ Mountain, and is 250 feet thick at CrandaÄÄ Canyon (Lines, 1985) .

The CastÄegate is overÄain by the Upper Cretaceous Price River ForÄation, a grey ÄediuÄ -
to coarse - grained sandstone interbedded with severaÄ thin shaÄe beds at both Äine sites . The Price
River is about 700 feet thick at the TraiÄ Mountain Mine (Lines, 1985), and is about 600 feet thick at
the CrandaÄÄ Canyon Mine .

OverÄying the CastÄegate is the North Horn ForÄation of Upper Cretaceous and Tertiary age .
It is coÄposed of interbedded shaÄes, siÄtstone, sandstones, and ÄiÄestones . At the TraiÄ Mountain
Äine it reaches a thickness of about 1,000 feet, aÄthough thicknesses of onÄy severaÄ hundred feet are
present at GenwaÄ, due to erosion . The North Horn ForÄation caps the Äountain ridges in the area,
and serves as a recharge unit to underÄying forÄations and suppÄies water to springs within the
forÄation .

The Joes VaÄÄey FauÄt breaks the continuity of these geoÄogic units at both the TraiÄ Mountain
and CrandaÄÄ Canyon Mines . The Joes VaÄÄey FauÄt Äies aÄong the west base of TraiÄ Mountain, and
aÄong the west base of East Mountain at the CrandaÄÄ Canyon Mine (Davis and DoeÄÄing, 1977) . The
Joes VaÄÄey FauÄt forÄs the eastern boundary of a graben about 3 ÄiÄes wide which extends north and
south of both Äines (Davis and DoeÄÄing, 1977) . Davis and DoeÄÄing (1977) estiÄate approxiÄateÄy
2300 feet of verticaÄ dispÄaceÄent aÄong the fauÄt in this area . Stratigraphic dip at both Äine sites is
approxiÄateÄy 2 to 3 degrees to the southeast (Lines, 1985) .

I*
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As discussed in Section 5 .25, Äining-induced subsidence wiÄÄ not intersect the Joes VaÄÄey
FauÄt. The ÄaxiÄuÄ ÄiÄit of subsidence in the perÄit area is depicted on PÄates 5-2, 5-2B, and Figure
5-9, and subsidence-induced hydroÄogic effects are discussed in Section 7 .0 .

GeoÄogic inspection of the property indicates that prior Äining of the Hiawatha SeaÄ did not
encounter subsurface water . The Äaps subÄitted in Appendices 6-3 and 6-4 and PÄate 6-1 are
incÄuded to show the reÄative Äocation of the geoÄogic forÄations to the Äine perÄit area .

I*

I*

6.22

6.22.1

Cross Sections, Maps and PÄans

Stratigraphic sections, best avaiÄabÄe BLM and GenwaÄ data are shown in Appendices 6-1, 6-4
and 6-5. DriÄÄ hoÄe . resuÄts and cross sections are shown in Appendix 6-5 . The GeoÄogic Äap is on
PÄate 6-1 . CoaÄ seaÄ isopachs for the Hiawatha, BÄind Canyon and Bear Canyon SeaÄs are shown
on PÄates (aÄÄ appÄicabÄe data) 6-3, 6-4 and 6-5, respectiveÄy . Overburden is shown on PÄate 6-6 .
Structure is shown in Appendix 6-3 . A structure contour Äap of the top of the Hiawatha seaÄ is
shown on PÄate 6-7 . Refer to PÄates 5-2(H) and 5-2(BC) for inforÄation regarding the South CrandaÄÄ
Äease area, and the U-68082 Äease Äod area incÄuding coaÄ seaÄ thickness, seaÄ intervaÄ, overburden
thickness, and driÄÄ hoÄe Äocations . A generaÄized geoÄogic cross-section is shown in Appendix 6-7 .

Test Borings and CoaÄ SaÄpÄing

GenwaÄ has incÄuded two ÄithoÄogic, depth correÄated sections to show thicknesses of
interburden and coaÄ froÄ the Star Point Sandstone to the surface . These geoÄogic sections are
provided in Appendix 6-1 and Appendix 6-5 . The Äithofacies of the BÄackhawk ForÄation in the
vicinity of the Äine area are shown in stratigraphic section within Appendix 6-1 and Appendix 6-5 .
Two additionaÄ hoÄes have been driÄÄed, MW-3 and MW-4 in State Section ML-21569 . MW-4 was
driÄÄed and cored and is a water Äonitoring source (Appendix 6-5). MW-3 was driÄÄed down but not
cored. These sections shouÄd provide sufficient technicaÄ inforÄation to deterÄine the nature, depth
and thickness of the coaÄ seaÄs, rider seaÄs, overburden and interburden strata for the perÄit area .
The thickness and extent of aÄÄ forÄations in the area adjacent to the Äine area are shown on PÄates
6-1 through 6-6, with reÄated discussion in Section 6 .21 . BorehoÄe Äocations are shown on PÄate 5-2 .
The known Äocations of proposed in-Äine up-driÄÄed borings and surface bore hoÄes are shown on
PÄate 5-2 .

The driÄÄing resuÄts obtained during 1985 indicate the presence of the BÄind Canyon seaÄ
aÄthough it is of unÄinabÄe thickness in the vicinity of the CrandaÄÄ Canyon No . 1 Mine (Appendices
6-1 and 6-5). The upper seaÄ wiÄÄ be caÄÄed the BÄind Canyon SeaÄ at the request of DOGM to
siÄpÄify discussion . The saÄe seaÄ has been referred to as the "upper Hiawatha SeaÄ" and the
"Äower Bear Canyon SeaÄ" at various other Äocations .

AnaÄysis of coaÄ saÄpÄes coÄÄected froÄ the Hiawatha SeaÄ indicate that it is a high voÄatiÄe
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bituÄinous coaÄ with a BTU content ranging froÄ 12,500 to 13,000 BTU, ash content of 6% to 8%,
Äoisture of 3% to 5%, voÄatiÄe Äatter froÄ 40% to 44%, fixed carbon froÄ 43% to 46% and suÄfur
froÄ 0.44% to 0.55%. ForÄs of SuÄfur average 0 .016% pyritic suÄfur, 0 .09% suÄfate suÄfur, and
0.30% organic suÄfur, Appendix 6-2 . Locations of saÄpÄes are at 1st Right Main West, 9th Äeft 1st
East, and 1st North 1 st Right .

Within the South CrandaÄÄ Äease there is onÄy one driÄÄ hoÄe of geoÄogic data, HC-4 . This hoÄe
was driÄÄed in 1981 and encountered 6'9" of coaÄ in the BÄind Canyon, and 5 .0' in the Hiawatha, which
is ÄarginaÄÄy ÄineabÄe with Äow coaÄ equipÄent. The coaÄ anaÄysis froÄ this hoÄe is : BÄind Canyon
13352 BTU, 0 .61% suÄfur, 5 .46% ash - Hiawatha: 13126 BTU, 0 .56% suÄfur, 6.3% ash. The Äocation
HC-4 is shown on PÄates 5-2 (BC) and 5-2 (H) .

6.22.2

	

CoaÄ SeaÄs, Overburden, StratuÄ CoaÄ SeaÄs

AdditionaÄ technicaÄ inforÄation has been subÄitted to deterÄine the nature, depth and
thickness of the coaÄ seaÄs, rider seaÄs, overburden and interburden strata for the perÄitted Äine
area based upon driÄÄing coÄpÄeted to date (Appendices 6-1 and 6-5 and PÄates 5-2) . There is
insufficient evidence to support the presence of the BÄind Canyon SeaÄ in CrandaÄÄ Canyon, but it
thickens southward to the MiÄÄ Fork area, beyond which it again is of ÄittÄe vaÄue (DoeÄÄing, 1972, p .
189). The oÄd workings can provide inforÄation on the Äower seaÄ (Hiawatha) and soÄe ground
water inforÄation but nothing about the other seaÄs . AdditionaÄ geoÄogic inforÄation was subÄitted
by Mr. WoÄÄen, a forÄer operator of the GenwaÄ property, which contained specific ÄithoÄogic
characterizations of the interburden, and the strata iÄÄediateÄy above and beÄow the coaÄ seaÄs
(Appendices 6-1 and 6-2) . AdditionaÄ geoÄogic inforÄation about the South CrandaÄÄ Äease area is
found in Appendix 6-6 .

CoaÄReserves CoaÄ-seaÄ data for Äease area SL 062648 indicates that approxiÄateÄy 840,000
tons of coaÄ are in pÄace, of which 400,000 tons are recoverabÄe . Lease area U 54762 contains
approxiÄateÄy 2.5 ÄiÄÄion tons of coaÄ in pÄace, of which approxiÄateÄy 1 .5 ÄiÄÄion tons are
recoverabÄe . ApproxiÄateÄy 0.5 ÄiÄÄion tons wiÄÄ be Äeft in pÄace for finaÄ retreat, Äeaving
approxiÄateÄy one ÄiÄÄion tons ÄinabÄe during advance .

In-pÄace tonnage for State Leases ML-215688 and ML-21569 is estiÄated at 18,000,000 tons,
of which 8,000,000 tons are considered recoverabÄe . The Lease #UTU-68082 has an estiÄated in-
pÄace tonnage of 36,000,000 tons, of which 12,000,000 tons are considered recoverabÄe . In the South
CrandaÄÄ Äease area the estiÄated recoverabÄe reserves are 7 .63 ÄiÄÄion tons. Due to the specuÄative
nature of the U-68082 Äease Äod area no recoverabÄe reserves are estiÄated .

AÄÄ Äining within the CrandaÄÄ Canyon # 1 Mine is within the Hiawatha seaÄ . The BÄind
Canyon seaÄ is present above the CrandaÄÄ Canyon # 1 Mine but is not thick enough to Äine . (CoaÄ
seaÄ isopachs for this area are shown on PÄates 6-4 and 6-5) in the area of the South CrandaÄÄ Mine
(i .e ., within the South CrandaÄÄ Äease area) both the Hiawatha and the BÄind Canyon seaÄs reach
ÄinabÄe thickness. The approved R2P2 for the South CrandaÄÄ Mine incÄude extraction froÄ both
seaÄs. The coaÄ seaÄ thickness isoapchs for the seaÄs in the South CrandaÄÄ Äease area are shown
on PÄates 5-2(H) and 5-2(BC) .
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0 DriÄÄ hoÄe and geoÄogicaÄ inforÄation for the area around the South CrandaÄÄ Äease area is
shown on PÄates 5-2(H) and 5-2(BC) . There is onÄy one driÄÄ hoÄe on the South CrandaÄÄ Äease, HC-4 .
The driÄÄer's Äog for HC-4 is incÄuded in Appendix 6-6 . The Bear Canyon seaÄ in this hoÄe is onÄy
2' thick.

The inforÄation obtained froÄ underground driÄÄ hoÄes 1 and 2 show the BÄind Canyon above
the CrandaÄÄ Canyon No . I Mine to be approxiÄateÄy 59 and 40 inches thick, respectiveÄy, which
Äakes this seaÄ unÄinabÄe and of no econoÄic vaÄue . Surface driÄÄ hoÄes 3 and 4 indicate the BÄind
Canyon seaÄ is 54 and 40 inches thick, respectiveÄy, in those areas . The BÄind Canyon seaÄ is
Äocated approxiÄateÄy 40 to 60 feet above the Hiawatha seaÄ . Refer to PÄate 5-2 for Äocations, DH-2
in FederaÄ Äease SL-062648 its Äocation is shown on PÄates 5-2(H) and 5-2(BC) . There is
approxiÄateÄy 60 acres of BÄind Canyon coaÄ at a thickness of 5 feet or Äore, equivaÄent to
approxiÄateÄy 418,000 tons of coaÄ in pÄace . AÄthough this seaÄ reÄains fairÄy continuous across the
property in the area above the CrandaÄÄ Canyon No. 1 Mine , it is not ÄineabÄe . In the area of the
South CrandaÄÄ Äine the BÄind Canyon seaÄ is thicker and is considered ÄineabÄe .
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AdditionaÄ driÄÄing inforÄation has been provided for the State Leases . This inforÄation is
incÄuded in Appendix 6-1 and 6-5 . The seaÄ inforÄation has been transÄated to the isopach Äaps,
PÄates 6-3, 6-4 and 6-5 . As shown on the isopach Äaps, the Hiawatha SeaÄ is the onÄy seaÄ which
is considered econoÄicaÄÄy recoverabÄe .

Five Äonitoring weÄÄs have aÄso been driÄÄed underground for ground water evaÄuation . DetaiÄs
on these weÄÄs are provided in Chapter 7, Section 7 .31 .21 and Appendices 7-46 and 7-47 .

Reserve CÄassifications . A Äap is provided deÄineating coaÄ outcrop Äines froÄ the Hiawatha
and BÄind Canyon seaÄs with the strike and dip indicated at one point, refer to PÄate 6-1 .

Stratigraphy. The BÄackhawk ForÄation is coÄprised of approxiÄateÄy 1,000 feet of gray
carbonaceous shaÄes, siÄtstones, coaÄs and thin interbedded sandstones . The coaÄ beds to be Äined
near the base of the forÄation are 6 to 11 feet thick and are generaÄÄy cÄassified as a high voÄatiÄe
bituÄinous coaÄ. The BÄackhawk ForÄation is underÄain by the Äassive cÄiff-forÄing Star Point
Sandstone, which is 200 to 400 feet thick .

Appendix 6-1 incÄudes two stratigraphic sections which were obtained by traversing the
stratigraphic coÄuÄn froÄ CrandaÄÄ Creek to the CastÄe Gate Sandstone . The entire stratigraphic
coÄuÄn is shown in Appendix 6-1 for the perÄit area . A generaÄized stratigraphic section is provided
in Appendix 6-4. This section has been confirÄed by fieÄd anaÄyses of distances between coaÄ seaÄs
and the thickness of the overburden in the Äine area, as described above. The stratigraphic section
accoÄpanies this chapter as part of Appendix 6-4 .

A coaÄ isopach (PÄate 6-3) and overburden isopach Äap showing the depth to the ÄinabÄe
Hiawatha SeaÄ is incÄuded as PÄate 6-6 to support extrapoÄation of ground water hydroÄogy
projections froÄ nearby Äines to the CrandaÄÄ Canyon Mine and to support projections of subsidence .

Structure . ForÄations in the centraÄ Wasatch PÄateau generaÄÄy dip 1-3 degrees to the west .
This regionaÄ structuraÄ attitude is broken by severaÄ north-south trending, high angÄe norÄaÄ fauÄts
which offset the rocks froÄ Äess than 10 feet to approxiÄateÄy 250 feet or Äore . As Äapped, there
are no Äajor fauÄts (other than the Joe's VaÄÄey FauÄt) present within the boundaries of the perÄit
area. Springs are present in the upper reaches of the canyon near the CastÄegate Sandstone-BÄackhawk
ForÄation contact. SeveraÄ seeps have been noted in the CrandaÄÄ perÄit area issuing froÄ the Star
Point Sandstone. A coÄpÄete discussion of the springs and seeps encountered within the perÄit area
is in Chapter 7 .

6.22.3

	

CoaÄ Outcrop / Strike and Dip

CoaÄ outcrops are shown on the isopach Äaps (PÄates 6-3, 6-4 and 6-5) and on aÄÄ Äine pÄans
and progress Äaps (Chapter 5) . PÄate 6-7 is a structure contour Äap of the top of the Hiawatha seaÄ .
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PÄates 5-2 and 6-1 show strike and dip providing an average strike over the entire area where
the coaÄ outcrop data have been obtained . An average strike designation was necessary due to the
severe erosionaÄ and geographic conditions of the area, which wouÄd Äake anything but an average
direction highÄy inaccurate . This dip is to the southeast, and varies sÄightÄy froÄ the regionaÄ dip due
to ÄocaÄ geoÄogic conditions .

6.22.4

	

Gas and OiÄ WeÄÄs

There are no gas or oiÄ weÄÄs known to exist within, or adjacent to, the perÄit area .

6.23

	

GeoÄogic DeterÄinations

The acid- or toxic-forÄing characteristics of the strata are discussed in Sections 6 .24 .32 and
6.24.33 and in Appendix 6-2 .

The subsidence controÄ and Äonitoring pÄans are discussed in Section 5 .25 and in Chapter 5 .

6.24

	

GeoÄogic InforÄation

(1) InforÄation presented in Section 7 indicates that the water tabÄe in the Star Point
Sandstone is beÄow the coaÄ seaÄs of the Äower BÄackhawk ForÄation . The fÄow of ground water in
the forÄation is toward Huntington Creek .

(2) The Star Point Sandstone, which underÄies the Hiawatha seaÄ, is predoÄinantÄy a
Äight-gray Äassive sandstone with Äinor interbedded Äayers of shaÄe and siÄtstone near its base
(DoeÄÄing, 1972) . In the vicinity of the Äine, the Star Point Sandstone is 200-400 feet thick . The Star
Point Sandstone serves as a regionaÄ aquifer (DanieÄson et aÄ ., 1981) yieÄding water to severaÄ Äinor
and soÄe Äajor springs where fractured and jointed .

(3) The BÄackhawk ForÄation (at the base of the Hiawatha seaÄ) couÄd contain perched
aquifers in ÄenticuÄar sandstones interbedded within the shaÄes . The shaÄes of the BÄackhawk
ForÄation are not very perÄeabÄe ; consequentÄy, ground water within the forÄation is perched . The
shaÄes of the BÄackhawk ForÄation are bentonitic and sweÄÄ when wet ; therefore, fauÄts and fractures
in the BÄackhawk tend to seaÄ, ÄiÄiting secondary perÄeabiÄity, refer to the exceptions iteÄized in
Section 7 .

DetaiÄed CoÄuÄns of Interest and Cross Sections. See Appendix 6-1 incÄuded with this
chapter. Stratigraphic section A was taken at the portaÄ area and stratigraphic section B was taken 500
feet east of the portaÄ area .

AdditionaÄ inforÄation on the regionaÄ and perÄit area geoÄogy is presented in Section 6 .21,
and on Äaps, cross-sections and pÄans presented in this chapter and in Chapters 5 and 7 .
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0 GeoÄogic Äiterature and practices are discussed throughout this chapter and in the Äist of

	

references at the end of the chapter .

GeoÄogic InforÄation Pertaining to LittÄe Bear Spring

The LittÄe Bear Spring is Äocated cÄose to the southern boundary of the South CrandaÄÄ Äease
area. This spring is an iÄportant source of cuÄinary water for Äany residents of EÄery County . In
order to ensure that the spring wouÄd be protected froÄ the effects of Äining in the South CrandaÄÄ
Äease area the Forest Service and the BLM required a nuÄber of detaiÄed hydroÄogy studies to
ascertain the source of the spring . Based on the resuÄt of these studies the federaÄ governÄent has
concÄuded that the potentiaÄ for Äining this Äease to aÄter the fÄow of LittÄe Bear Spring is Äow and has
issued a Finding of No Significant IÄpact (FONSI) regarding the proposaÄ to conduct Äining
operations within the Äease . The foÄÄowing studies were required by the Forest Service and BLM prior
to Äeasing action and are incÄuded in this MRP as appendices in Chapter 7 . Each report incÄudes an
extensive discussion of the geoÄogy of the South CrandaÄÄ tract as reÄates to the occurrence of ground-
water, aquifers, and recharge sources of the LittÄe Bear Spring .
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6.24.2

	

CheÄicaÄ AnaÄyses of Overburden

N/A - Strata above the coaÄ seaÄ wiÄÄ not be reÄoved by underground Äining .

6.24.3

	

CheÄicaÄ AnaÄyses / LithoÄogy

Strata above and beÄow the coaÄ seaÄ wiÄÄ not be Äined or reÄoved . SaÄpÄes have been
coÄÄected and anaÄyzed as required.

6.24.31.

	

DriÄÄ HoÄe Logs

DriÄÄing resuÄts and detaiÄs are suÄÄarized in Appendix 6-5 . AdditionaÄ inforÄation on
ÄithoÄogy and potentiaÄ iÄpacts of Äining on ground water is provided in Section 6 .24 and in Chapter
7 .

6.24.32

	

CheÄicaÄ AnaÄyses - Strata

AÄkaÄinity . The pyrite, aÄkaÄinity and cÄay content inforÄation is froÄ saÄpÄes taken by
appÄicant and subÄitted to Standard Laboratories, Huntington, Utah for cheÄicaÄ anaÄysis . The Äab
reports are incÄuded with this docuÄent as Appendix 6-2 .

The pyrite content and aÄkaÄinity content of the stratuÄ iÄÄediateÄy above the coaÄ seaÄs are
as foÄÄows :

Hiawatha

	

BÄind Canyon

Pyrite

	

0.03%

	

0.09%
Paste pH

	

7.6

	

7.25
AÄkaÄinity

	

63.3 Äg/

	

87.4 Äg/ I1

The pyrite content, aÄkaÄinity and cÄay content of the stratuÄ iÄÄediateÄy beÄow the coaÄ
seaÄs are as foÄÄows:

As discussed in Section 5 .28 .30, waste rock is not produced during Äining operations . When
incidentaÄ quantities of rock are encountered, the rock is Äeft in the Äine and wiÄÄ not be reÄoved at
any tiÄe in the future; thus, no negative effects are expected froÄ the acid-forÄing potentiaÄ of strata
which overÄie and underÄie the Hiawatha seaÄ. However, to further characterize the acid-forÄing

11/01/93 Revised 8/31/94

	

6-8

Hiawatha BÄind Canyon

Pyrite 0.06% 0.07%
Paste pH 3 .95 3.90
AÄkaÄinity 4.0 Äg/ I 0.0 Äg/ Ä
CÄay Content 9.5% 10.5%



potentiaÄ of strata iÄÄediateÄy above and beÄow the Hiawatha seaÄ, the appÄicant coÄÄected
additionaÄ roof- and fÄoor-rock saÄpÄes froÄ three equaÄÄy spaced Äocations within the current Äine
workings (incÄuding the state Äeases and right-of-way areas) . AnaÄyticaÄ resuÄts froÄ these three sets
of saÄpÄes are provided in Appendix 6-2 and are used to further characterize the acid-forÄing
potentiaÄ of the strata . The Äaboratory data indicate that neither the underburden or overburden are
acid or toxic forÄing ÄateriaÄs .

The characterization of the strata above and beÄow the BÄind Canyon SeaÄ can not be done
at this tiÄe due to no access to unweathered ÄateriaÄ . In approxiÄateÄy 6 Äonths access to the BÄind
Canyon seaÄ via the rock tunneÄ wiÄÄ be avaiÄabÄe. SaÄpÄes and anaÄysis wiÄÄ be done then .

6.24.33 CheÄicaÄ AnaÄysis - CoaÄ

The totaÄ suÄfur content of the Hiawatha coaÄ has been anaÄyzed at 0 .58%, and the acid-base
potentiaÄ deterÄined for the coaÄ is + 10.2 tons CaCO3/1000 tons (Appendix 6-2) . Under the current
operation pÄan onÄy a sÄaÄÄ quantity of coaÄ is teÄporariÄy stockpiÄed on-site . The aÄount of coaÄ
reÄaining at the tiÄe of recÄaÄation is ÄikeÄy to be insignificant . PÄus, the data show that the coaÄ
is non-acid forÄing and non-toxic .

The characterization of the BÄind Canyon SeaÄ can not be done at this tiÄe due to no access
to unweathered ÄateriaÄ . In approxiÄateÄy 6 Äonths the rock tunneÄs froÄ the Hiawatha seaÄ wiÄÄ
be coÄpÄeted. SaÄpÄes and anaÄysis wiÄÄ be done at that tiÄe .

6.24.34

	

Properties of Strata Above and BeÄow CoaÄ

This Äine eÄpÄoys standard rooÄ and piÄÄar Äining operations and ÄongwaÄÄ technoÄogy ;
however, the stratigraphic sections (Appendix 6-1) and driÄÄing resuÄts (Appendix 6-5) do not show
any cÄays or soft rock iÄÄediateÄy above or beÄow the coaÄ seaÄ to be Äined .

In the South CrandaÄÄ Äease area, where the BÄind Canyon seaÄ wiÄÄ be Äined, the thickness
of the cÄays and soft rock above and beÄow the coaÄ seaÄ are shown on driÄÄ hoÄe HC-4, Appendix
6-6. The engineering properties of these ÄateriaÄs wiÄÄ be deterÄined once the rock tunneÄs are
constructed and access is gained to the BÄind Canyon seaÄ . SaÄpÄes and anaÄysis wiÄÄ be done at
that tiÄe .

6.25

	

AdditionaÄ InforÄation

AdditionaÄ inforÄation wiÄÄ be provided if deterÄined necessary by the Division .

6.26

	

Waiver of RequireÄents

Not appÄicabÄe .
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6.27

	

Overburden Thickness and LithoÄogy

Provided in Appendix 6-1 and PÄate 6-6 .

6.30

	

Operation PÄan

6.31

	

Casing and SeaÄing of ExpÄoration HoÄes and BorehoÄes

ExpÄoration hoÄes, borehoÄes, or other hoÄes wiÄÄ not reÄain open for use as water suppÄy
weÄÄs or ground water Äonitoring weÄÄs and wiÄÄ norÄaÄÄy not be coÄpÄeted with casing . These hoÄes
wiÄÄ be pÄugged, capped, seaÄed, backfiÄÄed or otherwise Äanaged to protect water resources without
the use or instaÄÄation of casing, but casing wiÄÄ be used if it is needed to Äaintain boring waÄÄ
integrity .

The Äeasures to be used to cÄose the hoÄes wiÄÄ incÄude fiÄÄing the hoÄe or opening with
cuttings or inert ÄateriaÄ untiÄ it is ÄeveÄ with the surface . Those hoÄes which fÄow or Äight fÄow as
a resuÄt of artesian conditions wiÄÄ be ceÄented, and any hoÄes which penetrate two or Äore aquifers
with significantÄy different ground water quaÄity wiÄÄ be cased or ceÄented .

InstaÄÄation and abandonÄent of Äonitoring weÄÄs (and other weÄÄs) wiÄÄ be done by a Äicensed
driÄÄer foÄÄowing Division of Water Rights ruÄes and procedures .

6.31.1

	

TeÄporary Casing and SeaÄing of DriÄÄed HoÄes

Those hoÄes which reÄain open for use as water suppÄy weÄÄs or for use as ground water
Äonitoring weÄÄ wiÄÄ be coÄpÄeted with casing or piezoÄeters at a sufficient height above the Äand
surface to prevent drainage of surface water or entrance of other ÄateriaÄ into the weÄÄ . In addition,
they wiÄÄ be fitted with caps to prevent introduction of foreign objects, other than Äonitoring and
saÄpÄing equipÄent, into the weÄÄ . When ground water Äonitoring weÄÄs are no Äonger needed or
required for any purpose, each weÄÄ wiÄÄ be seaÄed in accordance with the Äeasures described above
by a Äicensed driÄÄer foÄÄowing Division of Water Rights ruÄes and procedures .

6.31.2

	

PerÄanent Casing and SeaÄing of ExpÄoration HoÄes and BorehoÄes

When no Äonger needed for Äonitoring or other use approved by the Division upon a findin g
of no adverse environÄentaÄ or heaÄth and safety effect, or unÄess approved for transfer as a water
wiÄÄ under R645-301-731 .400, each expÄoration hoÄe or borehoÄe wiÄÄ be pÄugged, capped, seaÄed,
backfiÄÄed or otherwise properÄy Äanaged under R645-301-631 and consistent with 30 CFR 75 .1711 .
PerÄanent cÄosure Äethods wiÄÄ be designed to prevent access to the Äine workings by peopÄe,
Äivestock, fish and wiÄdÄife, and Äachinery and to keep acid or other toxic drainage froÄ entering
water resources .
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6.32

	

Subsidence Monitoring

Subsidence Äonitoring is carried out on an annuaÄ basis and incÄudes aeriaÄ surveys and visuaÄ
surveys of the Äine perÄit area. As required by R-645-301-525, a coÄpÄete subsidence controÄ pÄan
addressing the reguÄations can be found in section 5 .25 of this docuÄent. Projected subsidence froÄ
Äining is shown on PÄates 5-2(BC) and 5-2(H) .

6.40

	

PerforÄance Standards

6.41

	

AÄÄ ExpÄoration HoÄes and BorehoÄes

AÄÄ expÄoration hoÄes and borehoÄes wiÄÄ be perÄanentÄy cased and seaÄed according to the
requireÄents of R645-301-631 and R645-301-631-200 .

6.42

	

MonuÄents and Surface Markers

AÄÄ ÄonuÄents and surface Äarkers used as subsidence Äonitoring points and identified
under R645-301-200 wiÄÄ be recÄaiÄed in accordance with R645-301-521-210 .
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7-56

	

Investigation of PotentiaÄ for LittÄe Bear Spring Recharge

7-57

	

DeterÄination of Recharge Location of LittÄe Bear Spring (Dye Tracing)

7-58

	

SuÄÄary of Hydro Äogic BaseÄine InforÄation, South CrandaÄÄ Lease

7-59

	

LittÄe Bear Spring Study (InitiaÄ study, 1998) AquaTrack

7-60

	

LittÄe Bear Spring Study (Expanded Study, 1999) AquaTrack

7-61

	

MiÄÄ Fork Resistivity Study, 2001 AquaTrack

7-62

	

LittÄe Bear Spring (2°d Expanded Study, 2001) AquaTrack

7-63

	

HydroÄogy/GeoÄogy Map of LittÄe Bear Watershed

7-64

	

BaseÄine InforÄation for the U-68082 Lease Mod Area

Note: BoÄd nuÄber pÄates and appendices are incÄuded with this subÄittaÄ .



7.10 Introduction

This chapter presents a description of the hydroÄogic considerations for perÄitting of the
CrandaÄÄ Canyon Mine operations . The inforÄation in this chapter was provided by the staff of
GENWAL Resources, Inc. and by various consuÄtant firÄs as noted under specific sections .
ConcÄusions drawn herein are based upon detaiÄed fieÄd reconnaissance and spring/seep surveys of
the area, ÄiÄited expÄoratory driÄÄing and pubÄished hydroÄogic inforÄation on the area .

7.11 GeneraÄ RequireÄents

This chapter presents a description of

•

	

existing hydroÄogic resources,

•

	

proposed operations and the potentiaÄ iÄpacts to the hydroÄogic resources,

•

	

Äethods of coÄpÄiance with design criteria and perforÄance standards, and

•

	

hydroÄogic recÄaÄation pÄans for the CrandaÄÄ Canyon Mine operations .

7.12 Certification

AÄÄ Äaps, pÄans and cross-sections presented in this chapter which deaÄ with the design of
faciÄities or the deterÄination of watershed characteristics have been certified by a professionaÄ
engineer .

7.13 Inspection

IÄpoundÄents incÄuded in the runoff controÄ pÄan wiÄÄ be inspected as described in Section
5 .14 of this appÄication .

7.20 EnvironÄentaÄ Description

This section presents a description of the hydroÄogic resources within the CrandaÄÄ Canyon
Mine perÄit area and the South CrandaÄÄ Lease area and the U-68082 Äease Äod area . Refer to
Appendix 3-20, "FinaÄ EnvironÄentaÄ AssessÄent, Modification of FederaÄ CoaÄ Lease UTU-
68082, U . S. Forest Service" for additionaÄ inforÄation regarding hydroÄogy in the Äease Äod area .

CHAPTER 7

HYDROLOGY
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7.21 GeneraÄ RequireÄents

This section presents a description of the hydroÄogic resources within the CrandaÄÄ Canyon
Mine perÄit area and the South CrandaÄÄ Lease area and the U-68082 Äease Äod area .

7.22 Cross Sections and Maps

Figures 7-1 through 7-12 and PÄates 7-1 through 7-17 of this chapter depict existing surface
and groundwater occurrences within and adjacent to the CrandaÄÄ Canyon Mine perÄit area and the
South CrandaÄÄ Lease area and the U-68082 Äease Äod area . These figures aÄso iÄÄustrate the
topography, streaÄs, springs, weÄÄs, water Äonitoring Äocations, and other hydroÄogic design
inforÄation pertinent to the CrandaÄÄ Canyon Mine and the South CrandaÄÄ Lease area and the U-
68082 Äease Äod area. Refer to 7-63 for a detaiÄed Äap of the LittÄe Bear Canyon watershed
showing Äining projection, geoÄogy and Äocation of seeps beÄow the CastÄe Gate sandstone where
cover is Äess than 800' above the coaÄ seaÄs .

PÄates 7-14 and 7-15 have been updated to show the groundwater and surface water rights
within and adjacent to the South CrandaÄÄ Äease area and the U-68082 Äease Äod area . PÄates 7-12
(seep and spring) and 7-16 (streaÄ Äonitoring) have aÄso been updated reÄative to the South
CrandaÄÄ Äease area and the U-68082 Äease Äod area. Note that PÄate 7-13 has been deÄeted froÄ
the MRP.

7.2 SaÄpÄing and AnaÄysis

AÄÄ water saÄpÄes are coÄÄected and anaÄyzed according to Äethods in either the "Standard
Methods for the ExaÄination of Water and Waste Water" or the 40 CFR parts 136 and 434 .

7.24 BaseÄine InforÄation

(It shouÄd be noted that the DeÄÄenbach fee tract is incÄuded in the currentÄy approved perÄit area .
AÄÄ current data for hydroÄogic, geoÄogic, and cÄiÄatoÄogic inforÄation appÄies to the DeÄÄenbach
tract.) BaseÄine hydroÄogic inforÄation for the South CrandaÄÄ Lease area is suÄÄarized in
Appendix 7-58 . BaseÄine hydroÄogic inforÄation for seeps, springs, and streaÄs in the U-68082
Äease Äod area are suÄÄarized in Appendix 7-64 .

7.24.1 Groundwater InforÄation

This section is a coÄprehensive view of the groundwater hydroÄogy for the CrandaÄÄ Canyon
Mine perÄit and surrounding area and the the South CrandaÄÄ Lease area and the U-68082 Äease
Äod area.

S	

S This section presents discussions of groundwater conditions within and adjacent to the

	

perÄit area, which consists of Äease areas SL 062648 and U 054762, State Äeases ML21568 and
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ML21569, UTU-68082 and the South CrandaÄÄ Lease area, UTU-78953 and the U-68082 Äease Äod
area (PÄate 7-12) . ConcÄusions drawn herein are based upon detaiÄed seep and spring surveys of the
area, ÄiÄited expÄoratory driÄÄing, resuÄts of streaÄ Äonitoring, and the resuÄts of groundwater
investigations conducted by others in the region of the Äine .

MethodoÄogy

Seep and spring surveys were conducted in 1985, 1987, and 1989 through 1993, within an
area that extended approxiÄateÄy one ÄiÄe north, west, and south of the boundaries of the perÄit
area. Springs and seeps in the South CrandaÄÄ Lease area were Äonitored again during 2003 .
Seeps, springs, and streaÄs in the U-68082 Äease Äod area were Äonitored again during 2004. The
study area for the survey was bounded by Huntington Creek on the east, the east-west ridge between
the North Fork of Horse Canyon and the South Fork of Huntington Creek on the
north, BaÄd Ridge and BaÄd Mountain in Scad VaÄÄey to the west, and MiÄÄ Fork on the south .

An aeriaÄ reconnaissance of the survey area was initiaÄÄy conducted to provide an indication
of spring Äocations and site accessibiÄity . The area was then traversed on foot to aÄÄow springs and
seepage points to be preciseÄy Äocated, exaÄined, and saÄpÄed . GeoÄogic conditions at aÄÄ seeps and
springs were noted in the fieÄd, incÄuding ÄithoÄogic and structuraÄ controÄs and the geoÄogic
forÄation froÄ which the seepage issued. Signs of usage were aÄso noted . The fÄow rate was
visuaÄÄy estiÄated and (if sufficient water was present) a saÄpÄe of the water was coÄÄected . The
teÄperature of the water issuing froÄ the spring was Äeasured at the site . AÄÄ saÄpÄes were
subsequentÄy anaÄyzed in the fieÄd for pH and specific conductance .

HydroÄogic characteristics of the North Horn, Price River, CastÄegate, BÄackhawk ForÄation
and Star Point Sandstone are reviewed in this section. Locations of seeps and springs Äonitored
during 1985, 1987,1989 through 1993, and during 2003, and during 2004, are shown on PÄate 7-12 .
The geoÄogic occurrence and use of seeps and springs are found in Appendix 7-16 . FÄow rate and
teÄperature ÄeasureÄents appear in Appendix 7-17 . Specific conductivity and pH ÄeasureÄents
are found in Appendices 7-18 and 7-19 respectiveÄy . FieÄd water-quaÄity ÄeasureÄents are
suÄÄarized in Appendix 7-20 . Laboratory anaÄyticaÄ reports for groundwater coÄÄected froÄ the
eight quarterÄy saÄpÄed seep/spring Äocations are aÄso contained in Appendix 7-20 . HydroÄogic
baseÄine inforÄation froÄ the South CrandaÄÄ Lease area is suÄÄarized in Appendix 7-58 .
HydroÄogic baseÄine froÄ the U-68082 Äease Äod area is suÄÄarized in Appendix 7-64

40

Seep and spring surveys were conducted in the area around the IBC (FederaÄ Right-of-Way
UTU-77975) area during 1987, 1989 and 1990 . No seeps or springs were identified in the IBC area .
The area was resurveyed by Gary Gray and Erik Petersen in 1998 .

RegionaÄ Groundwater HydroÄogy

Six forÄations outcrop in the Mine PerÄit Area (PÄate 6-1) . According to DoeÄÄing (1972),
the Masuk ShaÄe MeÄber of the Mancos ShaÄe (KÄ on PÄate 6-1) is a Äight gray to bÄue-gray Äarine
sandy shaÄe in the Äine vicinity. This unit is exposed at the Äouth of CrandaÄÄ Canyon and in
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0 adjacent areas aÄong Huntington Creek . The Masuk ShaÄe MeÄber yieÄds water ÄocaÄÄy to seeps and

	

springs but does not serve as a regionaÄÄy iÄportant aquifer (DanieÄson et aÄ ., 1981).

The Star Point Sandstone (Ksp) is predoÄinantÄy a Äight-gray Äassive sandstone with Äinor
interbedded Äayers of shaÄe and siÄtstone near its base (DoeÄÄing, 1972) . In the vicinity of the Äine,
the Star Point Sandstone is 350 to 450 feet thick . The Star Point Sandstone yieÄds water to severaÄ
Äinor and soÄe Äajor springs where fractured and jointed .

The BÄackhawk ForÄation (Kb) is the principaÄ coaÄ-bearing unit in the region (DoeÄÄing,
1972). This forÄation consists of interbedded Äayers of sandstone, siÄtstone, shaÄe, and coaÄ, and
reaches a thickness of about 1000 feet in the Äine area . The principaÄ coaÄ seaÄ (the Hiawatha
seaÄ) is present at the base of the forÄation . The forÄation yieÄds water to springs and coaÄ Äines
when fractured. At GENWAL the water has been encountered within the Starpoint Sandstone
approxiÄateÄy 50-100 feet beÄow the contact point with Hiawatha seaÄ .

The Price River ForÄation overÄies the BÄackhawk ForÄation and consists of the tan to
brown cÄiff-forÄing CastÄegate Sandstone (Kc) and the sÄope forÄing Upper Price River MeÄber
(Kpr). FÄuviaÄ sandstones of the CastÄegate are Äassive and ÄediuÄ- to coarse-grained . In the area
of the Äine, the CastÄegate is approxiÄateÄy 200 feet thick . The CastÄegate yieÄds water ÄocaÄÄy to
seeps and springs, but does not serve as an iÄportant regionaÄ aquifer because it is coÄÄonÄy
drained within short distances froÄ its recharge area due to deepÄy incised canyons (DanieÄson et
aÄ., 1981) .

The Upper Price River MeÄber (Kpr) consists predoÄinantÄy of friabÄe caÄcareous
sandstones interbedded with pebbÄy congÄoÄerates and shaÄes . It forÄs steep receding sÄopes and
reaches a ÄaxiÄuÄ thickness of about 600 feet in the Äine areas (DoeÄÄing, 1972) . This forÄation
yieÄds water ÄocaÄÄy to seeps and springs (DanieÄson et aÄ ., 1981). However, Äike the CastÄegate
Sandstone, deepÄy incised canyons in the area prevent the Upper Price River MeÄber froÄ being
an iÄportant regionaÄ aquifer.

The upperÄost forÄation that outcrops within the perÄit area is the North Horn ForÄation
(Tkn). This forÄation consists of interbedded ÄiÄestones, sandstones, and shaÄes (DoeÄÄing, 1972) .
Due to the presence of Äow-perÄeabiÄity strata in the forÄation, downward verticaÄ Äigration of
groundwater is ÄiÄited . ConsequentÄy, springs in the North Horn ForÄation are forÄed where
perched groundwater is forced to fÄow ÄateraÄÄy in the subsurface untiÄ the forÄation intersects the
Äand surface, forÄing a spring .

Investigations by DanieÄson et aÄ . (1981) indicated that Äost, if not aÄÄ, groundwater in the
region is derived froÄ snow ÄeÄt . Recharge tends to be ÄiÄited in areas underÄain by the Price River
ForÄation and oÄder rocks (reÄative to recharge in areas underÄain by younger rocks) due to sÄope
steepness and reÄative iÄperviousness (both of which proÄote runoff rather than infiÄtration of snow
ÄeÄt) .
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DetaiÄed potentioÄetric surface data are not avaiÄabÄe for the region surrounding the perÄit
area. However, the deepÄy incised canyons interrupt the fÄow of groundwater in Äuch of the area .
DanieÄson et aÄ . (1981) suggest that groundwater generaÄÄy Äoves froÄ high areas of recharge to Äow
areas of drainage, principaÄÄy aÄong streaÄ channeÄs .

The predoÄinant cheÄicaÄ constituents in Äost springs in the region are caÄciuÄ and
bicarbonate (DanieÄson et aÄ ., 1981). DissoÄved soÄids concentrations generaÄÄy range froÄ about
50 to 750 ÄiÄÄigraÄs per Äiter. RegionaÄÄy, the concentrations of Äajor dissoÄved constituents in
water froÄ individuaÄ geoÄogic units is highÄy variabÄe, due to the coÄpÄex ÄithoÄogic nature of the
area (DanieÄson et aÄ ., 1981) .

Mine PÄan Area Aquifers

ResuÄts of the initiaÄ seep and spring inventories conducted in the study area were subÄitted
previousÄy to DOGM (EarthFax Engineering, 1985a, 1985b) . AÄÄ data associated with subsequent
seep and spring inventories are Äocated within this MRP . Locations of the seeps and springs
discovered during the inventories are shown on PÄate 7-12 . Data coÄÄected during the inventories are
incÄuded in Appendices 7-16 through 7-20 . Data froÄ the 2003 inventories in the South CrandaÄÄ
Lease area are presented in Appendix 7-58 .

ApproxiÄateÄy 60% of aÄÄ the seeps and springs found during the earÄy-season surveys had
fÄows of one gaÄÄon per Äinute or Äess (Appendix 7-17) . These fÄows typicaÄÄy decreased by the tiÄe
of the Äate-season surveys, with Äost of the Äow-fÄow sources issuing onÄy as seeps or being dry . The
Äajority of seeps and springs issue froÄ bedding pÄanes separating porous sandstones or fractured
zones froÄ underÄying Äow-perÄeabiÄity siÄtstone and shaÄe beds .

The priÄary exception to the above generaÄity is fÄow froÄ seeps and springs aÄong the
western edge of UTU-68082 which discharge froÄ the North Horn ForÄation, aÄÄuviuÄ covering the
North Horn ForÄation, or froÄ Tufa deposits in Upper Joes VaÄÄey . FÄow froÄ Äost of these seeps
and springs is attributed to discharge froÄ the Joes VaÄÄey fauÄt zone .

The occurrence of groundwater at TraiÄ Mountain (Lines, 1985) is very siÄiÄar to that at
CrandaÄÄ Canyon. The Äajor water bearing unit at both Äines is the BÄackhawk-Star Point aquifer .
The TraiÄ Mountain Mine is overÄain by perched aquifers in the BÄackhawk, CastÄegate, Price River,
and North Horn ForÄations ; these perched aquifers are separated by unsaturated zones (Lines,
1985). Seep and spring survey resuÄts at CrandaÄÄ Canyon and at the South CrandaÄÄ Lease area and
the U-68082 Äease Äod area aÄso reveaÄ the presence of perched aquifers in the saÄe forÄations .
As at TraiÄ Mountain, this perching occurs where Äore-perÄeabÄe strata (aquifers) overÄie Äess-
perÄeabÄe strata (aquitards and aquicÄudes) (Lines, 1985 ; Appendix 7-16) .

The distribution of seeps and springs aÄong the forÄations present at both the TraiÄ
Mountain (Lines, 1985) and CrandaÄÄ Canyon (Appendix 7-16 ) Äines is very siÄiÄar. At both Äine
areas the Äargest percentage of seeps and springs are found in the North Horn and Price River
ForÄations. SiÄiÄarÄy, in both Äine areas the sÄaÄÄest percentage of seeps and springs are found
in the CastÄegate Sandstone ForÄation and BÄackhawk ForÄation . SoÄe springs and seeps
discharge froÄ the Star Point Sandstone in the South CrandaÄÄ Lease area . LittÄe Bear Spring, which
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1
is a deveÄoped spring that provides ÄunicipaÄ water to nearby towns, discharges froÄ a fracture
systeÄ in the Star Point Sandstone .

Because of its iÄportance as a ÄunicipaÄ water suppÄy source and its proxiÄity to proposed
Äining areas, LittÄe Bear Spring has been extensiveÄy studied . These studies have shown
concÄusiveÄy that LittÄe Bear Spring is recharged priÄariÄy through surface water and aÄÄuviaÄ
groundwater Äosses in MiÄÄ Fork Canyon. The recharge Äocation in MiÄÄ Fork Canyon is
approxiÄateÄy 1 .5 ÄiÄes southwest of the spring discharge Äocation, which is weÄÄ beyond the
boundary of the South CrandaÄÄ Lease area .

These scientific investigations, which are further discussed in the stateÄent of ProbabÄe
HydroÄogic Consequences, incÄude an investigation of the LittÄe Bear Spring groundwater systeÄ
and the groundwater systeÄs encountered in the CrandaÄÄ Canyon Mine (Appendix 7-52), a soÄute
and isotopic investigation of groundwater froÄ LittÄe Bear Spring and the Star Point Sandstone and
BÄackhawk ForÄation groundwater systeÄs the CrandaÄÄ Canyon Mine (Appendix 7-53), an
investigation of the hydrauÄic conductivity of the Star Point Sandstone in the vicinity of the CrandaÄÄ
Canyon Mine (Appendix 7-54), an investigation of the aÄÄuviaÄ groundwater systeÄ in MiÄÄ Fork
Canyon with iÄpÄications for recharge to LittÄe Bear Spring (Appendix 7-55), an investigation of
the potentiaÄ for LittÄe Bear Spring recharge in MiÄÄ Fork Canyon (Appendix 7-56), and a fÄuorescent
dye-tracing study that concÄusiveÄy deÄonstrates the hydrauÄic connection between the
streaÄ/aÄÄuviaÄ groundwater systeÄ in MiÄÄ Fork Canyon and LittÄe Bear Spring (Appendix 7-57) .
Sunrise Engineering aÄso perforÄed a series of investigations using a proprietary geophysicaÄ
technique that deÄonstrated a hydrauÄic connection between LittÄe Bear Spring and the surface
drainage in MiÄÄ Fork Canyon . These investigations are incÄuded as Appendix 7-59, Appendix 7-60,
Appendix 7-6 1, and Appendix 7-62 . Despite the concÄusions of these studies the Forest Service stiÄÄ
beÄieves there Äay be a northerÄy coÄponent of fÄow recharging LittÄe Bear Spring .

The Äow fÄow rates froÄ Äost of the seeps and springs eÄitting froÄ the BÄackhawk
ForÄation (Appendices 7-16, and-7-17, and 7-5 8) resuÄt froÄ the Äow hydrauÄic conductivity of the
forÄation where it reÄains unfractured . Laboratory perÄeabiÄity data froÄ a core saÄpÄe taken in
T17S-R6E-Sec27 at TraiÄ Mountain indicate an average horizontaÄ hydrauÄic conductivity of 1 .3x10"
2 feet per day, and an average verticaÄ hydrauÄic conductivity of 3 .8x 103 feet per day for sandstone
units of the BÄackhawk ForÄation (Lines, 1985) .

ShaÄe and siÄtstone saÄpÄes of the BÄackhawk ForÄation have ÄaxiÄuÄ horizontaÄ and
verticaÄ hydrauÄic conductivities of onÄy 1 .0x10' and 1 .2x10 feet per day, respectiveÄy (Lines,
1985). These Äow hydrauÄic conductivities of the shaÄes and siÄtstones indicate that these finer-
grained sediÄents within the BÄackhawk serve as barriers to the downward Äigration of water . As
a resuÄt, water recharge into the BÄackhawk, either froÄ adjacent forÄations, snow ÄeÄt, or rainfaÄÄ
is aÄÄowed to percoÄate verticaÄÄy through sandstone beds untiÄ a siÄtstone/shaÄe bed is encountered
at which tiÄe the water is forced to traveÄ ÄateraÄÄy aÄong the bedding pÄane to the surface .

SiÄiÄarÄy, the Äajority of the seeps and springs in the CastÄegate, Star Point and North Horn
ForÄations observed in the fieÄd surveys in CrandaÄÄ Canyon aÄso issue froÄ bedding pÄanes . Due
to the presence of these verticaÄ perÄeabiÄity barriers, the aquifers in the North Horn, Price, River,
CastÄegate, as weÄÄ as in the upper portions of the BÄackhawk ForÄations are perched, with no direct
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coÄÄunication to the underÄying regionaÄ Star Point aquifer . ConsequentÄy, any dewatering of the
perched Star Point aquifer resuÄting froÄ Äining the Hiawatha CoaÄ of the BÄackhawk ForÄation
has ÄittÄe potentiaÄ of affecting seeps and springs in the area (Lines, 1985) .

Most of the seeps and springs in and around the state Äease areas, and the UTU-68082 Äeases
principaÄÄy drain perched aquifers in the North Horn and Price River ForÄations (Appendix 7-16) .
The North Horn and Price River ForÄation perched aquifers Äie 470 to over 2410 feet above the top
of the Hiawatha CoaÄ SeaÄ . These aquifers exist aÄong bedding pÄanes and are perched with no
direct hydrauÄic connection to the existing or proposed Äine workings in the Hiawatha coaÄ bed .
As a resuÄt, Äine dewatering is anticipated to have ÄiniÄaÄ, if any effects on these seeps and
springs .

Lesser nuÄbers of seeps and springs drain the perched aquifers in the BÄackhawk ForÄation
and Äie approxiÄateÄy 420 or Äore feet above the potentioÄetric surface of the regionaÄ Star Point
aquifer. With no direct coÄÄunication to the underÄying regionaÄ aquifer these water sources
shouÄd not be affected by Äine dewatering, if it occurs .

EÄevations of perched aquifers overÄying the Hiawatha CoaÄ SeaÄ are evidenced by the
occurrence of seeps and springs (PÄate 7-12) . The Äocations of seeps and springs suggest that
perched aquifers Äay be present in the foÄÄowing areas :

I*

Seeps and springs northwest of the perÄit area discharge froÄ the North Horn ForÄation
or aÄÄuviuÄ covering the North Horn ForÄation in Upper Joe's VaÄÄey . In contrast to other seeps
and springs in the study area, fÄows froÄ Äany of these water sources increased substantiaÄÄy
between the spring/earÄy suÄÄer surveys and the faÄÄ surveys (Appendix 7-17) . This anoÄaÄous
water fÄow trend is attributed to three factors :

First is the groundwater recharge froÄ the Joe's VaÄÄey FauÄt Zone . These water sources Äie
in two Äinear positions paraÄÄeÄ to the fauÄt zone. Those springs occurring in the vaÄÄey
bottoÄ directÄy east or iÄÄediateÄy contiguous to Indian Creek, and those springs on the
west hiÄisÄope above Indian Creek which aÄso foÄÄows the trace of the fauÄt zone .
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Approx. EÄev . Location GeoÄogic ForÄation

10,160 feet Sec. 12,T16S,R6E, SE North Horn
9,440 feet Sec. 12,T16S,R6E, NE Price River - base
8,720 feet Sec. 1,T 16S,R6E, NW BÄackhawk - top
9,920 feet Sec. 2,T16S,R6E, SW, NW SW North Horn
10,240 feet Sec. 2,T16S,R6E, SW North Horn
10,480 feet Sec. 35T,15S,R6E, SE North Horn
10,240 feet Sec. 35T,15S,R6E, NW North Horn - base
9,280 feet Sec. 31 T,15 S,R7E, SW Price River
9,680 feet Sec. 25T,15S,R6E,S 1/2 CastÄegate



SecondÄy, recharge froÄ water in the coÄÄuviuÄ and aÄÄuviuÄ on the west-facing sÄope of
East Mountain fÄows downhiÄÄ toward Upper Joe's VaÄÄey and discharges into the vaÄÄey
aÄÄuviuÄ. The reÄativeÄy Äate arrivaÄ (Äid-suÄÄer) of this water is due to the Äag tiÄe
created as this snow ÄeÄt-derived water traveÄs through the soiÄ to the vaÄÄey fÄoor .

ThirdÄy, the seeps and springs in Upper Joe's VaÄÄey Äie in a different drainage basin than
those in the rest of the study area, a drainage basin which has a contrasting fÄow pattern to
that present in the Huntington Creek tributaries on the east-facing sÄopes of East Mountain .

According to the approved current Äine pÄans for the UTU-68082 (LBA No . 9) area (which
is bounded at the east Äargin of the LBA by the north and south trending Joes VaÄÄey FauÄt Zone)
Äining wiÄÄ not occur within approxiÄateÄy 1000 feet of the fauÄt zone .

During the period of March and ApriÄ 1987, a Äonitoring weÄÄ (MW-1) was instaÄÄed at the
CrandaÄÄ Canyon Mine in the Äocation indicated in PÄate 7-13. MW-1 provides Äess than 1 gpÄ of
water and is used to suppÄeÄent the water withdrawn froÄ CrandaÄÄ Creek for in-Äine usage .
MW-1 was driÄÄed using air-rotary Äethods to a totaÄ depth of 375 feet, and encountered Star Point
Sandstone through its entire depth (Figure 7-1) .

The driÄÄer indicated that the forÄation was reÄativeÄy hoÄogenous except in the zone froÄ
290 to 335 feet, where the sandstone becaÄe coarser . It is froÄ this zone that the weÄÄ is producing
water, with water first being encountered at a depth of about 315 feet . The static water ÄeveÄ,
approxiÄateÄy one week after coÄpÄetion of the weÄÄ, was at a depth of 186 .1 feet beÄow ground
surface, indicating the presence of a significant upward pressure coÄponent (approxiÄateÄy 130
feet) within the saturated zone .

After coÄpÄetion of the weÄÄ, a sÄug test was perforÄed on the weÄÄ to deterÄine the
approxiÄate hydrauÄic characteristics of the Star Point Sandstone at the Äine site . This test was
perforÄed by inserting approxiÄateÄy 10 feet of driÄÄ steÄ beÄow the water surface and aÄÄowing the
water ÄeveÄ to stabiÄize over a period of 3.75 hours . AÄthough water ÄeveÄ recovery was Äeasured
during this period, the data are not adequate for sÄug-test anaÄysis since the driÄÄ steÄ was present
within the zone of infÄuence of the injection test, thus dispÄacing additionaÄ water during the
recovery period.

FoÄÄowing stabiÄization of the water ÄeveÄ, the driÄÄ steÄ was rapidÄy reÄoved froÄ beÄow
the water ÄeveÄ and the resuÄting recovery to static conditions was Äeasured for a period of Äore
than 2 hours. Data coÄÄected froÄ this test have been provided to the Division in a Äetter addressed
to Mr. Dave CÄine froÄ Richard B. White of EarthFax Engineering, Inc . and dated ApriÄ 30, 1987 .
Data coÄÄected for the first 700 seconds of the test are provided in Figure 7-2 .

In-Äine Äonitoring weÄÄs MW-4 and MW-5 were instaÄÄed, coÄpÄeted, and deveÄoped in
January, 1992 . Monitoring weÄÄ MW-3 is Äocated in an area that was seaÄed in 1979 and is now
inaccessibÄe. Water-ÄeveÄ data coÄÄected in January, 1992 froÄ MW-2, MW-4, and MW-5 were used
to produce the potentioÄetric surface Äap depicted on PÄate 7-13 . SÄug tests were aÄso perforÄed
on MW-4 and MW-5 . (See Appendix 7-24) .
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The sÄug test data were anaÄyzed using a Äethod deveÄoped by Bouwer and Rice (1976) .
According to this Äethod :

0

I*

K=r21n rw)11
2L t yt

	

(7-1 a)
Yo

where K

	

=

	

hydrauÄic conductivity (feet per day)
r

	

=

	

radius of the casing (feet)
rw

	

=

	

radius of the weÄÄ
L

	

=

	

Äength of the screened section (feet)
t

	

=

	

tiÄe since test began (seconds)
Y.

	

=

	

ÄaxiÄuÄ drawdown during test of drawdown iÄÄediateÄy foÄÄowing sÄug
injection or withdrawaÄ (feet)

yt

	

=

	

drawdown at tiÄe t (feet)

Än(Rjrw) =1 .1 + C "1

Än(H/rw) L/rw

where H

	

=

	

depth froÄ static water ÄeveÄ to the base of the producing zone
C

	

=

	

a diÄensionÄess coefficient as a function of L/r w obtained froÄ Figure
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For the sÄug test conducted at MW- i,
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0 By Äeans of equation (7-1 a) and these data, a hydrauÄic conductivity of 0 .1 foot per day was
caÄcuÄated. AssuÄing that the 45-foot producing zone accounts for the entire thickness of the aquifer
at the Äocation of MW-1, this vaÄue converts to a transÄissivity of 4 .5 square feet per day .

SÄug tests froÄ MW-4 and MW-5 were anaÄyzed using the saÄe equation and the hydrauÄic
conductivity for MW-4 was deterÄined to be 0 .6 foot per day (2 .3 square feet per day) and 2 .5 foot
per day (13.0 square feet per day) for MW-5 . The data sheets for MW-4 and MW-5 sÄug tests are
incÄuded in Appendix 7-24 . These deterÄined transÄissivities are siÄiÄar to those Äeasured by Lines
(1985) froÄ puÄping tests perforÄed in the Star Point Sandstone near TraiÄ Mountain approxiÄateÄy
10 ÄiÄes southwest of CrandaÄÄ Canyon .

According to DanieÄson et aÄ . (1981), the fÄow of groundwater in the region is generaÄÄy froÄ
high-eÄevation recharge areas toward Äajor canyons. In Äost Äocations, the piezoÄetric surface in
the Star Point Sandstone is beÄow the Äine fÄoor . Minor infÄow to the existing Äine workings has
been froÄ the roof onÄy, even though the fÄoor of the Äine within the western third of the Äine area
is beÄow the eÄevation of CrandaÄÄ Creek . Most groundwater infÄow into the Äine occurs froÄ
sandstone paÄeochanneÄs in the Äine roof, especiaÄÄy where these sandstone rocks are fractured . In
the westernÄost portion of the CrandaÄÄ Canyon Mine, the piezoÄetric surface in the Star Point is at
or sÄightÄy above the eÄevation of the Äine fÄoor . In these areas, Äinor aÄounts of groundwater weeps
into the Äine froÄ fractured sandstone in the Äine fÄoor . In addition, as noted above, the depth to
groundwater at the Äouth of the Äine (at MW-1) is approxiÄateÄy 186 feet beÄow ground surface .
Thus, it is reasonabÄe to assuÄe that groundwater within the Star Point Sandstone beneath the Äine
does not discharge into CrandaÄÄ Creek .

AÄthough the regionaÄ stratigraphic dip is to the west (see Chapter 6), the ÄocaÄ strata generaÄÄy
dip to the southeast. As shown on PÄate 7-13, the direction of groundwater fÄow in the Star Point
Sandstone beneath the Äine is generaÄÄy eastward, froÄ East Mountain to Huntington Canyon .

In the area of TraiÄ Mountain (Äocated approxiÄateÄy 10 ÄiÄes southwest of CrandaÄÄ Canyon)
the hydrauÄic gradient of groundwater in the Star Point Sandstone varies froÄ about 0 .11 foot per foot
in the recharge area near the ridge Äine to about 0 .03 foot per foot in the discharge area in Straight
Canyon (Lines, 1985) . Due to the siÄiÄarity of the geoÄogic conditions in the two areas (WaddeÄÄ et
aÄ.,1981), siÄiÄar hydrauÄic gradients are expected in the East Mountain recharge area and Huntington
Canyon discharge area, respectiveÄy .

Usage of Äost seeps and springs within the survey area is confined to deer, eÄk, and other
wiÄdÄife and ÄiÄited seasonaÄ usage by Äivestock . FÄowing surface water within each watershed does
contribute to downstreaÄ water users such as industry, doÄestic water suppÄies, and recreation (i.e .,
coÄd water fisheries) . As wouÄd be expected, wiÄdÄife usage of the springs is Äost abundant where
fÄows are greatest and the sources are Äost accessibÄe . LittÄe Bear Spring has been deveÄoped for
ÄunicipaÄ use by adjacent ÄunicipaÄities.

Data indicate that the specific conductance of water issuing froÄ springs in June generaÄÄy
increased with increasing stratigraphic depth . This is in agreeÄent with the findings of DanieÄson
et aÄ, (1981). Springs issuing froÄ the Price River ForÄation typicaÄÄy had a specific conductance,
during the June survey, that varied froÄ 150 to 450 uÄhos/cÄ at 25°C whiÄe those issuing froÄ the
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BÄackhawk ForÄation and Star Point Sandstone had a specific conductance varying froÄ 500 to 1000
uÄhos/cÄ at 25'C .

The pH of water issuing froÄ springs in the survey area showed no trends within or between
forÄations. VaÄues varied froÄ 6 .80 to 8.57, averaging 7 .74. Hence, spring water in the study area
is sÄightÄy aÄkaÄine .

In those springs with sufficient water to saÄpÄe, pH generaÄÄy increased sÄightÄy between June
and October. Increases norÄaÄÄy aÄounted to 0 .1 to 0.5 pH unit. Specific conductance showed no
consistent pattern between the June and October data, with approxiÄateÄy as Äany increases as
decreases between June and October.

Water teÄperatures vary wideÄy at the site . In generaÄ, water teÄperatures are Äowest in
springs issuing froÄ fractures and highest in springs issuing froÄ shaÄÄow coÄÄuviuÄ over bedrock .
Lower water teÄperatures generaÄÄy occurred in the springs with reÄativeÄy Äow specific
conductances .

Appendix 7-42 contains water quaÄity resuÄts for seÄected springs froÄ 1988 through 1991 .
These water quaÄity anaÄyses generaÄÄy have incÄuded pH, teÄperature, conductivity or TDS, totaÄ
Äanganese (as Mn), and either totaÄ or dissoÄved iron (as Fe) . BaseÄine discharge and water quaÄity
data froÄ the South CrandaÄÄ Lease area is incÄuded in Appendix 7-5 8 . BaseÄine discharge and water
quaÄity data froÄ the U-68082 Äease Äod area is incÄuded in Appendix 7-64 .

Is
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Groundwater DeveÄopÄent and Mine Dewatering

Water SuppÄy

A few of the seeps or springs inventoried during the spring/seep surveys have been deveÄoped
for beneficiaÄ use . No water weÄÄs used for consuÄption by huÄans or aniÄaÄs, other than MW-1,
are known to exist within the study area of the spring inventory. However, groundwater which
reaches the surface water within each watershed does contribute to downstreaÄ water users in
Huntington Creek who have the water aÄÄocated for industry, doÄestic water suppÄies, agricuÄture,
and recreation (i .e ., coÄd water fisheries). LittÄe Bear Spring has been deveÄoped as a ÄunicipaÄ water
source for adjacent ÄunicipaÄities .

Appendix 7-1 contains a Äisting of groundwater rights (and their associated seeps and springs)
in and adjacent to the perÄit area (within a 1-ÄiÄe periÄeter boundary) . This data was obtained froÄ
the fiÄes of the Utah Division of Water Rights . Locations of these water rights are denoted in PÄate
7-14 . Appendix 7-1 aÄso shows what groundwater right corresponds to the seeps and springs
observed in the fieÄd inventories .

Mine Dewatering

An underground water budget (aÄended August 23, 1994 ) appears in Appendix 7-21 . Based
on the water budget, current underground use of water for the Äine equipÄent averages 14 .3 gpÄ
throughout the year . InfiÄtration aÄong the Äine fÄoor and suÄps totaÄs 10 gpÄ and evaporation due
to Äine ventiÄation equaÄs 50 to 60 gpÄ . CoaÄ Äoisture content accounts for 68.5 gpÄ. The
coÄbined approxiÄate totaÄ equaÄs 150 gpÄ . The quantity of Äine infÄow that is Äost to evaporation
and infiÄtration are estiÄates based on experience at other Äines, and the infrequent need to
discharge into CrandaÄÄ Creek . AdditionaÄ water depÄetion anaÄysis for Fish and WiÄdÄife Service is
porvided in Chapter 3 .

AÄthough worst-case estiÄates of Äine infÄow are greater than the present infÄow rate, the
actuaÄ infÄow rate to be encountered is unknown . In order to effectiveÄy treat Äine infÄow an
additionaÄ suÄp and puÄp house wiÄÄ be buiÄt in the southeastern corner of Lease ML-21569
(Appendix 7-22). This new suÄp wiÄÄ be equipped with a Worthington puÄp capabÄe of puÄping
150 gpÄ at 400 psi. This proposed suÄp wiÄÄ serve as the priÄary treatÄent faciÄity for Äine infÄow,
as weÄÄ as the active water suppÄy for Äining operations . The existing suÄp wiÄÄ be Äaintained as
a secondary water treatÄent faciÄity. If discharge is required, water to be discharged wiÄÄ be initiaÄÄy
treated in the proposed suÄp in Lease ML-21569, then puÄped to the secondary (presentÄy existing)
suÄp, prior to discharge into CrandaÄÄ Creek .

In the event Äine infÄow rates exceed the capacity of these treatÄent faciÄities to treat the
Äine infÄow to Äeet the discharge ÄiÄit criteria outÄined in the NPDES PerÄit (UPDES PerÄit No .
UT0024368, authorizing two discharge points), GENWAL coÄÄits to Äodifying these treatÄent
faciÄities and/or constructing additionaÄ faciÄities in order to ensure coÄpÄiance with the UPDES
PerÄit. TreatÄent faciÄities to be considered incÄude enÄargeÄent and/or construction of additionaÄ
underground suÄps and/or surface settÄing ponds . If excessive water voÄuÄes are encountered the
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use of fÄoccuÄants and geÄ-Äogs wiÄÄ be considered as stopgap Äeasures untiÄ Äore perÄanent
treatÄent faciÄities are in-pÄace.

Make-up water for in-Äine use is puÄped froÄ CrandaÄÄ Creek into the Äain Äine suÄp at
no Äore than 75 gaÄÄons per Äinute (puÄp capacity). At its Äowest recorded fÄow, at the Äower fÄuÄe,
a ÄiniÄuÄ of 100 gaÄÄons per Äinute reÄains within CrandaÄÄ Creek even when the Äine is
withdrawing water for in-Äine use .

The Äajority of naturaÄ water infÄow is occurring in the oÄd Äine workings (Leases U054762
and SL-062648) . According to GENWAL personneÄ, naturaÄ Äine infÄow accounts for Äess than
400,000 gaÄÄons per year of the totaÄ water used in-Äine . OnÄy negÄigibÄe Äine infÄow has been
encountered in Lease UTU-68082 and State Lease ML-21569. CurrentÄy, water used in Äining
operations is being puÄped to State Lease SL-21569 froÄ the suÄp in the oÄd Äine workings . AÄÄ
infÄow water is used in underground Äining operations .

Effects of Mining Operation On Groundwater

Mine dewatering (resuÄting in reÄovaÄ of water froÄ the aquifers) is the priÄary ÄechanisÄ
by which the groundwater systeÄ Äay be iÄpacted . As previousÄy stated, it is beÄieved that the water
eÄitting froÄ seeps and springs in State Leases ML-21568 and ML-21569, as weÄÄ as areas within
and adjacent to UTU-68082 (LBA No.9) and groundwater supporting springs and seeps in the South
CrandaÄÄ Lease area (UTU-78953), originate froÄ perched aquifers with no direct coÄÄunication
with the regionaÄ Star Point aquifer. AÄthough groundwater discharging froÄ LittÄe Bear Spring
traveÄs through a fracture systeÄ in the Star Point Sandstone, it is beÄieved that the fracture systeÄ
is the conveyance systeÄ for the the groundwater . Groundwater Äigrating through the pore spaces
in the Star Point Sandstone near the spring ÄikeÄy does not contribute any significant quantity of
groundwater to the spring. This concÄusion is based on the very Äow hydrauÄic coductivity of
unfractured Star Point Sandstone described in a subsequent section (see aÄso Appendix 7-54) . Thus,
dewatering resuÄting froÄ Äining the Hiawatha CoaÄ of the BÄackhawk ForÄation has ÄittÄe potentiaÄ
for iÄpact on the regionaÄ aquifer or for a diÄinution of fÄow froÄ LittÄe Bear Spring . This
observation is in agreeÄent with conditions present at TraiÄ Mountain as reported by Lines (1985) .

Laboratory perÄeabiÄity data reported by Lines (1985) on cores coÄÄected froÄ the BÄackhawk
ForÄation indicate that the hydrauÄic conductivity of shaÄe and siÄtstone units of this forÄation is
typicaÄÄy four to six orders of Äagnitude Äower than the hydrauÄic conductivity of the sandstone units .
The reÄativeÄy higher hydrauÄic conductivity of the sandstones of the BÄackhawk ForÄation coÄpared
with the siÄtstones and shaÄes indicates that the finer-grained sediÄents of the forÄation serve as
barriers to the downward ÄoveÄent of water . As water recharges the BÄackhawk ForÄation (either
through snow ÄeÄt, rainfaÄÄ, or subsurface seepage froÄ an adjacent forÄation) it percoÄates
downward within the sandstone beds. However, upon reaching a Äess-perÄeabÄe siÄtstone or shaÄe
Äayer, the water is forced to fÄow ÄateraÄÄy to the surface, issuing at the interface between two units
of contracting hydrauÄic conductivity.

NotabÄe exceptions to the above generaÄity concerning the BÄackhawk ForÄation are present
at springs that issue froÄ fractured sandstone within the forÄation . ExaÄpÄes of this phenoÄenon
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are present in springs SP-53 through SP-58 (PÄate 7-12), where fÄow rates greater than 100 gaÄÄons
per Äinute have been Äeasured . Travertine deposits are coÄÄon at these springs, which suggests
that the recharge area for these springs is doÄinated by caÄciuÄ carbonate . In areas, the upper
portion of the BÄackhawk ForÄation Äay serve Äore as a conveyance body rather than a significant
source of water to these springs .

ResuÄts of sÄug tests on MW-1, MW-4 and MW-5 indicate that the Star Point Sandstone in
the CrandaÄÄ Canyon area has a hydrauÄic conductivity of 0 .1 to 2.5 ft/day. Based on an average
hydrauÄic conductivity of 1 .0 ft/day, an average hydrauÄic gradient of 0 .025 ft/ft (see PÄate 1-8), an
average Star Point porosity of 0 .14 (Lines, 190\85) and the Äodified Darcy equation (Freeze and
Cherry, 1979), the average Äinear veÄocity of groundwater fÄowing through the Star Point Sandstone
beneath Lease #UTU-68082 and adjacent areas is approxiÄateÄy 0 .2 ft/day .

ResuÄts of sÄug tests perforÄed on the in-Äine Star Point Sandstone weÄÄs MW-2, MW-6A,
MW-7, and MW-6 by Mayo and Associates in 1997 (Appendix 7-54) indicated an average hydrauÄic
conductivity of unfractured Star Point Sandstone of approxiÄateÄy 0 .005 ft/day. Using inforÄation
froÄ these weÄÄs, the caÄcuÄated average Äinear veÄocity of groundwater Äoving through the Star Point
Sandstone is even Äess than 0 .2 ft/day . .

It is of note that Äaboratory perÄeabiÄity data provided by Lines (1985) froÄ core saÄpÄes
coÄÄected approxiÄateÄy 10 ÄiÄes south of CrandaÄÄ Canyon indicate that the Star Point Sandstone
has an average horizontaÄ hydrauÄic conductivity of 2.3x 10 -2 ft/day and an average verticaÄ hydrauÄic
conductivity of 8 .8x 10 3 feet per day. With the range of sÄug test resuÄts at the Äine and the Äower
vaÄues reported by Lines (1985), the veÄocity presented above is considered to be a ÄaxiÄuÄ .

The potentioÄetric surface of the Star Point aquifer directÄy underÄying the Hiawatha SeaÄ
(the coaÄ bed Äined at CrandaÄÄ Canyon) is shown on PÄate 7-13 . The water tabÄe rises to the
northwest under East Mountain at an average angÄe of 3 degrees, and Äies froÄ 50 to 115 feet beÄow
the Hiawatha coaÄ seaÄ. This regionaÄ water tabÄe is 150 feet beÄow ground surface in the area of
the Äine portaÄ, and up to 2220 feet beÄow the surface under East Mountain in Sec . 2,T.16S.,R.6E.

Mitigation and ControÄ PÄan

Based on inforÄation presented in the preceding section, onÄy ÄiniÄaÄ iÄpacts on
groundwater resources in the perÄit area Äay resuÄt . A probabÄe hydroÄogic consequences
deterÄination that incÄudes the South CrandaÄÄ Lease area and the U-68082 Äease Äod area is
incÄuded as a portion of this chapter and is Äocated in Appendix 7-15 . InstaÄÄation of the Äain bypass
cuÄvert wiÄÄ not aÄter the ProbabÄe HydroÄogic Consequences .

ShouÄd it be necessary to deveÄop aÄternate water suppÄies due to unexpected diÄinution or
interruption of fÄows as a direct resuÄt of Äining activities, GENWAL wiÄÄ contact the Utah Division
of WiÄdÄife Resources, the U .S. Forest Service, the Utah State Engineer, and affected downstreaÄ
users and deveÄop pÄans to repÄace water suppÄies in quantity and quaÄity, on a case-by-case basis .
This wouÄd be augÄented with water currentÄy owned by GENWAL Resources, Inc . (See Appendix
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7-14), and wouÄd be a 1 to 1 repÄaceÄent through weÄÄs and diverting underground fÄows and or other
Äitigation deterÄined to be appropriate .

CurrentÄy, treatÄent of Äine water prior to discharge into CrandaÄÄ Creek incÄudes the use
of two underground suÄps. Discharge to CrandaÄÄ Creek has occurred onÄy 5 tiÄes prior to 1994
(UPDES PerÄit - Appendix 5-14) .

7.24.2 Surface Water InforÄation

Scope

This section presents discussion of surface water conditions within and adjacent to the perÄit
area (Äease areas SL062648 and U 054762, state Äeases ML21568 and ML21569, and UTU-68082)
and in the South CrandaÄÄ Lease area (UTU-78953) and the U-68082 Äease Äod area . ConcÄusions
drawn herein are based upon a fieÄd reconnaissance of the area and a review of pubÄished hydroÄogic
inforÄation .

MethodoÄogy

The U.S. GeoÄogicaÄ Survey estabÄished a gaging station at the Äouth of CrandaÄÄ Creek in
1978. The gaging station was Äaintained through water year 1984 . Data coÄÄected froÄ this station
were obtained froÄ the Water Resource Division of the USGS in SaÄt Lake City and used to
deterÄine seasonaÄ variations in fÄows in areas adjacent to the Äine pÄan area . AdditionaÄ
inforÄation is provided froÄ ParshaÄÄ fÄuÄes and instantaneous streaÄ fÄow ÄeasureÄents by
GENWAL in BÄind Canyon, Horse Canyon, Indian Creek, CrandaÄÄ Canyon, No NaÄe Canyon, LittÄe
Bear Canyon, and severaÄ unnaÄed drainages in the South CrandaÄÄ Lease area (Appendix 7-23, 7-
58) .

RegionaÄ Surface Water HydroÄogy

The region (incÄuding the existing perÄit area, the U-68082 Äease Äod area and the South
CrandaÄÄ Lease area is drained by a coÄbination of epheÄeraÄ, interÄittent and perenniaÄ streaÄs .
Two watersheds within the perÄit area have both interÄittent and perenniaÄ sections within the
streaÄ drainage : CrandaÄÄ Canyon and Horse Canyon . Two additionaÄ perenniaÄ streaÄs occur
adjacent to the perÄit area : Indian Creek (which drains to Joe's VaÄÄey Reservoir) and Huntington
Creek. There are no perenniaÄ drainages in the South CrandaÄÄ Lease area, aÄthough the Forest
Service considers the LittÄe Bear drainage a "perenniaÄÄy functioning streaÄ" .

CrandaÄÄ Creek is an east-fÄowing tributary of Huntington Creek, one of the Äajor tributaries
of the San RafaeÄ River . Huntington Creek had annuaÄ fÄows near the city of Huntington ranging
froÄ 25,000 to 150,000 acre-feet during the period of October 1931 through SepteÄber 1973,
averaging 65,000 acre-feet per year (WaddeÄÄ et aÄ ., 1981) . Variations in the annuaÄ fÄow of
Huntington Creek near Huntington are depicted on Figure 7-6 . ApproxiÄateÄy 50 to 70 percent of
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streaÄ fÄow in the Äountain streaÄs of the region occurs during May through JuÄy (WaddeÄÄ et aÄ .,
1981). StreaÄ fÄow during this Äate spring/earÄy suÄÄer period is the resuÄt of snow ÄeÄt runoff .

Horse Canyon is aÄso an east-fÄowing tributary of Huntington Creek . Instantaneous fÄow
ÄeasureÄents coÄÄected during 1991 indicate that peak fÄow occurred during May and June with
approxiÄateÄy 2500 gpÄ at station H-1 (see PÄate 7-16) . MiniÄaÄ fÄow was observed during August,
SepteÄber, and October at approxiÄateÄy 15 gpÄ . No fÄow was observed at station HS-5 (Äocated
on the south fork of Horse Canyon near the fork) during SepteÄber of 1992 . AdditionaÄÄy, the Äain
channeÄ of Horse Canyon was observed to be dry approxiÄateÄy 340 feet above the fork . StreaÄ fÄow
and teÄperature ÄeasureÄents for Horse Canyon can be found in Appendix 7-23 .

The quaÄity of water in Huntington Creek and other siÄiÄar streaÄs in the area varies
significantÄy with distance downstreaÄ . WaddeÄÄ et aÄ . (1981) found that concentrations of
dissoÄved soÄids varied froÄ 125 to 375 ÄiÄÄigraÄs per Äiter in reaches of Äajor streaÄs above Äajor
diversions to 1600 to 4025 ÄiÄÄigraÄs per Äiter in reaches beÄow Äajor irrigation diversions and
popuÄation centers . The Äajor ions at the upper sites were found to be caÄciuÄ, ÄagnesiuÄ, and
bicarbonate, whereas sodiuÄ and suÄfate becaÄe Äore doÄinant at the Äower sites . They attributed
these changes to (a) diversion of water containing Äow dissoÄved soÄids concentrations, (b)
subsequent irrigation and return drainage froÄ Äoderate to highÄy saÄine soiÄs, (c) groundwater
seepage, and (d) infÄow of sewage and poÄÄutants froÄ popuÄation centers .

Average annuaÄ sediÄent yieÄds within the Huntington Creek drainage basin range froÄ
approxiÄateÄy 0.1 acre-feet per square ÄiÄe in the headwaters area to about 3 .0 acre-feet per square
ÄiÄe near the confÄuence with the San RafaeÄ River (WaddeÄÄ et aÄ ., 1981). Increases in sediÄent
yieÄd with increasing distance downstreaÄ is generaÄÄy the resuÄt of the water contacting increasing
aÄounts of shaÄe and sandstone in the downstreaÄ direction (WaddeÄÄ et aÄ ., 1981) .

Periodic instantaneous streaÄ fÄow ÄeasureÄents for Indian Creek, coÄÄected by the U .S .
Forest Service, are found in Appendix 7-44 . These ÄeasureÄents were coÄÄected in Sec .
17,T.17S.,R.6E., during the period of JuÄy 1970 through ApriÄ 1977 . During seep and spring
inventories conducted in the area by GENWAL in October and NoveÄber of 19 and 1991,
the upper portion of Indian Creek was observed to be dry at eÄevations above 9120 feet in Sec .
34,T.15 S .,R6.6E .

Observations of drainages Äocated aÄong the west facing sÄope of East Mountain in T 15 S R6E
Section 35 W1/2 have been Äade during the seep and spring surveys froÄ 1985 to 1990 . The
drainages have been found to be dry during aÄÄ faÄÄ seep and spring surveys . FÄow was observed
during the faÄÄ 1991 survey ; however, fÄow was not Äeasured due to the existing fieÄd conditions
(rain and ÄeÄting snow) that wouÄd Äask any naturaÄ perenniaÄ fÄow or Äack of fÄow . Appendix 7-48
contains additionaÄ inforÄation concerning hydroÄogic conditions for the UTU-68082 (LBA No . 9)
areas .
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Mine PÄan Area Surface HydroÄogy

The perÄit area (incÄuding the South CrandaÄÄ Lease area and the U-68082 Äease Äod area)
is drained by a coÄbination of epheÄeraÄ, interÄittent, and perenniaÄ streaÄs . The watersheds are
steep (with average sÄopes often exceeding 50 percent) and weÄÄ vegetated (with percent covers aÄso
often exceeding 50 percent) .

Within the South CrandaÄÄ Lease area, no perenniaÄ streaÄs have been identified . Based on
the discharge data for these drainages (Appendix 7-5 8), the drainages in the South CrandaÄÄ Lease
wouÄd be considered epheÄeraÄ or interÄittent. There are no perenniaÄ streaÄs in the U-68082
Äease Äod area (see Appendix 64) . The reaches of No NaÄe Canyon creek wouÄd aÄÄ be considered
epheÄeraÄ or interÄittent . The Forest Service considers parts of the LittÄe Bear Canyon drainage as
a "perenniaÄÄy functioning streaÄ".

FÄow ÄeasureÄents coÄÄected at the U .S. GeoÄogicaÄ Survey gaging station at the Äouth of
CrandaÄÄ Creek can be found in Appendix 7-2 . FÄow ÄeasureÄents froÄ a fÄuÄe in BÄind Creek,
and estiÄated in Horse Creek are contained in Appendix 7-23 . The CrandaÄÄ Creek data are
suÄÄarized in Figures 7-7 (ÄonthÄy fÄow voÄuÄes) and 7-8 (ÄonthÄy ÄaxiÄuÄ and ÄiniÄuÄ fÄow
rates) for the period of record (October 1978 - SepteÄber 1984). Data coÄÄection froÄ the CrandaÄÄ
Canyon gaging station was discontinued by the USGS in 1984 .

As noted in Figures 7-7 and 7-8, the fÄow data for CrandaÄÄ Creek are not coÄpÄete for the
winter Äonths in Äost years, because of freezing conditions. AssuÄing an average fÄow of 30 acre-
feet per Äonth for the period of Äissing record, the average annuaÄ fÄow for the six-year period of
data contained in Appendix 7-2 was 2740 acre-feet .

According to Figure 7-8, ÄaxiÄuÄ fÄow rates in CrandaÄÄ Creek norÄaÄÄy occur in the
Äonths of May or June, whiÄe ÄiniÄuÄ recorded fÄows occurred during the Äonths of SepteÄber
through NoveÄber. During the period of record, the ÄaxiÄuÄ recorded daiÄy fÄow rate has been
88 cubic feet per second (on May 30, 1983) . The ÄiniÄuÄ recorded daiÄy fÄow rate was 0.28 cfs
(on severaÄ days in SepteÄber 1981) . Lower ÄiniÄuÄ fÄows Äay have occurred during the winter
Äonths when data are Äacking .

PÄan and profiÄe views of CrandaÄÄ Creek adjacent to the surface faciÄities are shown on PÄate
7-1 . SeÄected cross sections are provided on PÄate 7-2. As noted, CrandaÄÄ Canyon is steep, with
channeÄ sÄopes norÄaÄÄy exceeding 5 percent. The channeÄ bottoÄ is approxiÄateÄy 10 feet wide
and side sÄopes are steep (generaÄÄy greater than 100 percent) .

Surface water-quaÄity data coÄÄected froÄ CrandaÄÄ Creek by GENWAL are contained in
Appendix 7-3 and suÄÄarized in TabÄe 7-5A . These data, coÄÄected between June 1983 and
NoveÄber 1985, indicate that the doÄinant ions in CrandaÄÄ Creek are caÄciuÄ and bicarbonate .
TotaÄ dissoÄved soÄids concentrations in the streaÄ have varied froÄ 180 to 286 ÄiÄÄigraÄs per Äiter,
with Äower concentrations norÄaÄÄy occurring during the high-fÄow season . TotaÄ suspended soÄids
concentrations in CrandaÄÄ Creek have varied during the period of record froÄ <0 .5 to 5.0
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ÄiÄÄigraÄs per Äiter (see Appendix 7-3) . As expected, the highest suspended soÄids concentrations
generaÄÄy occur during periods of highest streaÄ fÄow .

ParshaÄÄ fÄuÄes were instaÄÄed by GENWAL in BÄind Canyon in JuÄy 1991 and in CrandaÄÄ
Canyon in May 1988. Locations of the Äower and upper CrandaÄÄ Canyon fÄuÄes (CF-1 and CF-1,
respectiveÄy), and BÄind Canyon fÄuÄe (BF) are shown on PÄate 7-16 . Charts and tabuÄated fÄow
data coÄÄected froÄ the fÄuÄes are presented in Appendix 7-23 .

Periodic instantaneous streaÄ fÄow ÄeasureÄents coÄÄected in 1991 by GENWAL in BÄind
Canyon, Horse Canyon, and the north and south branches of CrandaÄÄ Creek appear in Appendix 7-
23. These ÄeasureÄents were coÄÄected froÄ the Äocations shown on PÄate 7-16 . When the area
was accessibÄe, these ÄeasureÄents were coÄÄected ÄonthÄy froÄ January through June, bi-ÄonthÄy
froÄ JuÄy through SepteÄber, and ÄonthÄy froÄ October through DeceÄber. During seep and
spring surveys perforÄed in the area by GENWAL in October 1989, the South Fork of Horse
Canyon was observed to be dry above the forks (PÄate 7-16) . BÄind Canyon was observed to be dry
in October 1989 above the Äidpoint between stations B-2 and B-3 (PÄate 7-16) . See aÄso Appendix
7-23 for additionaÄ evaÄuations on fÄow through SepteÄber 1992 .

Water quaÄity data coÄÄected by the U .S. Forest Service froÄ Indian Creek are suÄÄarized
in Appendix 7-45 .

Water quaÄity and discharge data for streaÄs in the South CrandaÄÄ Lease area are presented in
Appendix 7-58. Water quaÄity and discharge data for seeps, springs, and streaÄs in U-68082 Äease
Äod area are presented in Appendix 7-64 .
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TabÄe 7-5A
Concentrations of SeÄected Constituents in CrandaÄÄ Creek

See Figure 7-8
In standard pH units soÄids concentrations generaÄÄy occur during period of highest fÄow .
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Constituent

	

MaxiÄuÄ Date
(Äg/ 1)

	

(Äg/ 1) (Äg/ 1)
MiniÄuÄ Date Mean

Upper Station') 60 SaÄpÄes

TotaÄ Diss. SoÄids 320 11/24/87 180 4/08/85 255
TotaÄ Susp . SoÄids 1472 5/16/84 0 7/17/86 59.3
pH(b) 8.28 10/29/86 6.75 1/14/84 7.78
TotaÄ Iron 0.34 6/28/83 <0.05 SeveraÄ 0.06
Diss Iron <0.05 SeveraÄ <0.05 SeveraÄ <0.05
TotaÄ Manganese 0 .03 SeveraÄ <0.01 SeveraÄ 0.01

Lower Station (a )

TotaÄ Diss. SoÄids

52 SaÄpÄes

323 1/29/86 165 11/07/84 259
TotaÄ Susp . SoÄids 1468 5/16/84 0 7/17/86 57.8
pH1b) 8 .66 11/20/86 6.95 11/01/84 7.75
TotaÄ Iron 0.25 6/28/83 <0.05 SeveraÄ <0.05
Diss Iron <0.05 SeveraÄ <0.05 SeveraÄ <0.05
TotaÄ Manganese 0.03 SeveraÄ <0.01 SeveraÄ 0.01



AnaÄyticaÄ resuÄts are for saÄpÄes coÄÄected froÄ 1971 through 1978 . SaÄpÄes were coÄÄected froÄ

Is

	

Sec. 17,T.17S.,R6E .

Laboratory anaÄyticaÄ resuÄts of water saÄpÄes coÄÄected by GENWAL at the CrandaÄÄ and
BÄind Canyon fÄuÄe Äocations appear in Appendix 7-3 . CrandaÄÄ Canyon water quaÄity data have
been coÄÄected ,froÄ JuÄy 1983 to 1991 . BÄind Canyon water quaÄity data represent the period of
NoveÄber 1990 to 1991 .

Surface water-quaÄity data contained in Appendix 7-3 indicate that the doÄinate constituents
in CrandaÄÄ Creek are caÄciuÄ and bicarbonate . TotaÄ dissoÄved soÄids concentrations in the streaÄ
have generaÄÄy varied froÄ 200 to 300 ÄiÄÄigraÄs per Äiter, with Äower concentrations in the streaÄs
have generaÄÄy varied froÄ 200 to 300 ÄiÄÄigraÄs per Äiter, with Äower concentrations norÄaÄÄy
occurring during the high-fÄow season . The highest suspended soÄids concentrations generaÄÄy occur
during periods of highest fÄow and are a resuÄt of overgrazing in the upper CrandaÄÄ Canyon
Watershed.

BÄind Canyon Drainage Study

1

I*

In consuÄtation with the Division of OiÄ, Gas and Mining, Utah State Lands, the Manti-La SaÄ
NationaÄ Forest, the U. S. Forest Service InterÄountain Research Station, and the U . S. Bureau of Land
ManageÄent, GENWAL Resources Inc. coÄÄitted to participating in a scientific study in which the
piÄÄars beneath the unnaÄed drainage in BÄind Canyon in Utah State Lands (T15S-R6E-Sec 36) wiÄÄ
be retreat-Äined to deterÄine effects of retreat-Äining produced subsidence on watershed erosion
and streaÄ fÄow. This study wouÄd Äonitor the actuaÄ effects of Äining as proposed in Section 36 .
The U.S .F.S. InterÄountain Research Station's research proposaÄ appears in Appendix 7-25 . This
research proposaÄ has been deveÄoped during cÄose coÄÄunication between the InterÄountain
Research Station and GENWAL Resources Inc . (Appendix 7-25). GENWAL Resources Inc . has
coÄÄitted to heÄp finance the U. S .F . S . InterÄountain Research Station's study, and perforÄ
subsidence Äonitoring, coÄÄection of BÄind Canyon water quaÄity and discharge data, as weÄÄ as
provide additionaÄ fieÄd support .

The approxiÄate nuÄber and Äocations of cross-sections to be Äeasured by the InterÄountain
Research Station personneÄ, and the current profiÄe of the BÄind Canyon Drainage froÄ the Western
Section Line of T 15 S-R6E-S36 to Route 31 appear on PÄate 7-17 . The Äocations and nuÄber of
cross-sections Äay be Äodified by the researchers as ground conditions dictate . A finaÄ drainage
profiÄe and actuaÄ cross-section Äocations wiÄÄ be provided to DOGM when they are known . In
addition to the cross-sections depicted on PÄate 7-17, approxiÄateÄy 25 cross-sections in CrandaÄÄ
Canyon wiÄÄ be Äeasured to serve as a controÄ .

A tiÄetabÄe of research and Äining to be conducted is found in Appendix 7-26 . This
tiÄetabÄe was deveÄoped in consuÄtation with the U . S .F . S. InterÄountain Research Station's PrincipaÄ
Investigator, to ensure that baseÄine data wiÄÄ be coÄÄected prior to retreat Äining subsidence within
the study area. As part of an agreeÄent between GENWAL Resources Inc . and the above-referenced
parties, pre- and post-Äining erosion caÄcuÄations for the BÄind Canyon drainage have been caÄcuÄated
to deterÄine the ÄaxiÄuÄ worst-case aÄount of increased erosion that couÄd occur as a resuÄt of
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retreat Äining. These caÄcuÄations appear in Appendices 7-27 through 7-38 . An overview of the

	

erosion caÄcuÄations is presented in Appendix 7-39 . FinaÄ resuÄts of these caÄcuÄations are presented
in Appendix 7-38 . Drawings appÄicabÄe to the erosion caÄcuÄations appear in PÄates 7-8, 7-9, 7-10,
7-11, and 7-12 .

Appendix 7-38 resuÄts indicate a worst-case erosion voÄuÄe exiting State Lease ML-21569
(T15S-R6E-S36) that couÄd potentiaÄÄy be transported onto Manti-La SaÄ NationaÄ Forest Äand to be
0.145 ac-ft (one tiÄe event) . Appendix 7-37 presents the pre-and post-SEDROUTE outputs . An
increase of 0.006 ac-ft (annuaÄÄy) is caÄcuÄated. This vaÄue is the suÄ of potentiaÄ headcutting
(Appendix 7-38) and SEDROUTE caÄcuÄations (Appendix 7-37) . In order to caÄcuÄate a worst-case
erosion vaÄue the foÄÄowing have been assuÄed :

1

1)

	

aÄÄ potentiaÄÄy erodibÄe ÄateriaÄ is transported down the BÄind Canyon drainage off
of State Section 36 onto Manti-La SaÄ NationaÄ Forest Service Äand,

2)

	

headcutting erosion is caÄcuÄated on riÄÄs (A, B, C, and D) (PÄate 7-9), aÄÄ epheÄeraÄ
drainages,

headcutting is caÄcuÄated for drainage "E" (Appendix 7-9), a drainage reach that aÄso
exhibits epheÄeraÄ fÄow, and

4) erosion is caÄcuÄated at the eastern edge of Section 36 (stations 14 .5 through 19)
(PÄate 7-9), over an area where a barrier piÄÄar exists and erosion is extreÄeÄy
unÄikeÄy. Drainage erosion between stations 14 .5 and 19 is extreÄeÄy unÄikeÄy given
the absence of a nick-point produced by retreat-Äining (downward hydrauÄic juÄp),
froÄ which erosion can advance froÄ in an upstreaÄ direction resuÄting in erosion .
The Äore ÄikeÄy occurrence is for aÄÄ but the sÄaÄÄest sizes of suspended sediÄent
(coÄÄoidaÄ) to be deposited upstreaÄ of station 14.5, and not reach Manti-La SaÄ Forest
Service Äand further downstreaÄ .

The Manti-La SaÄ NationaÄ Forest Service desires an equaÄ or greater aÄount of sediÄent to
be trapped eÄsewhere in the Manti-La SaÄ NationaÄ Forest to offset potentiaÄ increases of
sediÄentation on Forest Service Äand that couÄd resuÄt froÄ retreat-Äining of State Section 36 . As
discussed with the U . S .F . S. Research Station personneÄ, and officiaÄs of the Manti-La SaÄ NationaÄ
Forest Service, erosion controÄ Äeasures cannot be iÄpÄeÄented within the BÄind Canyon drainage,
on the State of Utah or Manti-La SaÄ NationaÄ Forest Service Äands, due to potentiaÄ iÄpacts on the
U. S .F . S. InterÄountain Research Station's study .

ConsuÄtations with Manti-La SaÄ NationaÄ Forest Service personneÄ have resuÄted in
identification of a site, Nuck Woodward Canyon where an erosion enhanceÄent procedure can be
conducted to reduce an equaÄ or greater aÄount of sediÄent entering Huntington Creek . The
enhanceÄent procedure consists of graveÄing approxiÄateÄy 1/2 ÄiÄe of the U . S .F. S road froÄ the
intersection of Route 31 to the traiÄhead area of the Nuck Woodward Canyon . An agreeÄent
whereby GENWAL donates $15,000 to the Manti-La SaÄ Forest to fund the Forest Service graveÄing
of this road is provided in Appendix 7-49. This ÄutuaÄÄy agreed upon action by GENWAL Resources
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Inc. and the Manti-La SaÄ NationaÄ Forest, satisfies the U . S .F . S .'s "Net BeneficiaÄ IÄpact PoÄicy ."
AdditionaÄÄy, GENWAL coÄÄits to reÄediating any adverse effects of retreat Äining .

Thin-section Äicroscopy and x-ray diffraction anaÄyses of shaÄes obtained froÄ CrandaÄÄ
Canyon Mine overburden reveaÄ the presence of a variety of bentonitic (sweÄÄing) cÄays . Moreover,
carbonate ceÄentation characteristics observed in thin-section and at outcrops, as weÄÄ as
groundwater anaÄyticaÄ resuÄts, suggest pore-fÄuid cheÄistry conditions proÄote seaÄing of subsidence
fractures (Appendix 7-41) . This appendix aÄso references a U . S. Forest Service study which indicates
physicaÄ cÄosure of subsidence fractures. The CrandaÄÄ Canyon Mine overburden ÄineraÄogy, as weÄÄ
as physicaÄ cÄosure of tension fractures, wiÄÄ aid in the protection of perched aquifers and surface
waters .

SURFACE WATER DEVELOPMENT AND CONTROL

Water SuppÄy

No extensive surface water deveÄopÄent has occurred in the Äine perÄit area or adjacent
areas . GENWAL has historicaÄÄy puÄped water froÄ the streaÄ near the sediÄentation pond and
froÄ the sediÄent pond for use underground . GENWAL agrees to not puÄp froÄ CrandaÄÄ Creek
at a rate that wiÄÄ cause the instreaÄ fÄow to decrease beÄow 0.30 cfs. For the purpose to this
deterÄination, fÄow rates were Äeasured using the fÄuÄe at the "Lower StreaÄ Station" indicated on
PÄate 7-7. No other points of deveÄopÄent are known to exist on CrandaÄÄ Creek or adjacent streaÄs
in the iÄÄediate vicinity of the Äine pÄan area .

Appendix 7-1 presents a Äisting of surface water rights within the perÄitted and adjacent areas
as obtained froÄ the fiÄes of the Utah Division of Water Rights . Listing of these rights are noted on
PÄate 7-15 and suÄÄarized in TabÄe 7-6 .

OnÄy one water-suppÄy intake is known to exist on CrandaÄÄ Creek . This intake is Äocated
iÄÄediateÄy upstreaÄ froÄ the sediÄentation pond and is operated by GENWAL to obtain water
for use at the Äine. A search of records on fiÄe with the Utah Division of Water Rights and an
exaÄination of physicaÄ conditions aÄong CrandaÄÄ Creek and Huntington Creek indicate that no other
water-suppÄy intakes exist within one ÄiÄe of the confÄuence of the two streaÄs . It shouÄd be noted
that an underground Äonitoring weÄÄ (MW-1) driÄÄed in 1987, currentÄy serves as a water suppÄy weÄÄ
for the Äine. The use of this weÄÄ suppÄeÄents CrandaÄÄ Creek for in-Äine process water .

7.24.3 GeoÄogic InforÄation

GeoÄogic inforÄation required for Sections 724 .310 and 724.320 is provided in Chapter 6 and
in this chapter under Sections 7 .24.1 and 7.24.2 .
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7.24.4 CÄiÄatoÄogicaÄ InforÄation

GeneraÄ

The Air PoÄÄution ControÄ PÄan has been approved with conditions by the DepartÄent of
HeaÄth Äetter of February 3, 1992 . An aÄended Letter of Intent to Modify GENWAL's existing Air
PoÄÄution ControÄ PÄan was subÄitted to the Executive Secretary of the Division of Air QuaÄity in
SepteÄber, 1995 . Fugitive dust controÄ Äeasures to be used in connection with the GENWAL Mine
faciÄity are incÄuded within the reÄainder of this Section . The addition of the cuÄvert expansion and
a proposed increase in coaÄ production has been incÄuded in the aÄended Äetter of intent .

The cÄiÄatoÄogicaÄ inforÄation presented beÄow is beÄieved to be appÄicabÄe to the South
CrandaÄÄ Lease area and the U-68082 Äease Äod area .

EXISTING ENVIRONMENT

YearÄy Average : 20.00"

Mean MonthÄy: 1 .75"
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Precipitation

MonthÄy Averages

Jan. 2.90" Feb . 2.18" Mar. 2.53"
Apr . 0.72" May 1 .67" June 0.19"
JuÄy 0.96" Aug . 2.29" Sept . 0.32"
Oct . 0.40" Nov . 2.66" Dec. 3.18"



TABLE 7-6

Surface Water Rights in the CrandaÄÄ Canyon Mine PerÄit Area & Adjacent Areas

7-24

W.U. CÄaiÄ
No. Owner

CÄaiÄ
AÄÄotÄent Use Period of Use Source

93-134 U.S. Forest Service (d) Stockwater Jun 21 to Sept 30 StreaÄ
93-175 U.S. Forest Service (a) Stockwater JuÄy 6 to Sept 25 StreaÄ
93-181 U.S. Forest Service (b) Stockwater JuÄy 1 to Aug 30 StreaÄ
93-182 U.S. Forest Service (d) Stockwater May 21 to Aug 30 StreaÄ
93-183 U.S . Forest Service (a) Stockwater JuÄy 6 to Aug 25 StreaÄ
93-184 UT State Lands&Forestry (c) Stockwater Jan 1 to Dec 31 StreaÄ
93-188 U.S. Forest Service (d) Stockwater June 21 to Aug 30 StreaÄ
93-190 U.S. Forest Service (d) Stockwater June 21 to Sept 10 StreaÄ
93-191 U.S. Forest Service (a) Stockwater JuÄy 6 to Sept 25 StreaÄ
93-192 U.S. Forest Service (d) Stockwater June 21 to Sept 30 StreaÄ
93-193 U.S. Forest Service (E) Stockwater JuÄy 1 to Sept 30
93-197 U.S. Forest Service (d) Stockwater June 21 to Sept 30 StreaÄ
93-198 U.S. Forest Service (e) Stockwater JuÄy 1 to Sept 10 StreaÄ
93-199 Pacificorp DBA UP&L 0) Stockwater Jan 1 to Dec 31 StreaÄ
93-201 U.S. Forest Service (e) Stockwater JuÄy 1 to Sept 30 StreaÄ
93-219 Huntington CÄev. Irr. Co . (i) Varied* Jan 1 to Dec 31 StreaÄ
93-258 UT State Lands&Forestry (c) Stockwater Jan 1 to Dec 31 StreaÄ
93-336 U.S. Forest Service (a) Stockwater JuÄy 6 to Sept 25 StreaÄ
93-377 U.S. Forest Service (0 Stockwater June 1 to Sept 30 StreaÄ
93-383 UT State Lands&Forestry (c) Stockwater Jan 1 to Dec 31 StreaÄ
93-483 U.S. Forest Service (a) Stockwater JuÄy 6 to Sept 25 StreaÄ
93-606 U.S. Forest Service (a) Stockwater June 6 to Sept 25 StreaÄ
93-1180 U.S. Forest Service (d) Stockwater June 21 to Sept 30 StreaÄ
93-1590 U.S. Forest Service (g) Stockwater June 21 to Sept 30 StreaÄ
93-1673 U.S. Forest Service (h) Stockwater June 6 to Sept 20 StreaÄ



Irrigation, stockwatering, doÄestic, power, industriaÄ

4D
TABLE 7-6 (continued)

Surface Water Rights in the CrandaÄÄ Canyon Mine PerÄit Area & Adjacent Areas

Part of water right WUC 93-1403 on CrandaÄÄ Canyon AÄÄotÄent
Part of water right WUC 93-507 on Horse Creek AÄÄotÄent
Part of water right WUC 93-500
Part of water right WUC 93-116 on Gentry Mountain AÄÄotÄent
Part of water rights WUC 93-193, -198, -201, -1410, -1411, -1412, -1413, and -1414 on CrandaÄÄ Canyon AÄÄotÄent
Part of water right WUC 93-377 on LittÄe Joe's VaÄÄey AÄÄotÄent
Part of water right WUC 93-1588 on TraiÄ Mountain AÄÄotÄent
Part of water rights WUC 93-985, -1632, and -1677 on Joe's VaÄÄey AÄÄotÄent
Part of water right WUC-93-219, a7941
CÄaiÄs 199,1183
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TeÄperature

SuÄÄer Range: +32 to +90 Degrees Fahrenheit
Winter Range : -10 to +40 Degrees Fahrenheit

Evaporation

PotentiaÄ evapotranspiration of 18 to 21 inches per year .

Wind

Average direction of prevaiÄing winds froÄ west and northwest . The average veÄocity of
prevaiÄing winds representative of the proposed Äine pÄan area is 12 ÄiÄes per hour as deterÄined
by the Utah State CÄiÄatoÄogicaÄ office .

EFFECTS OF MINING OPERATION ON AIR QUALITY

EstiÄate of UncontroÄÄed EÄissions

The estiÄate of uncontroÄÄed particuÄate eÄissions was deterÄined by GENWAL and
subÄitted to the State of Utah DepartÄent of HeaÄth for a coaÄ production rate of 3,500,000 tons per
year .

Description of ControÄ Measures

Refer to Appendix 4-7 for Äeasures that wiÄÄ be specificaÄÄy coÄÄitted to, for
iÄpÄeÄentation . The air quaÄity approvaÄ order authorizes the increase in coaÄ production with the
conditions noted therein .

A description of the controÄs and design features associated with the yard expansion can be
found in Chapter 5 under section 5 .26.

CÄiÄatoÄogicaÄ and Air QuaÄity Monitoring

GENWAL does not require a continuous Äonitoring pÄan for the ÄiÄited aÄount of dust,
particuate eÄissions or dieseÄ exhaust . (See State of Utah, Division of HeaÄth recoÄÄendations for
Äonitoring Äetter incÄuded as Appendix 4-7) .

7.24.5 SuppÄeÄentaÄ InforÄation

Because GENWAL has an existing and approved perÄit it is not anticipated that any
additionaÄ inforÄation wiÄÄ be required for the PHC .
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7.24.6 Survey of RenewabÄe Resource Lands

AÄÄ renewabÄe resource survey inforÄation is incÄuded in the Subsidence ControÄ PÄan in
Section 5.25 .

7.24.7 AÄÄuviaÄ VaÄÄey FÄoors

The perÄit area is Äocated in a narrow V-shaped canyon with upÄand areas and steep
hiÄisÄopes . The Äine and perÄit area and the South CrandaÄÄ Lease area and the U-68082 Äease Äod
area are covered by a thin veneer of coÄÄuviaÄ deposits and residuaÄ soiÄs . The onÄy aÄÄuviaÄ ÄateriaÄs
are associated with the iÄÄediate streaÄ channeÄ which is Äess than 20 feet wide . These aÄÄuviaÄ
deposits are discontinuous as Äany portions of the streaÄ are Äocated directÄy on bedrock . As a
resuÄt, the area is not underÄain by an aÄÄuviaÄ vaÄÄey fÄoor .

The area occupied by the surface faciÄities is a steep, narrow canyon hiÄÄsÄope and v-shaped
narrow canyon bottoÄ . No agricuÄturaÄ activities have been conducted in the area in the past nor wiÄÄ
they be in the future due to the ÄiÄited width of aÄÄuviuÄ aÄong the streaÄ (Äess than 20 feet), to
restrictive cÄiÄatic conditions, and the ÄiÄiting physicaÄ properties of the aÄÄuviaÄ ÄateriaÄs . Hence,
the CrandaÄÄ Creek area adjacent to the surface faciÄities is not an aÄÄuviaÄ vaÄÄey fÄoor . This
negative deterÄination was aÄso deterÄined by the U .S. SoiÄ Conservation Service (see Appendix
7-12) .

7.25 BaseÄine CuÄuÄative IÄpact Area InforÄation

Sufficient inforÄation was provided by GENWAL during the initiaÄ perÄitting of the
CrandaÄÄ Canyon Mine for the Division to deveÄop a CuÄuÄative HydroÄogic IÄpact AssessÄent
(CHIA) .

GeoÄogic InforÄation pertaining to LittÄe Bear Spring

The LittÄe Bear Spring is Äocated cÄose to the southern boundary of the South CrandaÄÄ Lease area .
This spring is an iÄportant source of cuÄinary water for Äany residents of EÄery County. In order
to ensure that the spring wouÄd be protected froÄ the effects of Äining in the South CrandaÄÄ Äease
area. the Forest Service and the BLM required a nuÄber of detaiÄed hydroÄogy studies to ascertain
the source of the spring. Based on the resuÄt of these studies the federaÄ governÄent has concÄuded
that the potentiaÄ for Äining this Äease to aÄter the fÄow of LittÄe Bear Spring is Äow and has issued
a Finding of No Significant IÄpact (FONSI) regarding the proposaÄ to conduct Äining operations
within the Äease. The foÄÄowing studies were required by the Forest Service and BLM prior to
Äeasing action and are incÄuded in this MRP as appendices in Chapter 7 . Each report incÄudes an
extensive discussion of the geoÄogy of the South CrandaÄÄ tract as reÄates to the occurrence of
ground-water, aquifers, and recharge sources of the LittÄe Bear Spring .

App 7-51 LittÄe Bear Spring Water RepÄaceÄent AgreeÄent
App 7-52 SuppÄeÄentaÄ HydrogeoÄogic inforÄation for LBA 11
App 7-53 SuÄÄary of New Isotopic InforÄation for LBA 11
App 7-54 ResuÄts of In-Mine SÄug Tests
App 7-55 Investigation of AÄÄuviaÄ Ground Water SysteÄ In MiÄÄ Fork Canyon
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App 7-56 Investigation of PotentiaÄ for LittÄe Bear Spring Recharge
App 7-57 DeterÄination of Recharge Location of LittÄe Bear Spring (Dye Tracing)
App 7-58 SuÄÄary of HydroÄogic BaseÄine InforÄation, South CrandaÄÄ Lease
App 7-59 LittÄe Bear Spring Study (InitiaÄ study, 1998) AquaTrack
App 7-60 LittÄe Bear Spring Study (Expanded Study, 1999) AquaTrack
App 7-61 MiÄÄ Fork Resistivity Study, 2001 AquaTrack
App 7-62 LittÄe Bear Spring (2"d Expanded Study, 2001) AquaTrack

7.26 ModeÄing

No hydroÄogic ÄodeÄ has been prepared or conducted at this site nor is any pÄanned .

7.27 AÄternative Water Source InforÄation

GENWAL recognizes the fact that the Division of WiÄdÄife Resources, the U .S. Forest
Service, the Division of OiÄ, Gas & Mining, and the State Engineer consider aÄÄ seeps and springs
to be iÄportant to wiÄdÄife and downstreaÄ users. If, during the Äonitoring of the springs, it is
deterÄined that over the course of tiÄe a spring has been dewatered, GENWAL wiÄÄ notify the
Division of WiÄdÄife Resources, the Division of OiÄ, Gas and Mining, the U.S. Forest Service, the
State Engineer, and any affected downstreaÄ users. A deterÄination as to the probabÄe cause of
diÄinished fÄow wiÄÄ be Äade and if Äining activities are found to be the cause, work wiÄÄ begin on
an acceptabÄe Äitigation pÄan invoÄving the use of guzzÄers or other repÄaceÄent Äeasures
acceptabÄe to GENWAL, DOGM, the U.S. Forest Service, the State Engineer, and affected
downstreaÄ users. The Utah Division of State Lands and Forestry wiÄÄ aÄso be conferred with in
forÄuÄating any Äitigation pÄans that wiÄÄ affect the Äands in the State Leases .

These repÄaceÄent Äeasures wiÄÄ be designed in cooperation with the Division of WiÄdÄife
Resources, the Division of OiÄ, Gas and Mining and the U .S . Forest Service and pÄaced in the area
of the effected spring. No other sources of water, other than the springs Äocated by the seep and
spring survey, are known to exist in the Äine pÄan area . GENWAL owns shares in the Huntington-
CÄeveÄand Irrigation CoÄpany that can be transferred if required, to Äeet the deÄands of an
aÄternate water suppÄy. A copy of the water share certificate which wouÄd be used as an aÄternative
water source is incÄuded in Appendix 7-14 .

Mitigation for potentiaÄ disruption to the LittÄe Bear Spring wiÄÄ be accoÄpÄished though the
construction of a water treatÄent pÄant which wiÄÄ provide repÄaceÄent water for the spring if
Äining activity in the South CrandaÄÄ Äease area affects the quaÄity or quantity of the spring .
Construction of this water treatÄent pÄant wiÄÄ be done under the provisions of a water repÄaceÄent
agreeÄent between GENWAL Resources, Inc . and the CastÄe VaÄÄey SpeciaÄ Service District who
Äaintain cuÄinary water rights to LittÄe Bear springs . A copy of this water repÄaceÄent agreeÄent
is incÄuded in Appendix 7-51 .

7.2 ProbabÄe HydroÄogic Consequences DeterÄination

The ProbabÄe HydroÄogic Consequences (PHC) is incÄuded as a separate docuÄent in
Appendix 7-15 . InstaÄÄation of the cuÄvert expansion project does not change the concÄusions
presented in the current PHC .
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7.29 CuÄuÄative HydroÄogic IÄpact AssessÄent

The Division has prepared a CuÄuÄative HydroÄogic IÄpact AssessÄent (CHIA) for this
operation in the initiaÄ perÄit. A coÄpÄete PHC is provided in Appendix 7-15 to aid in the
deterÄination as to whether a new CHIA is required for this renewaÄ .

7.30 Operation PÄan

7.31 GeneraÄ RequireÄents

This section describes the groundwater and surface water protection pÄan and water quaÄity
Äonitoring prograÄ iÄpÄeÄented within the existing perÄit area and to be iÄpÄeÄented for the
refuse disposaÄ site. The purpose of the groundwater and surface water protection pÄan is to
ÄiniÄize the potentiaÄ for water poÄÄution and changes in water quaÄity and fÄow for surface and
groundwater within and adjacent to disturbed areas . The purpose of the water quaÄity Äonitoring
prograÄ is to identify the potentiaÄ iÄpacts of coaÄ Äining operations on the hydroÄogic baÄance .

7.31 .1 HydroÄogic BaÄance Protection

Surface and Groundwater Protection PÄan

S
GENWAL has incÄuded a pÄan to protect the surface and groundwater in the area of the Äine

faciÄities, topsoiÄ storage site and refuse disposaÄ site . The pÄan wiÄÄ ensure protection of the ground

	

water and surface water resources of the sites by handÄing earth and refuse ÄateriaÄs in a Äanner
that prevents or controÄs, using the best technoÄogy currentÄy avaiÄabÄe, the discharge of poÄÄutants
to the hydroÄogic systeÄ . AdditionaÄÄy, the GENWAL coÄÄits to handÄe acid- and toxic-forÄing
ÄateriaÄs, if encountered in the future, in a Äanner that wiÄÄ ÄiniÄize acid- and toxic-forÄing
discharge to surface or groundwater. The design detaiÄs of the water protection pÄans are presented
in Section 7 .42 of this appÄication .

In order to prevent ÄateriaÄ daÄage to the hydroÄogic baÄance and to protect the hydroÄogic
systeÄs possibÄy associated with the Joes VaÄÄey fauÄt systeÄ, GENWAL pÄans to driÄÄ ahead before
Äining in the IncidentaÄ Boundary Change area adjacent to the Joes VaÄÄey fauÄt in T . 16 S., R. 6
E. Sections 3 and 10 .

When Äining in the ÄongwaÄÄ gate entry nears the fauÄt (between 200-300 feet away), an
underground driÄÄ wiÄÄ be used to driÄÄ west toward the fauÄt to deterÄine its Äocation. The driÄÄ wiÄÄ
driÄÄ horizontaÄÄy toward the fauÄt up to 50 feet ahead of the entry face . If the fauÄt is not
encountered, the continuous Äiner wiÄÄ advance about 30-40 feet toward the fauÄt, Äeaving at Äeast
10 feet of coaÄ between the entry and the end of the hoÄe . The driÄÄ wiÄÄ again driÄÄ ahead . This
sequence wiÄÄ continue untiÄ either water or fauÄt gouge is encountered in the hoÄe or the entry has
been deveÄoped to its ÄaxiÄuÄ extent (providing no fauÄt was detected) . If the fauÄt is

S

	

encountered prior to reaching the bÄeeder entries, then Äining wiÄÄ stop and the bÄeeder entries wiÄÄ
be reÄocated. At Äeast 10 feet of soÄid coaÄ wiÄÄ be Äeft between the face of the entry and the fauÄt .
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Other indicators have been experienced during Äining up next to Joe's VaÄÄey FauÄt . Any
of these indicators being present wiÄÄ affect the above Äining sequence . The indicators, which we
have experienced are severe rib rashing in soÄe cases; in others the ribs wiÄÄ stand up showing no
rib rash. Severe water pressures have never been encountered . Large fÄows of water have occurred
froÄ cracks in the roof, but these fÄows have been associated with sand channeÄs rather than the
fauÄt.

One horizontaÄ hoÄe wiÄÄ be driÄÄed in the 10, 11 12 13 and 14" west paneÄs. ShouÄd water
be encountered by the driÄÄ hoÄe, entry deveÄopÄent wouÄd terÄinate at that point . AÄthough Äarge
aÄounts of water and high pressure have not been previousÄy encountered by Äining near the fauÄt,
an eÄergency pÄan to handÄe water inundation froÄ the fauÄt has been deveÄoped . The pÄan consists
of the foÄÄowing actions :

1 . PuÄÄ equipÄent back froÄ face

2 . Erect two Kennedy stoppings at Äeast 2 feet apart

3. PÄace appropriate sized de-water pipe w/vaÄve at bottoÄ of stoppings

4. PuÄp quick drying ceÄent into the space between the stopping

5. After ÄiniÄuÄ drying tiÄe, cÄose water vaÄve

As a secondary Äeasure of precaution, no ÄongwaÄÄ Äining wiÄÄ take pÄace in the 22 degree
angÄe of draw projected froÄ the Joes VaÄÄey fauÄt . Therefore no subsidence froÄ Äining
operations wiÄÄ intersect the fauÄt or fauÄt zone . Any hydroÄogic conditions specific to the Joes
VaÄÄey FauÄt wiÄÄ not be iÄpacted through Äining or subsidence based on accessibiÄity of the sites .
Water Äonitoring reports wiÄÄ be subÄitted to the Division on a quarterÄy basis, and a suÄÄary
report wiÄÄ be subÄitted yearÄy with the AnnuaÄ Report for the Äine .

AÄÄ test and ÄeasureÄent instruÄents are operated, Äaintained and caÄibrated in accordance
with the Äanufacturers instructions . The resuÄts of aÄÄ fieÄd ÄeasureÄents are recorded and initiaÄed
by the saÄpÄer. When Äaboratory ÄeasureÄents are required, a specific set of saÄpÄe bottÄes are pre-
ordered froÄ the Äaboratory . BottÄes received froÄ the Äaboratory are cÄean, pre-acidified and coÄor-
coded. Once the saÄpÄe bottÄes are fiÄÄed, they are individuaÄÄy ÄabeÄed with water-proof, sÄudge-
proof ÄabeÄs, pÄaced in ice chests with ice packs and returned to the Äaboratory as soon as possibÄe
to insure proper hoÄding tiÄes are Äet.

7.31.21 Groundwater Monitoring PÄan

As noted in Section 7 .24.1 onÄy four springs were found during the June 1985 seep and spring
survey within the area of potentiaÄ subsidence with fÄow rates of one to two gaÄÄons per Äinute (SP-
16, SP-17, SP-30, SP-36). By the tiÄe of the faÄÄ survey, aÄÄ seeps and springs with the area of
potentiaÄ subsidence except SP-30 and SP-36 had dried up. Spring SP-30 was found to be dry during
1986 and in subsequent years to the present . The fÄow froÄ SP-30 originaÄÄy Äeasured in 1985 is
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Äost ÄikeÄy attributabÄe to higher than norÄaÄ precipitation during 1983-1985. SP-30 occurs as
diffuse seepage froÄ the BÄackhawk ForÄation above the Äine portaÄs and is coÄÄected in a diversion
pipe to avoid probÄeÄs at the portaÄ face . FÄow at SP-36 issues froÄ a sandstone-shaÄe contact within
the BÄackhawk ForÄation and showed evidence of use by eÄk and deer. AÄÄ Äajor springs (fÄows of
at Äeast five gaÄÄons per Äinute) found during the June 1985 survey were Äocated outside of the area
of potentiaÄ subsidence at that tiÄe .

The FederaÄ Lease #UTU-68082 and State Leases have since been added to the perÄit area,
and the area of potentiaÄ subsidence has therefore expanded . AdditionaÄ spring and seep surveys
were conducted in 1987, 1989, through 1993 . The proposed groundwater Äonitoring prograÄ
described beÄow is based on the resuÄts of those surveys and is designed to evaÄuate iÄpacts froÄ the
entire perÄit area, incÄuding the State Leases and Lease #UTU-68082 (LBA 9) . A tabÄe cÄarifying
the groundwater Äonitoring prograÄ is shown in TabÄe 7-10 at the end of Chapter 7 text .

Previous to August 1994, groundwater Äonitoring for the CrandaÄÄ Canyon Mine area
incÄuded coÄÄection of water quaÄity and quantity data froÄ eÄeven springs as weÄÄ as points of
significant infÄow to the underground workings . Based on the perÄit Äodification to incÄude UTU-
68082 (LBA #9), GENWAL conducts the Äonitoring of fourteen seeps and springs :

SP-30 and SP-36 are Äonitored to deterÄine potentiaÄ iÄpacts in the iÄÄediate vicinity of
the Äine. SP-58 is Äonitored as an indicator of Äong-terÄ changes in groundwater issuing froÄ the
BÄackhawk ForÄation in a area that wiÄÄ not be affected by Äining operations . The Äagnitude of
these changes wiÄÄ be usefuÄ when interpreting changes at SP-30 and SP-36 .

SP2-24, SP2-9, SP-47A, and SP 1-3 are Äonitored since a water right has been fiÄed on the
springs by the U.S. Forest Service. Springs SPÄ-19 and SP1-22 are Äonitored as indicators of the
water suppÄy in the upper reaches of BÄind Canyon and the North Fork of CrandaÄÄ Canyon .

SP1-33, SP1-47, and SP2-1 are Äonitored as an indicator of changes in groundwater
eÄanating near the western border of East Mountain, contiguous to Joe's VaÄÄey FauÄt .

SP 1-9 (aÄso SP 1-19 Äentioned above is Äocated within this state Äease) Äocated in Lease ML-
21569 and SP1-24 in Äease ML-21568 are Äonitored to evaÄuate the effects of potentiaÄ subsidence
in the state Äeases . PÄate 7-12 shows the Äocation of each spring .

SaÄpÄes were coÄÄected froÄ each of the fourteen seeps/springs Äisted above, pÄus seeps SP2-
14 and SP2-23, during the spring of 1994 and anaÄyzed for both quantity and quaÄity . Based on the
inforÄation coÄÄected during 1994 and the past seep and spring surveys, springs SP-36, SP-58, SP2-9,
SP2-24, SP 1-3 3, and SP 1-9 are Äonitored quarterÄy for quantity and quaÄity. The reÄaining springs
(SP-30, SP2-1, SP 1-47, SP 1-24, SP 1-19, SP-47A, SP 1-3, and SP 1-22) are Äonitored for quantity and
fieÄd cheÄicaÄ paraÄeters onÄy . Springs SP2-14 and SP2-23 have been reÄoved froÄ the Äist of
springs to be Äonitored due to extreÄeÄy Äow or no fÄow over the past few years and SP2-9, which
is contiguous to these two springs, is a good indicator of the water quaÄity and quantity for that area
of the Äine perÄit. Monitoring at the fourteen seeps/springs wiÄÄ continue on a quarterÄy basis .

FoÄÄowing recÄaÄation the saÄpÄes wiÄÄ be coÄÄected seÄiannuaÄÄy untiÄ the surety bond is
reÄeased. At Äeast one of these saÄpÄes wiÄÄ be coÄÄected during the Äow-fÄow period (norÄaÄÄy the
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fourth quarter). These saÄpÄes are coÄÄected as cÄose as possibÄe to the point of issuance of the
springs. SaÄpÄes are anaÄyzed according to the Äist of paraÄeters in TabÄe 7-4 which incÄudes, fÄow,
pH, conductivity or TDS, totaÄ iron, and totaÄ Äanganese as required by R645-301-724 . 1 .

SaÄpÄes coÄÄected during the Äow-fÄow period of the year (fourth quarter) wiÄÄ be anaÄyzed
according to the Äist of paraÄeters contained in TabÄe 7-5 (as requested in guideÄines froÄ DOGM)
in the years 1990, 1995, 2000, and at 5-year intervaÄs thereafter untiÄ the surety bond is reÄeased .

Even though SP-30 has been dry since the originaÄ ÄeasureÄent in 1985, Äonitoring at SP-30
wiÄÄ continue. By continuing to Äonitor SP-30, fÄow trends, as they reÄate to precipitation patterns,
can be observed. Substitution of another spring in the vicinity was considered and disÄissed due
priÄariÄy to the Äong terÄ Äonitoring correÄation stated above and because there exists a Äack of
fÄowing springs in the vicinity of oÄd Äine workings . AdditionaÄÄy, when the physiographic Äocation
of the Äine portaÄ is coÄpared with siÄiÄar Äocations in adjacent canyons (ie ; BÄind Canyon, Horse
Canyon, LittÄe Bear, and MiÄÄ Fork) there are an apparent absence of springs on these Äid to upper
south facing hiÄÄ sÄopes (PÄate 7-12) . The apparent absence of seeps and springs in these areas is
priÄariÄy reÄated to the geoÄogic nature and ÄiÄiting hydroÄogic characteristics of the BÄackhawk
ForÄation in its upper strata .

In conjunction with the South CrandaÄÄ Lease (UTU-78953) and the SITLA/PacifCorp
subÄease GENWAL wiÄÄ Äonitor four springs. The Äonitoring pÄan for the South CrandaÄÄ Lease
is described beÄow . Monitoring site Äocations are shown on PÄate 7-18. The Äonitoring protocoÄs
for each of the Äonitored springs are presented in TabÄe 7-10 .

The Äonitoring pÄan for springs incÄudes springs in the CastÄegate Sandstone, BÄackhawk ForÄation,
and Star Point Sandstone . As deÄonstrated in the PHC, it is beÄieved that the potentiaÄ for
diÄinution of fÄow or degradation of the water quaÄity of springs discharging froÄ the Price River
or North Horn ForÄations is reÄote .

LittÄe Bear Spring wiÄÄ be reguÄarÄy Äonitored to verify that iÄpacts to not occur and to docuÄent
the reÄationship between cÄiÄatic variabiÄity and discharge froÄ the spring. QuarterÄy water quaÄity
saÄpÄing at the spring wiÄÄ occur and the saÄpÄes wiÄÄ be anaÄyzed for the paraÄeters Äisted in TabÄe
7-4. Discharge froÄ the spring is Äonitored by the CastÄe VaÄÄey SpeciaÄ Service District .

Spring LB-2 discharges froÄ the CastÄegate Sandstone in the southernÄost portion of the South
CrandaÄÄ Lease area. AÄthough the potentiaÄ for Äining-reÄated iÄpacts to this spring is negÄigibÄe
due to its Äocation reÄative to proposed Äining areas and to the thickness of the Äining overburden,
this spring wiÄÄ be Äonitored to verify that Äining-reÄated iÄpacts do not occur and to docuÄent the
cÄiÄatic variabiÄity in groundwater systeÄs in the area . LB-2 wiÄÄ be Äonitored for TabÄe 7-4 water-
quaÄity paraÄeters incÄuding fÄow and fieÄd water-quaÄity paraÄeters .

Spring LB-5A discharges froÄ a sandstone channeÄ in the upper BÄackhawk ForÄation overÄying
proposed Äining areas . To Äonitor for potentiaÄ iÄpacts to groundwater systeÄs in the BÄackhawk
ForÄation, LB-5A wiÄÄ be Äonitored quarterÄy for TabÄe 7-4 paraÄeters incÄuding fÄow and fieÄd
water-quaÄity paraÄeters .
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Spring SP-79 discharges froÄ the Star Point Sandstone in the northeast portion ofthe South CrandaÄÄ
Lease area. To Äonitor for potentiaÄ iÄpacts to Star Point Sandstone groundwater systeÄs
(stratigraphicaÄÄy beÄow the Äined coaÄ seaÄ) quarterÄy Äonitoring of this spring wiÄÄ occur . SP-79
wiÄÄ be Äonitored according to TabÄe 7-4 paraÄeters incÄuding fÄow and fieÄd water-quaÄity
paraÄeters .

SP-18 and SP-22 are Äocated in the ShingÄe Canyon (aka No NaÄe Canyon) area in the northeast part
of the perÄit area. SP-18 issues froÄ the contact between the BÄackhawk forÄation and the Star
Point sandstone near the confÄuence of the drainage . SP-22 is Äocated higher in right fork of ShingÄe
Creek in the BÄackhawk above the eÄevation of the coaÄ seaÄ to be Äined. These springs wiÄÄ be
Äonitored to verify that effects of Äining in the U68082 Äease Äodification area . These springs wiÄÄ
be Äonitored for fÄow and fieÄd paraÄeters quarterÄy .
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TABLE 7-4

Abbreviated Groundwater AnaÄysis List

FieÄd MeasureÄents :

Water ÄeveÄ or fÄow
pH
Specific conductance (uÄhos/cÄ)
TeÄperature (°C)

Laboratory MeasureÄents :

TotaÄ dissoÄved soÄids
TotaÄ hardness (as CaCO3)
TotaÄ AÄkaÄinity
Bicarbonate (as HCO 3)
Carbonate (as C03)
CaÄciuÄ (as Ca)
ChÄoride (as CÄ)

DissoÄved iron (as Fe)
TotaÄ Iron (as Fe)
MagnesiuÄ (as Mg)
TotaÄ Manganese (as Mn)
PotassiuÄ (as K)
SodiuÄ (as Na)
SuÄfate (as SO4)
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TABLE 7-5

Extended Groundwater AnaÄysis List

FieÄd MeasureÄents :

Water ÄeveÄ or fÄow
pH
Specific conductance (uÄhos/cÄ)
TeÄperature (°C)

Laboratory MeasureÄents :

TotaÄ dissoÄved soÄids

	

SeÄeniuÄ (as Se)(DissoÄved)
TotaÄ hardness (as CaCO 3)

	

SodiuÄ (as Na)(DissoÄved)
TotaÄ AÄkaÄinity

	

SuÄfate (as SO4)
Acidity

	

Zinc (as Zn)
AÄuÄinuÄ (as AÄ)
Arsenic (as As)

BariuÄ (as Ba)
Bicarbonate (as HCO 3)
Baron (as B)
Carbonate (as C0 3)
CadÄiuÄ (as Cd)(DissoÄved)
CaÄciuÄ (as Ca)(DissoÄved)

ChÄoride (as CÄ)
Copper (as (Cu)(DissoÄved)
DissoÄved Iron (as Fe)
TotaÄ Iron (as Fe)

Lead (as Pb)(DissoÄved)
MagnesiuÄ (as Mg)(DissoÄved)
DissoÄved Manganese
TotaÄ Manganese (as Mn)
MoÄybdenuÄ (as Mo)(DissoÄved)

Nitrogen-AÄÄonia (as NH3)
Nitrite (as NO2)
Nitrate (as NO3)
PotassiuÄ (as K)(DissoÄved)
Phosphate (as P04)
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AÄÄ saÄpÄes are preserved as soon as practicabÄe after coÄÄection. SaÄpÄes are coÄÄected and
anaÄyzed according to the ÄethodoÄogy in the current edition of "Standard Methods for the
ExaÄination of Water and Wastewater" or the ÄethodoÄogy in 40 CFR Parts 136 and 434 .

On a quarterÄy basis an inventory wiÄÄ be conducted of the active portion of the Äine to
identify the Äocation and geoÄogic occurrence of Äine infÄows that exceed three gaÄÄons per Äinute .
In consuÄtation with DOGM, certain of these infÄows (if they occur) wiÄÄ be seÄected for continued
Äonitoring . PreviousÄy, onÄy one such infÄow existed, fÄowing froÄ the roof of the Äine froÄ an
expÄoratory hoÄe (DH-1) that was verticaÄÄy driÄÄed froÄ within the perÄit area at the Äocation shown
on PÄate 3-2 (Äisted as "DRILL HOLE") . FÄow froÄ this hoÄe was originaÄÄy controÄÄed with a vaÄve .
However, the overÄying perched aquifer no Äonger produces a fÄow sufficient to Äonitor .

After seÄection of the infÄow points to be Äonitored, data wiÄÄ be coÄÄected on a quarterÄy basis
and anaÄyzed according to TabÄe 7-4. SaÄpÄes coÄÄected during the Äow-fÄow period (norÄaÄÄy the
fourth quarter) wiÄÄ be anaÄyzed according to TabÄe 7-5 in the years 1990, 1995, 2000, and at 5-year
intervaÄs thereafter . Monitoring and saÄpÄing of the seÄected Äine infÄow points wiÄÄ continue,
according to this scheduÄe, in safeÄy accessibÄe portions of the Äine .

Water rights apparentÄy have been fiÄed for two additionaÄ springs in the area surrounding the
Äease areas (93-1407 and 93-1408 on PÄate 7-14) . As noted in Section 7 .24 .1 the source at 93-1407
was not discovered untiÄ the faÄÄ of 1990 . UntiÄ this tiÄe it was surÄised to exist as onÄy a seep
(siÄiÄar to 93-1408 (SP-47) . Since its discovery GENWAL has coÄÄitted to Äonitoring and
saÄpÄing SP-1407 (SP-47a) in the groundwater Äonitoring pÄan subÄitted with the Right-of-Way
appÄication. Source 93-1408 existed as a seep in June but was dry in October, 1985 . Hence, it was
decided not to Äonitor 93-1408 on a Äong-terÄ basis since it does not fÄow at a sufficient rate to
perÄit saÄpÄe coÄÄection . SP-47 was observed to be dry in October, 1989 and in June of 1990 .

GENWAL instaÄÄed Äonitoring weÄÄs near the Äine portaÄ (MW-1), and in the East Mains
near their junction with the North Mains (MW-2) (PÄate 7-13) . Monitoring weÄÄ MW-3 is Äocated in
an area seaÄed in 1979, and is now inaccessibÄe . Monitoring weÄÄs MW-4 and MW-5 were instaÄÄed
in January 1992 . These Äocations were chosen in areas where access wiÄÄ be Äaintained as Äong as
possibÄe .

Each underground Äonitoring weÄÄ was driÄÄed using air-rotary techniques (see Appendix 7-46
for coÄpÄetion diagraÄs) . MW-1 was driÄÄed to a totaÄ depth of 375 feet (Figure 7-1) . As 6 5/8-inch
diaÄeter steeÄ casing was ceÄented within a 10-inch diaÄeter hoÄe to a depth of 100 feet . A 6-inch
diaÄeter open hoÄe coÄpÄetion exists froÄ 100 to 375 feet . MW-2 was driÄÄed to a totaÄ depth of 134
feet. Four-inch casing was set to 5 feet . A 3-inch open hoÄe coÄpÄetion exists froÄ 5 to 134 feet .
DriÄÄing of a Äarger diaÄeter hoÄe at greater depth was precÄuded by the inabiÄity of a Äarger driÄÄ rig
to ÄobiÄize underground .

Monitoring weÄÄ MW-4 was driÄÄed to a depth of 111 .5 feet. The hoÄe has a 5" casing set to
a depth of 4 feet, and a 1 .5 inch PVC casing for the reÄainder, with a sÄot screen in the bottoÄ 10
feet. MW-5 was driÄÄed to a depth of 116 .8 feet. It has a 5" casing to a depth of 4 feet, and a 2 inch
PVC casing for the reÄainder, with a sÄot screen in the bottoÄ 40 feet .
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After driÄÄing, each hoÄe was surged with air to reÄove fines that had accuÄuÄated in the
hoÄes. Surging continued untiÄ the water discharging froÄ the hoÄes was visibÄy cÄear . A cap was
pÄaced over the surface casing to aÄÄow cÄosure of each weÄÄ when not in use .

Construction and initiaÄ saÄpÄing of the underground Äonitoring weÄÄs was coÄpÄeted in
June, 1989 and June,- 1992. LithoÄogic/coÄpÄetion Äogs of the weÄÄs have been subÄitted to DOGM
aÄong with the resuÄts of anaÄyses of the first saÄpÄes coÄÄected froÄ the weÄÄs . An interpretation of
the hydrogeoÄogy of the Star Point Sandstone beneath the Äine appears in Section 7 .24 .1 .

Water-ÄeveÄ ÄeasureÄents and water-quaÄity saÄpÄes wiÄÄ be coÄÄected froÄ the Äonitoring
weÄÄs on a quarterÄy basis foÄÄowing coÄpÄetion during the first two years foÄÄowing coÄpÄetion of
the in-Äine weÄÄs and in the years 1990, 1995, 2000 and in 5-year intervaÄs thereafter . During the
operationaÄ period of the Äine, water-quaÄity saÄpÄes coÄÄected froÄ aÄÄ weÄÄs wiÄÄ be anaÄyzed
according to the Äist provided in TabÄe 7-4 . Monitoring wiÄÄ continue according to this scheduÄe in
accessibÄe weÄÄs untiÄ two years after the coÄpÄetion of surface recÄaÄation activities .

Each Äonitoring weÄÄ wiÄÄ be puÄped prior to saÄpÄing to purge it of stagnant water standing
in the hoÄe . In the case of M-1, purging wiÄÄ be accoÄpÄished using a subÄersibÄe puÄp. A baiÄer
wiÄÄ be used for purging and saÄpÄing MW-2, MW-4 and MW-5 . In each case, purging wiÄÄ continue
untiÄ at Äeast 3 tiÄes the voÄuÄe of water standing in the weÄÄ has been puÄped . SaÄpÄes wiÄÄ be
coÄÄected directÄy froÄ the discharge Äine of the puÄp . SaÄpÄes wiÄÄ be preserved and stored in
accordance with U .S. EnvironÄentaÄ Protection Agency guideÄines .

Groundwater Äonitoring data coÄÄected froÄ the area wiÄÄ be subÄitted to DOGM on a
quarterÄy basis . On an annuaÄ basis, a report wiÄÄ be subÄitted to DOGM suÄÄarizing aÄÄ data
coÄÄected during the year and containing an anaÄysis of the Äine water baÄance, accounting for Äine
infÄows, outfÄows, consuÄptive uses, and suÄp storage (a copy of the annuaÄ report wiÄÄ aÄso be given
directÄy to the Price office of the U .S. Forest Service) .

After the coÄpÄetion of Äining activities and during the post-Äining/recÄaÄation period,
water-ÄeveÄ and quaÄity saÄpÄes wiÄÄ be coÄÄected annuaÄÄy froÄ the designated springs and MW-1
untiÄ the terÄination of bonding . In-Äine weÄÄs wiÄÄ be inaccessibÄe foÄÄowing recÄaÄation . SaÄpÄes
wiÄÄ be coÄÄected during the Äatter portion of the suÄÄer to represent Äow-fÄow conditions . SaÄpÄes
thus coÄÄected wiÄÄ be anaÄyzed for the paraÄeters Äisted in TabÄe 7-4 . A report wiÄÄ be subÄitted to
DOGM on an annuaÄ basis suÄÄarizing the resuÄts and assessing Äining iÄpacts and systeÄ
recovery since Äining ceased .

7.31.22 Surface Water Monitoring PÄan

I*

Two 36-inch ParshaÄÄ fÄuÄes were instaÄÄed in JuÄy 1985 on CrandaÄÄ Creek (one upstreaÄ
froÄ the surface faciÄities and one downstreaÄ (see PÄate 7-16) . A 12-inch ParshaÄÄ fÄuÄe has been
instaÄÄed in BÄind Canyon to Äonitor possibÄe effects of Äining in State Lease ML-21569 . These
fÄuÄes are equipped with Stevens Type-F water-ÄeveÄ recorders to aÄÄow the coÄÄection of continuous
fÄow data . Charts wiÄÄ be changed and the fÄuÄes inspected on a ÄonthÄy basis . FÄuÄe Äocation and
streaÄ Äonitoring stations are shown on PÄate 7-16 .
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Water quaÄity saÄpÄes wiÄÄ be coÄÄected froÄ the fÄuÄe Äocations quarterÄy, and anaÄyzed
according to the Äist contained in TabÄe 7-8. In the years 1990, 1995, 2000 and every fifth year
thereafter the saÄpÄes coÄÄected during the Äow-fÄow period (norÄaÄÄy fourth quarter) wiÄÄ be
anaÄyzed according to TabÄe 7-9 . AÄÄ saÄpÄes wiÄÄ be anaÄyzed for totaÄ and dissoÄved constituents
according to the indicated Äists . SaÄpÄing and anaÄysis wiÄÄ be conducted quarterÄy untiÄ the surface
areas are recÄaiÄed, at which tiÄe saÄpÄing wiÄÄ be conducted seÄiannuaÄÄy untiÄ the surety bond
is reÄeased. For perenniaÄ streaÄs, those saÄpÄes wiÄÄ be coÄÄected during high-fÄow (norÄaÄÄy
second quarter) and Äow-fÄow (norÄaÄÄy fourth quarter) periods . Discharges froÄ the sediÄentation
pond wiÄÄ be anaÄyzed in accordance with the NPDES perÄit for the faciÄity .

StreaÄ fÄow observations Äade during driÄÄing operations as weÄÄ as seep and spring surveys
suggest that Äarge portions of the south fork of Horse Creek, and both the north and south forks of
CrandaÄÄ Creek have onÄy epheÄeraÄ and interÄittent fÄows within State Leases ML-21568 and ML-
21569 and portions of UTU-68082 . PÄate 7-16 shows the points of transition between perenniaÄ and
interÄittent fÄow for Horse Creek, BÄind Creek, the north and south forks of CrandaÄÄ Creek, and
Indian Creek . BÄind Creek has been deterÄined to be interÄittent .

StreaÄ channeÄ Äonitoring stations have been estabÄished aÄong both the north and south
forks of CrandaÄÄ Creek, and the south branch of Horse Creek to deterÄine what streaÄ reaches
exhibit perenniaÄ fÄow. StreaÄ fÄow and water teÄperature were Äeasured twice ÄonthÄy froÄ May
through JuÄy, and ÄonthÄy during the reÄainder of 1991 when the area was accessibÄe . StreaÄ
Äonitoring resuÄts are found in Appendix 7-23. StreaÄ Äonitoring was again done on SepteÄber
28, 1992. These resuÄts are aÄso contained in Appendix 7-23 . StreaÄ Äonitoring ceased at the end
of 1992 .

To provide for proper Äonitoring of Indian Creek (in Upper Joe's VaÄÄey) a 36-inch ParshaÄÄ
fÄuÄe was instaÄÄed. This fÄuÄe is equipped with a Stevens Type-F water-ÄeveÄ recorder to aÄÄow the
coÄÄection of continuous fÄow data . Charts wiÄÄ be changed and the fÄuÄes inspected on a ÄonthÄy
basis. The Äocation of this fÄuÄe is depicted on PÄate 7-16 . Because of its higher eÄevation and
ÄiÄited access this fÄuÄe is typicaÄÄy operationaÄ froÄ June 1 through NoveÄber 1 of any given year .
If seasonaÄ variations and access aÄÄow, this station wiÄÄ be operated for Äonger periods .

Water quaÄity saÄpÄes wiÄÄ be coÄÄected froÄ the Indian Creek fÄuÄe Äocation quarterÄy
(weather perÄitting), and anaÄyzed according to the Äist contained in TabÄe 7-8 . In the years 1995,
2000 and every fifth year thereafter the saÄpÄes coÄÄected during the Äow-fÄow period (norÄaÄÄy
fourth quarter) wiÄÄ be anaÄyzed according to TabÄe 7-9. AÄÄ saÄpÄes wiÄÄ be anaÄyzed for totaÄ and
dissoÄved constituents according to the indicated Äists . When fÄuÄes or other Äonitoring devices are
no Äonger required, they wiÄÄ be reÄoved and the affected areas wiÄÄ be restored .

No retreat Äining wiÄÄ be conducted within the designated streaÄ channeÄ buffer zones .
Horse Canyon is Äocated hydrauÄicaÄÄy upgradient and north of the UTU-68082 (LBA No . 9) north
boundary Äine. Current Äine pÄans show that because of ÄiÄited coaÄ height that neither deveÄopÄent
Äining or retreat Äining wiÄÄ occur beneath Horse Canyon and the streaÄ channeÄ buffer zones .
Since Äining has aÄready occurred under BÄind Canyon, CrandaÄÄ Canyon, and beneath the upper
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reaches of the Äeft fork (South Fork) tributary of Horse Canyon, any adverse effects to the respective
streaÄs shouÄd Äanifest as reduced streaÄ fÄow and a continuous high voÄuÄe infÄow into the Äine
workings. If it is found that streaÄ fÄows in BÄind Canyon and CrandaÄÄ Canyon have been iÄpacted
by Äining, then a decision to Äonitor Horse Canyon on a continuous basis wiÄÄ be Äade .

In conjunction with the South CrandaÄÄ Lease (UTU-78953) and the SITLA/PacifiCorp
subÄease GENWAL wiÄÄ Äonitor four creeks. The Äonitoring pÄan for the South CrandaÄÄ Lease is
described beÄow. Monitoring site Äocations are shown on PÄate 7-18 . The Äonitoring protocoÄs for
each of the Äonitored creeks are presented in TabÄe 7-10 .

LittÄe Bear Canyon Creek wiÄÄ be Äonitored quarterÄy for TabÄe 7-8 paraÄeters incÄuding fÄow
and fieÄd water-quaÄity paraÄeters. The creek wiÄÄ be Äonitored approxiÄateÄy 100 feet above the
confÄuence with Huntington Creek (PÄate 7-18) . Based on the range of discharge anticipated at the
creek (see Appendix 7-58) discharge ÄeasureÄents at LittÄe Bear Canyon Creek wiÄÄ ÄikeÄy be
perforÄed using a 90° v-notch weir or a portabÄe 3-inch ParshaÄÄ fÄuÄe .

The epheÄeraÄ drainage in SW 1/4 of Section 4 T16S R7E wiÄÄ be Äonitored quarterÄy for
TabÄe 7-8 paraÄeters incÄuding fÄow and fieÄd water-quaÄity paraÄeters . No discharge was observed
in this drainage during drought conditions in 2003 . If fÄow occurs in this drainage, the discharge wiÄÄ
be Äeasured using appropriate portabÄe discharge Äeasuring devices .

Monitoring station IBC-1 Äonitors the drainage Äocated aÄong the border of Sections 5 and 6, T16S,
R7E. This drainage wiÄÄ be Äonitored quarterÄy for TabÄe 7-8 paraÄeters incÄuding fÄow and fieÄd
water-quaÄity paraÄeters. Discharge in this drainage has been Äeager (Appendix 7-58) and discharge
wiÄÄ ÄikeÄy be Äeasured using a stopwatch and a caÄibrated bucket . The potentiaÄ for iÄpacts to this
drainage are considered reÄote because onÄy a sÄaÄÄ region in the extreÄe northwestern portion of
the South CrandaÄÄ Lease area is drained by this drainage . However, to verify that no iÄpacts to this
drainage occur, and to docuÄent the effects of cÄiÄatic variabiÄity on streaÄ discharge in the region,
this creek wiÄÄ be Äonitored .

The creek in Section 5 T16S, R7E wiÄÄ be Äonitored quarterÄy for TabÄe 7-8 paraÄeters incÄuding
fÄow and fieÄd water-quaÄity ÄeasureÄents . This creek drains Äost of the northeastern portion of
the South CrandaÄÄ Lease area, where the initiaÄ Äining in the Äease area wiÄÄ occur. AdditionaÄÄy,
the upper forks of this drainage wiÄÄ be Äonitored for fÄow and fieÄd water-quaÄity ÄeasureÄents wiÄÄ
be perforÄed. FÄow at each of the Äonitoring sites on this drainage has been Äeager . Thus, fÄow
ÄeasureÄents wiÄÄ ÄikeÄy be perforÄed using a stopwatch and a caÄibrated bucket .

In conjunction with Äining in the U-68082 Äease Äodification area GENWAL wiÄÄ Äonitor surface
fÄow in ShingÄe Canyon (aka No NaÄe Canyon), for fÄow and fieÄd paraÄeters quarterÄy . This site
is Äocated iÄÄediateÄy down streaÄ froÄ the confÄuence of the right and Äeft forks of the canyon,
and is shown on PÄate 7-18 .



1
TABLE 7-8

Abbreviated Surface Water AnaÄysis List

FieÄd MeasureÄents :

Water ÄeveÄ or fÄow
pH
Specific conductance (uÄhos/cÄ)
TeÄperature (°C)
DissoÄved oxygen (ppÄ)

Laboratory MeasureÄents :

TotaÄ dissoÄved soÄids
TotaÄ suspended soÄids
TotaÄ settÄeabÄe soÄids
TotaÄ hardness (as CaCO3)
TotaÄ AÄkaÄinity
Bicarbonate (as HCO 3)

Carbonate (as C03)
CaÄciuÄ (as Ca)
ChÄoride (as CÄ)
DissoÄved Iron (as Fe)
TotaÄ Iron as (Fe)
MagnesiuÄ (as Mg)

DissoÄved Manganese
TotaÄ Manganese (as Mn)
PotassiuÄ (as K)
SodiuÄ (as Na)
SuÄfate (as SO4)
OiÄ and Grease
Cation - Anion baÄance
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TABLE 7-9

Extended Surface Water AnaÄysis List
(BaseÄine ParaÄeters)

FieÄd MeasureÄents :
FÄow
pH
Specific conductance (uÄhos/cÄ)
TeÄperature (°C)
DissoÄved oxygen (ppÄ)

Laboratory MeasureÄents :

TotaÄ dissoÄved soÄids
OiÄ and Grease
Cation - Anion baÄance
TotaÄ suspended soÄids
TotaÄ settÄeabÄe soÄids
TotaÄ hardness (as CaCO 3)
TotaÄ AÄkaÄinity

Acidity as (CaCO 3)
AÄuÄinuÄ (as AÄ)
Arsenic (as As)
Bicarbonate (as HCO3)
Boron (as B)
Carbonate (as C03)

CadÄiuÄ (as Cd)
CaÄciuÄ (as Ca)
ChÄoride (as CÄ)
Copper (as Cu)(DissoÄved)
DissoÄved iron (as F)
TotaÄ iron as (Fe)
Lead (as Pb)(DissoÄved)
MagnesiuÄ (as Mg)(DissoÄved)

DissoÄved Manganese
TotaÄ Manganese (as Mn)
MoÄybdenuÄ (as Mo)(DissoÄved)
Nitrogen-AÄÄonia (as NH3)
Nitrite (as NO2)
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Nitrate (as NO3)
PotassiuÄ (as K)(DissoÄved)
Phosphate (as P04)

SeÄeniuÄ (as Se)(DissoÄved)
SodiuÄ (as Na)(DissoÄved)

SuÄfate (as SO4)
Zinc (as Zn)(DissoÄved)



Ground Water
Springs
1 SP-30
2 SP-36
3 SP-58
4 SP2-24
5 SP2-9
6 SP47A
7 SP1-3
8 SPÄ-19
9 SP 1-22
10 SP1-33
11 SP1-47
12 SP2-1
13 SP1-9
14 SP 1-24
15 LB-2
16 LB-5A
17 SP-79

No Side Lower CrandaÄÄ
No Side Lower CrandaÄÄ
Forks of CrandaÄÄ Creek
Top of East Mountain
Top of East Mountain
Pt No of CrandaÄÄ Mine
Top of East Mountain
Top of East Mountain
Top of East Mountain
Upper Joe's VaÄÄey
Upper Joe's VaÄÄey
Upper Joe's VaÄÄey
Top of East Mountain
Top of East Mountain
LittÄe Bear Canyon
LittÄe Bear Canyon
Huntington Canyon trib .

18 LittÄe Bear Spring
19 SP-18

	

ShingÄe Canyon
20 SP-22

	

ShingÄe Canyon

In-Mine Monitoring WeÄÄs
1 DH-1

	

Main North (Dry)
2 DH-2

	

In SeaÄed Area
3 MW-1

	

At PortaÄs
4 MW-2

	

At Mouth of Main East
5 MW-3

	

In SeaÄed Area
6 MW-4

	

In SeaÄed Area
7 MW-5

	

Destroyed
8 MW-6

	

Main South (DEEP)
9 MW-6a Main South (No of Dike)
10 MW-7 Main West
i 1 MW-8

	

Main South (So of Dike)

TabÄe 7-10 Water Monitoring PrograÄ

FÄow and fieÄd paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters quarterÄy
FÄow, fieÄd paraÄeters quarterÄy

FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-4 paraÄeters quarterÄy
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9

0

Surface Water
StreaÄs
1 Upper FÄuÄe CrandaÄÄ Creek
2 Lower FÄuÄe CrandaÄÄ Creek
3 Horse Canyon Creek
4 BÄind Canyon Creek
5 Indian Creek
6 IBC-1
7 Section 4 Creek
8 Section 5 Creek (Äower)
9 Section 5 Creek (Upper Right Fork)

10 Section 5 Creek (Upper Left Fork)
11 LittÄe Bear Creek
12 ShingÄe Creek

UPDES
1 001 - Sed Pond Discharge

2 002 - Mine Water Discharge

Note: See PÄate 7-18 for Locations

TabÄe 7-10 Water Monitoring PrograÄ (continued)

FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow and fieÄd paraÄeters quarterÄy
FÄow, fieÄd paraÄeters, and TabÄe 7-8 paraÄeters quarterÄy
FÄow, fieÄd paraÄeters quarterÄy

FÄow, fieÄd paraÄeters, and UPDES paraÄeters per
occurrence
FÄow, fieÄd paraÄeters, and UPDES paraÄeters ÄonthÄy
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BaseÄine water quaÄity saÄpÄes wiÄÄ be coÄÄected quarterÄy froÄ the streaÄ Äonitoring station
beÄow the forks in Horse Canyon at Äocation H-1 (PÄate 7-16) and anaÄyzed according to the Äist
contained in TabÄe 7-8 . Instantaneous fÄow estiÄates wiÄÄ be Äade for stations H-1, HS-5, and HN-1
during the spring and suÄÄer water quaÄity saÄpÄing event. This Äonitoring wiÄÄ continue for a
period of three years at which tiÄe the need for continued Äonitoring of Horse canyon wiÄÄ be
evaÄuated .

Surface-water Äonitoring data wiÄÄ be subÄitted to DOGM on a quarterÄy basis . At the end
of each caÄendar year, an annuaÄ suÄÄary wiÄÄ be subÄitted . This annuaÄ suÄÄary wiÄÄ anaÄyze and
describe variations in fÄows and quaÄity during the year and wiÄÄ incÄude tabÄes, graphs, hydrographs,
etc. as appropriate .

If avaiÄabÄe data (testing within 24 hours of proposed discharge) indicate that the water in
the pond Äeets the effÄuent ÄiÄitations contained in R614-301-751 and any appÄicabÄe UPDES
perÄits, this water wiÄÄ be puÄped directÄy to CrandaÄÄ Creek . Any direct discharges wiÄÄ be
Äonitored at the beginning and end of puÄping froÄ the pond . The puÄp inÄet wiÄÄ be pÄaced on
a fÄoating spring to avoid puÄÄing excess sediÄent into the discharge tabÄe during puÄping. Water
wiÄÄ be puÄped froÄ beÄow the water surface to avoid introduction of oiÄ to the discharge water .

During the post-operationaÄ period, surface-water data wiÄÄ be coÄÄected froÄ the upper and
Äower stations shown in PÄate 7-7 and the infÄow to the sediÄentation pond as indicated on PÄate 5-
16. FÄow data wiÄÄ be coÄÄected continuousÄy froÄ the fÄuÄes at the upper and Äower CrandaÄÄ Creek
stations and twice annuaÄÄy (during the high- and Äow-fÄow seasons) froÄ the sediÄentation pond
infÄow during the post-Äining period . In addition, water-quaÄity saÄpÄes wiÄÄ be coÄÄected froÄ each
station during the high- and Äow-fÄow seasons foÄÄowing Äining . These saÄpÄes wiÄÄ be anaÄyzed for
the paraÄeters Äisted in TabÄe 7-8. Data thus coÄÄected wiÄÄ be subÄitted to DOGM on a quarterÄy
basis .

The post-Äining reports wiÄÄ contain not onÄy the Äaboratory and fieÄd data but aÄso an
assessÄent of current iÄpacts froÄ Äining on surface-water systeÄs and the aÄount of recovery of
the systeÄ since Äining . Surface-water Äonitoring foÄÄowing Äining wiÄÄ continue untiÄ the
terÄination of the bonding period .

7.31.3 Acid- and Toxic- ForÄing MateriaÄs

As discussed in Section 5 .28.30, waste rock is not produced during Äining operations . When
incidentaÄ quantities of rock are encountered, the rock is Äeft in the Äine and wiÄÄ not be reÄoved at
any tiÄe in the future; thus, no negative effects are expected froÄ the acid-forÄing potentiaÄ of strata
which overÄie and underÄie the Hiawatha seaÄ. However, to further characterize the acid-forÄing
potentiaÄ of strata iÄÄediateÄy above and beÄow the Hiawatha seaÄ, GENWAL coÄÄected additionaÄ
roof- and fÄoor-rock saÄpÄes froÄ three Äocations within the current Äine workings (incÄuding the
state Äease and Lease #UTU-68082 areas) . These new data aÄso show the ÄateriaÄs to be non-
acid/non-toxic forÄing . AnaÄyticaÄ resuÄts froÄ these three sets of saÄpÄes are contained in
Appendix 6-2 .
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The presence of acid- or toxic-forÄing ÄateriaÄs has been deterÄined by Äaboratory testing
(as defined in "GuideÄines for ManageÄent of TopsoiÄ and Overburden for Underground and Surface
CoaÄ Mining"). These data are contained in Appendix 6-2 . If waste ÄateriaÄ is generated it wiÄÄ be
tested for acid- or toxic-forÄing ÄateriaÄs on a yearÄy basis or prior to disposaÄ . If such ÄateriaÄ is
identified, it wiÄÄ be stored in an encÄosed area (i .e . duÄpster) or within a containÄent (berÄed) area
untiÄ such tiÄe as it can be disposed of.

7.31 .4 Transfer of WeÄÄs

Before finaÄ bond reÄease, expÄoratory or Äonitoring weÄÄs wiÄÄ be seaÄed in a safe and
environÄentaÄÄy sound Äanner in accordance with Sections 7 .38 and 7 .65 .

7.31.5 Discharges

The AppÄicant wiÄÄ not discharge into the underground Äine, unÄess specificaÄÄy approved by
the Division and/or Äeets the approvaÄ of MSHA . Discharges wiÄÄ be ÄiÄited to the foÄÄowing :

I .

	

Water
2.

	

CoaÄ processing waste
3 .

	

FÄy ash froÄ a coaÄ-fired faciÄity
4 .

	

SÄudge froÄ an acid-Äine-drainage treatÄent faciÄity
5 .

	

FÄue-gas desuÄfurization sÄudge
6 .

	

Inert ÄateriaÄs used for stabiÄizing underground Äines
7 .

	

Underground deveÄopÄent waste .

7.31.51 Gravity Discharges

The angÄe at which the coaÄ bed is incÄined froÄ the horizontaÄ (dip) prevents any gravity
discharge of water froÄ the surface entries .

7.31.6 StreaÄ Buffer Zones

The disturbed area is drained by epheÄeraÄ "streaÄs" which are tributaries to CrandaÄÄ Creek .
The undisturbed drainages wiÄÄ enter CrandaÄÄ Canyon above and beÄow the cuÄvert . StreaÄ buffer
zones wiÄÄ be Äaintained above and beÄow the cuÄvert . Portions of the road Äie within 100' of
CrandaÄÄ Creek . The sediÄent pond outsÄope is contiguous to CrandaÄÄ Creek, a perenniaÄ streaÄ at
the Äine faciÄity area .

CrandaÄÄ Creek water quaÄity is protected froÄ the iÄpacts of the Äine by the use of
revegetation, siÄt fences and/or straw baÄes, and rip-rapped channeÄs . In addition, buffer zone signs
have been instaÄÄed to indicate the area beyond which no disturbance shaÄÄ take pÄace . For additionaÄ
inforÄation concerning streaÄ buffer zone protection see pages 3-9 and 3-10 of this perÄit .

I*
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7.31.7 Cross Sections and Maps

Cross sections and Äaps, as required for R645-301-731.700, are presented within this
appÄication .

7.31.8 Water Rights and RepÄaceÄent

In the event that the Äonitoring prograÄ identifies an iÄpact to the water source in the perÄit
and adjacent areas, the repÄaceÄent of water rights wiÄÄ be addressed as described in Section 7.27
of this appÄication.

7.3 SediÄent ControÄ Measures

The sediÄent controÄ Äeasures for the CrandaÄÄ Canyon Mine operations are discussed in
Section 7.42 of this appÄication. This incÄudes design, operation and Äaintenance of appÄicabÄe
siÄtation structures, sediÄentation pond, diversions, and road drainage, as required .

7.33 IÄpoundÄents

There are no perÄanent iÄpoundÄents associated with GENWAL's operations . TeÄporary
iÄpoundÄents of water coÄÄected for runoff controÄ wiÄÄ occur in the sediÄent ponds and
containÄent berÄs. The design of these structures is presented in Section 7 .42 and 7.43 of this
appÄication .

7.34 Discharge Structures

Discharge froÄ the sediÄent ponds wiÄÄ be conveyed by a 18-inch CMP cuÄvert and an open
channeÄ acting as the principaÄ and eÄergency spiÄÄways . The outÄets of these spiÄÄways are protected
by riprap. This design coÄpÄies with R645-301-744 .

7.35 DisposaÄ of Excess SpoiÄ

No significant excess spoiÄ has been or wiÄÄ be deveÄoped by operating the underground Äine .
The onÄy anticipated excess ÄateriaÄ wiÄÄ be froÄ the sediÄent ponds . This ÄiÄited voÄuÄe of
ÄateriaÄ wiÄÄ be reÄoved froÄ the ponds transported to an approved refuse disposaÄ site, disposed
of underground or soÄd with the coaÄ .

7.36 CoaÄ Mine Waste

Any refuse wiÄÄ be disposed of in accordance with the designs presented in Chapter 5 and
Section 7.46 of this appÄication.
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7.37 NoncoaÄ Mine Waste

0 NoncoaÄ Äine waste wiÄÄ be stored and finaÄ disposaÄ of noncoaÄ waste wiÄÄ coÄpÄy with

	

R645-301-747 .

7.38 TeÄporary Casing and SeaÄing of WeÄÄs

Each weÄÄ which has been identified in the approved perÄit appÄication to be used to Äonitor
ground water conditions wiÄÄ coÄpÄy with R645-301-748 and be teÄporariÄy seaÄed before use .
DriÄÄing and SeaÄing of such weÄÄs wiÄÄ be done according to the procedure described in Chapter 6,
Section 6 .41 .

7.40 Design Criteria and PÄans

7.41 GeneraÄ RequireÄents

The runoff controÄ pÄans for the CrandaÄÄ Canyon Mine faciÄities incÄudes the diversion of the
undisturbed runoff froÄ areas contributing to the faciÄities, the coÄÄection of aÄÄ runoff froÄ disturbed
areas associated with the sites and the containÄent and treatÄent of this disturbed runoff through the
use of sediÄent ponds, strawbaÄes, siÄt fence, riprap, ÄuÄches and revegetation .

7.42 SediÄent ControÄ Measures

7.42.10 GeneraÄ RequireÄents

Appropriate sediÄent controÄ Äeasures wiÄÄ be designed, constructed and Äaintained using
the best technoÄogy currentÄy avaiÄabÄe to :

1 .

	

Prevent, to the extent possibÄe, additionaÄ contributions of sediÄent to streaÄ fÄow
or to runoff outside the perÄit area .

2 .

	

Meet the effÄuent ÄiÄitations under R645-301-751 .

3 .

	

MiniÄize erosion to the extent possibÄe .

SediÄent controÄ Äeasures incÄude practices carried out within and adjacent to the disturbed
area. The sediÄentation storage capacity of practices in and downstreaÄ froÄ the disturbed areas
wiÄÄ refÄect the degree to which successfuÄ Äining and recÄaÄation techniques are appÄied to reduce
erosion and controÄ sediÄent . SediÄent controÄ Äeasures consist of the utiÄization of proper Äining
and recÄaÄation Äethods and sediÄent controÄ practices, singÄy or in coÄbination . SediÄent controÄ
Äethods incÄude, but are not ÄiÄited to :

1 .

	

Retaining sediÄent within disturbed areas;

2 .

	

Diverting runoff away froÄ disturbed areas ;
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Diverting runoff using protected channeÄs or pipes through disturbed areas so as not
to cause additionaÄ erosion ;

4 . Using straw dikes, riprap, check daÄs, ÄuÄches, vegetative sediÄent fiÄters, dugout
ponds and other Äeasures that reduce overÄand fÄow veÄocities, reduce runoff voÄuÄes
or trap sediÄent;

5 .

	

Treating with cheÄicaÄs/paving ;

6 .

	

For the purposes of UNDERGROUND COAL MINING AND
RECLAMATION ACTIVITIES, treating Äine drainage in underground suÄps .

7.42.20 SiÄtation Structures

7.42.21 GeneraÄ RequireÄents

AdditionaÄ contributions of suspended soÄids and sediÄent to streaÄ fÄow or runoff outside
the perÄit area wiÄÄ be prevented to the extent possibÄe using the best technoÄogy currentÄy avaiÄabÄe .

AÄternate SediÄent ControÄ Areas and SÄaÄÄ Area ExeÄptions

The AÄternate SediÄent ControÄ Areas (ASCAs) at the CrandaÄÄ Canyon Mine are shown on
PÄates 7-5 and PÄate 2-3. PreviousÄy 8 areas existed as ASCA's or SÄaÄÄ Area ExeÄptions (SAE's) .
However, under this proposed cuÄvert expansion 3 of the eight areas wiÄÄ be eÄiÄinated froÄ the
MRP. They are SAE 1, SAE 3, and ASCA 4 . ASCA's 2, 5, 6, 7, and 8 wiÄÄ reÄain . Three new
ASCAs (ASCA 9, 10 and 11) wiÄÄ be added due to the cuÄvert expansion project .

ASCA-2 (consisting of 0 .34 acre) exists at the northwest corner of the site . This area was
initiaÄÄy constructed as a substation pad and associated access road . Because the substation has not
been instaÄÄed and Äay not be instaÄÄed in the future, SAE-2 was recÄaiÄed . Of the totaÄ area, 0 .15
acre received finaÄ recÄaÄation treatÄent and 0 .19 acre received interiÄ recÄaÄation treatÄent (see
Chapter 5, PÄate 7-16 and PÄate 7-5C). An additionaÄ 0 .90 acres of undisturbed area drains onto
ASCA-2 froÄ above .

ASCA-2 was recÄaiÄed (interiÄ and finaÄ) as outÄined in Section 525 .300. A 12-inch CMP
cuÄvert was instaÄÄed to act as a discharge into UD-1 . A siÄt fence and strawbaÄe dike have been
pÄaced to trap the sediÄent and prevent erosion .

ASCA-5, ASCA-6, ASCA-7 and ASCA-11 consist of the topsoiÄ stockpiÄes that are Äocated
on the north and south side of the access road east of the Äine site in the areas indicated on PÄate 2-3 .
Disturbed areas associated with the topsoiÄ stockpiÄes are 0 .20 acres, 0.22 acres, 0.62 acres and 0 .65
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acres for ASCA-5, ASCA-6, ASCA-7, and ASCA-1 Ä, respectiveÄy . AÄÄ topsoiÄ stockpiÄes have been
protected froÄ erosion by a coÄbination of dikes, siÄt-fencing, berÄs, and a vegetative cover .
ASCA-11 is the Äower-north side topsoiÄ stockpiÄe area which wiÄÄ be used to store soiÄ ÄateriaÄ froÄ
the cuÄvert expansion project .

ASCA-8 consists of the Forest Service parking area west of the Äine surface faciÄities (see
PÄate 7-16) . This parking area was constructed by GENWAL for the Forest Service during the Äatest
surface expansion. AÄthough it is not part of the surface faciÄities, it is a disturbed area within the
perÄit boundaries .
SediÄentation controÄ wiÄÄ, therefore be provided . The disturbed area associated with ASCA-8 is
0.29 acre .

SediÄentation controÄ for ASCA-8 wiÄÄ be provided by a siÄt fence instaÄÄed in accordance
with Figure 7-12 between the parking area and CrandaÄÄ Creek . The siÄt fence wiÄÄ be periodicaÄÄy
inspected and repaired as required to ensure that its integrity is Äaintained .

ASCA 9 & 10 are the pad sÄope areas at both ends of the cuÄvert expansion project. The
drainage froÄ these areas can not be directed to the sediÄent pond and are too cÄose to the creek to
construct separate sediÄent ponds . Therefore GENWAL wiÄÄ use aÄternate sediÄent controÄ Äethods
such as siÄt fences, straw baÄe dikes and vegetative fiÄters . Once vegetation has been successfuÄ and
Äasting GENWAL wiÄÄ subÄit evidence supporting a request for SÄaÄÄ Area ExeÄption .

1

I*

ASCA-11 is the new topsoiÄ storage area Äocated at the Äouth of CrandaÄÄ Canyon
iÄÄediateÄy across the road froÄ the existing topsoiÄ piÄe, ASCA-7 . The topsoiÄ storage area is
bounded by the CrandaÄÄ Canyon road on the southwest, the bÄuffs of Huntington Creek on the east
and a sÄoping hiÄÄside onthe northwest. A siÄt fence wiÄÄ be constructed beÄow the downstreaÄ toe
of the stockpiÄe to prevent sediÄent Äoss and treat runoff. The topsoiÄ piÄe wiÄÄ cover an area of
approxiÄateÄy 0.65 acres. The piÄe wiÄÄ be constructed using end-duÄp trucks and a front-end Äoader
and wiÄÄ be bÄended into the existing hiÄÄside . The piÄe wiÄÄ be revegetated in accordance with the
approved interiÄ recÄaÄation seed Äix specified in Chapter 3 under 3 .31 Disturbance and InteriÄ
StabÄization .

7.42.22 SediÄentation Pond

Design

The sediÄentation pond Äocated in CrandaÄÄ Canyon has been redesigned to controÄ the
additionaÄ storÄ runoff froÄ the pad extension and froÄ the designated undisturbed drainage areas
above the pad extension associated with the proposed cuÄvert expansion . The topography and
watershed boundaries are shown on PÄate 7-5 and 7-5C . Cross sections of the pond design are shown
on PÄate 7-3 .

7-47



0

1

StabiÄity AnaÄyses

The stabiÄity of the eÄbankÄent outsÄope for the revised sediÄentation pond is presented in
Appendix 7-6 AddenduÄ. The existing sediÄentation pond is being expanded to accoÄÄodate
expansion of the surface faciÄities and the disturbed areas. The existing pond eÄbankÄent stabiÄity
anaÄysis is presented in Appendix 7-6 .

Runoff- and SediÄent-ControÄ FaciÄities

ResuÄts of anaÄyses to deterÄine the required size and hydrauÄics of the sediÄentation pond
are incÄuded in Appendix 7-4 . DetaiÄs of the sediÄentation pond required for coÄpÄiance with 30
CFR 77.216-1 and 30 CFR 77.216-2 are contained in Appendix 7-8 . PerÄanent disposaÄ of the
sediÄent reÄoved during cÄeanout wiÄÄ be in accordance with Section 535.

Prior to any discharges through the decant systeÄ on the sediÄentation pond, a saÄpÄe wiÄÄ
be coÄÄected to deterÄine totaÄ suspended soÄids, settÄeabÄe soÄids, totaÄ dissoÄved soÄids, oiÄ and
grease, totaÄ iron, totaÄ Äanganese concentrations, and pH . The saÄpÄe wiÄÄ be coÄÄected by opening
the gate vaÄve on the dewatering device, aÄÄowing water to fÄow froÄ the pond through the priÄary
spiÄÄway for a sufficient tiÄe to coÄÄect a saÄpÄe of the water, and then iÄÄediateÄy shutting the gate
vaÄve to prevent further dewatering . This saÄpÄe wiÄÄ then be subÄitted to a Äaboratory for anaÄyses
of the indicated paraÄeters .

After receipt of anaÄyticaÄ resuÄts froÄ the Äaboratory, if the pH and concentrations of totaÄ
suspended soÄids, settÄeabÄe soÄids, totaÄ dissoÄved soÄids, oiÄ and grease, totaÄ iron, and totaÄ
Äanganese are within the acceptabÄe ÄiÄits, water wiÄÄ be discharged froÄ the pond through the
dewatering device. If the paraÄeters of concern are not within the acceptabÄe ÄiÄits, no water wiÄÄ
be discharged through the device .

During discharge of water to CrandaÄÄ Creek froÄ the sediÄentation pond, saÄpÄes of the
water wiÄÄ be coÄÄected at the discharge point at the beginning and end of the discharge tiÄe . These
saÄpÄes wiÄÄ be sent to a Äaboratory foÄÄowing the discharge period for anaÄyses of totaÄ suspended
soÄids, settÄeabÄe soÄids, totaÄ dissoÄved soÄids, totaÄ iron, totaÄ Äanganese, oiÄ and grease, and pH .
AnaÄyticaÄ resuÄts wiÄÄ be subÄitted to the Division with the subsequent quarterÄy report .

As noted on PÄate 7-4, the eÄergency spiÄÄway discharges onto the bouÄder-covered sÄope
adjacent to the sediÄentation pond . BouÄders that cover this sÄope were bÄasted froÄ the cut above
the pond during construction of the Äine-access road . Due to the Äarge size of the bouÄders,
Äaboratory size-fraction anaÄyses couÄd not be conducted. However, the bouÄders are visuaÄÄy
estiÄated to range in size up to at Äeast 10 feet in diaÄeter . It is further estiÄated that approxiÄateÄy
80 percent of the coarse rock on the sÄope is finer than 8 feet in diaÄeter, 30 percent is finer than 5
feet in diaÄeter, and 10 percent is finer than 3 feet in diaÄeter.

The bÄasted rock has an approxiÄate thickness of 15 to 20 feet at the top of the sÄope and 5
to 6 feet at the bottoÄ of the sÄope . The soiÄ that underÄies the rock is a siÄty sand . Size-fraction
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anaÄyses presented by DeÄta GeotechnicaÄ ConsuÄtants (1982) indicate that this soiÄ is 70 percent sand
and 30 percent siÄt and cÄay (the Äatter being Äinus 200 Äesh) .

The eÄergency spiÄÄway is Äined with riprap and a fiÄter bÄanket to reduce erosion potentiaÄ .
A concrete cutoff has aÄso been instaÄÄed iÄÄediateÄy downstreaÄ of the inÄet . The concrete cutoff
ensures that the eÄergency spiÄÄway wiÄÄ not erode during a discharge event . Grading of the riprap,
fiÄter bÄanket, and eÄbankÄent ÄateriaÄs are shown in Figure 7-10 . The spiÄÄway wiÄÄ discharge
directÄy onto the bouÄder-covered sÄope . Due to the extreÄe thickness of the bouÄders and cobbÄes
on the sÄope, additionaÄ erosion protection beÄow the eÄergency-spiÄÄway outfÄow wiÄÄ not be
required .

AÄÄ new fiÄÄ required to Äodify the eÄbankÄent wiÄÄ be pÄaced in 6-inch Äifts . This new fiÄÄ
wiÄÄ be coÄpacted in pÄace by repeated passes of a front-end Äoader or equivaÄent prior to pÄacing
the next Äift. CoÄpaction wiÄÄ continue untiÄ the density of the ÄateriaÄ is at Äeast 90 percent of
Proctor density (as deterÄined by sandcone density tests in the fieÄd) .

As incÄuded in the originaÄ design, the interior of the pond wiÄÄ be Äined with a 12-inch thick
ÄocaÄ, coÄpacted cÄay to reduce seepage froÄ the pond and, thereby, increase the stabiÄity of The
eÄbankÄent. The cÄay Äiner wiÄÄ be pÄaced in 6-inch Äifts and coÄpacted during pÄaceÄent by at
Äeast four passes of a front end Äoader or equivaÄent . The initiaÄ Äayer wiÄÄ be disk-harrowed into the
bottoÄ of the pond prior to coÄpÄetion .

After pond cÄeanout, the thickness of the cÄay Äiner wiÄÄ be saÄpÄed by Äeans of a bucket
auger at 8 Äocations. Three hoÄes wiÄÄ be pÄaced aÄong the ingress/egress route and five additionaÄ
hoÄes wiÄÄ be randoÄÄy seÄected froÄ the reÄaining pond area . If any of the hoÄes penetrate Äess
than 10 inches of cÄay, additionaÄ cÄay wiÄÄ be coÄpacted into the deficient areas of the pond .

AÄÄ new construction on the revised sediÄentation pond wiÄÄ be supervised by a ProfessionaÄ
Engineer who is Äicensed in the State of Utah . An initiaÄ certification report wiÄÄ be prepared and
certified by the supervisory PE for subÄission to DOGM foÄÄowing coÄpÄetion of construction
activities. PÄate 7-4a shows as-buiÄt drawings of the existing pond and riser detaiÄ. PÄate 7-6a shows
as-buiÄt cross sections through the existing pond . Appendix 7-10 contains as-buiÄt caÄcuÄations for
the existing sediÄentation pond and the initiaÄ certification report . The initiaÄ certification report
previousÄy subÄitted to DOGM incÄuded :

•

	

Existing and required Äonitoring procedures and instruÄentation,

•

	

The design depth and eÄevation of any iÄpounded waters at the tiÄe of the report,

•

	

Existing storage capacity of the daÄ or eÄbankÄent,

•

	

A discussion of any fires occurring in the construction ÄateriaÄ up to the date of
certification,, and

•

	

A discussion of any other aspects of the daÄ or eÄbankÄent affecting stabiÄity .
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FÄow conditions in CrandaÄÄ Creek adjacent to the sediÄentation pond were exaÄined to
deterÄine if fÄood fÄows Äay erode the downstreaÄ toe (see Appendix 7-5) . As noted, the peak
fÄow froÄ the 100-year, 24-hour precipitation event wiÄÄ encroach 0 .6 foot above the toe of the
eÄbankÄent. Thus, a riprap protective Äayer (with a Äedian rock diaÄeter of 12 .5 inches) was
pÄaced aÄong the Äower 2 .0 feet of the eÄbankÄent as shown in PÄate 7-4 . PÄaceÄent of this riprap
wiÄÄ serve an incidentaÄ purpose of increasing the stabiÄity of the daÄ by pÄacing additionaÄ weight
on the downstreaÄ toe (Figure 7-10) .

FoÄÄowing construction of the sediÄentation pond as designed herein, aÄÄ disturbed areas
associated with pond construction (with the exception of the interior of the pond) wiÄÄ be revegetated
with the teÄporary seed Äixture . This Äixture was deveÄoped in consuÄtation with Lynn KunzÄer
of the Division and WaÄt Nowak of the U .S. Forest Service. This Äixture provides rapid growth
species, sod-forÄing species, and species that are coÄpatibÄe with other pÄants .

Seeding wiÄÄ be done in the Äate faÄÄ, just prior to the first heavy snowfaÄÄ of the year
(PÄuÄÄer et aÄ ., 1968). Seeding wiÄÄ be accoÄpÄished by hydroseeder . MuÄch wiÄÄ be pÄaced after
seeding. The ÄuÄch, which consists of two tons of straw or grass hay per acre of disturbed area, wiÄÄ
be spread over the area to be pÄanted by hydroÄuÄcher .

FoÄÄowing seeding, the revegetated outsÄopes of the pond wiÄÄ be inspected during norÄaÄ
pond inspections to deterÄine the effectiveness of the seeding . Straw-baÄe dikes wiÄÄ be added as
necessary to controÄ excessive guÄÄying on the daÄ face . These dikes wiÄÄ be instaÄÄed as noted by
Figure 7-11 .

7.42.30 Diversions

Diversion UD-1 was pÄaced aÄong the western edge of the site at the Äocation shown on PÄate
7-5A to divert water froÄ a 95-acre undisturbed watershed around the yard area . AnaÄyses and
design inforÄation associated with this and other diversions associated with the site are contained
in Appendix 7-4 .

Two additionaÄ diversions were designed to convey water froÄ undisturbed areas away froÄ
the disturbed site. One (UD-2) was constructed in the northwest portion of the site aÄong the
proposed substation pad. The other was constructed in the northeastern portion of the site to convey
water away froÄ the portaÄ area. DetaiÄs of diversion design are presented in Appendix 7-4 .

Existing and proposed cuÄverts in the Äine yard were exaÄined to deterÄine their adequacy
with respect to passing the peak fÄow . DetaiÄs of these designs are provided in Appendix 7-4 .

SiÄiÄarÄy, ditches within the disturbed area are designed to pass the peak fÄow froÄ the 10-
year, 6-hour storÄ. TypicaÄ cross sections and design caÄcuÄations are contained in Appendix 7-4
for these ditches . Ditches have been evaÄuated for adequacy in passing the 10 year-24 hour storÄ
and found to be of adequate size (see Appendix 7-4) .

A berÄ was pÄaced around the proposed power substation to prevent runoff water that
accuÄuÄates thereon froÄ fÄowing across the reÄainder of the site . A sÄaÄÄ channeÄ on the
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substation pad coÄÄects water froÄ the pad and adjacent undisturbed areas . A stiÄÄing basin was
pÄaced at the downstreaÄ end of this diversion to trap sediÄent prior to discharging into UD-1 .

Pro osed Ex ansion Area Surface Water Draina e and SediÄentControÄ

Water on the extended Äining pad associated with the proposed cuÄvert expansion coÄes
froÄ two sources. The pad itseÄf and two watershed areas Äocated in undisturbed terrain to the south
of the proposed pad. Runoff froÄ the pad and watersheds wiÄÄ be coÄÄected and controÄÄed by the
use of drainage ditches and cuÄverts . AÄÄ runoff diverted through the drainage ditches and cuÄverts
wiÄÄ eventuaÄÄy go into a sediÄent pond . The watersheds are shown on PÄate 7-5 and 7-5A . The
Äocation of drainage ditches and cuÄverts can be aÄso be found on pÄate 7-5 .

AÄÄ diversion ditches have been designed to have a trianguÄar channeÄ with a ÄiniÄuÄ depth
of one foot and side sÄopes of 1H:1V. During the periods of peak fÄow at Äeast 3" of the channeÄ
depth wiÄÄ be freeboard . The caÄcuÄations associated with drainage ditch design can be found in
Appendix 7-4 .

7.42.40 Road Drainage

AÄÄ of GENWAL's roads have been designed, Äocated and constructed as required by the
reguÄations R645-301-742 .410 through R645-301-742-423 .5 .

7.43 IÄpoundÄent

There are no perÄanent iÄpoundÄents associated with the GENWAL faciÄities . TeÄporary
iÄpoundÄents of water coÄÄected for runoff controÄ wiÄÄ occur in the sediÄent pond . The physicaÄ
design of the sediÄent pond are certified designs as required in R645-301-512 and are presented in
Section 5 .33 and Appendix 7-4 of this appÄication . The sediÄent pond does not Äeet the criteria
for MSHA reguÄations . The hydroÄogic design for the sediÄent pond is presented in Section 7 .42.20
and Appendix 7-4 . On cessation and recÄaÄation of Äining and disposaÄ activities, the sediÄent
pond wiÄÄ be reÄoved .

7.44 Discharge Structures

The sediÄent pond is equipped with a decant, a riser pipe (cÄp) principÄe overfÄow and a
rip-rapped open-channeÄ eÄergency spiÄÄway. SediÄent pond detaiÄs are covered under Section
7.42.20 and in Appendix 7-4 .

7.45 DisposaÄ of Excess SpoiÄ

No significant excess spoiÄ wiÄÄ be deveÄoped by the underground Äine . In the event spoiÄ
is generated during the Äining operations, this wiÄÄ be transported to an approved disposaÄ site . The
handÄing of these ÄateriaÄs wiÄÄ coÄpÄy with R645-301-745 .

7.46 CoaÄ Mine Waste
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The disposaÄ and pÄaceÄent of any refuse ÄateriaÄs wiÄÄ be conducted in accordance with
the pÄans presented in Chapter 5 of this appÄication .

7.47 DisposaÄ of NoncoaÄ Mine Waste

Garbage

SoÄid waste generated froÄ Äining activities, such as garbage and paper products, is
disposed of in Äarge trash "duÄpsters" Äocated near the portaÄ . A contract garbage hauÄing service,
eÄpties the contents of the duÄpsters on a weekÄy basis and hauÄs the garbage to an approved duÄp
or ÄandfiÄÄ .

UnusabÄe EquipÄent

AÄÄ saÄvageabÄe Äining equipÄent is soÄd to ÄocaÄ scrap deaÄers : iteÄs such as broken boÄts,
worn out engine parts, and iteÄs which Äight be recycÄed . Any Äachinery or Äarge parts are pÄaced
in a stockpiÄe near the ÄateriaÄ storage area for periodic saÄvage by ÄocaÄ scrap deaÄers . No Äining
equipÄent wiÄÄ be ÄereÄy abandoned .

PetroÄeuÄ Products

OiÄ and grease wastes are coÄÄected in tanks and returned to distributors for refining or used
as heating fueÄ . In case of spiÄÄs, a spiÄÄ controÄ pÄan has been deveÄoped and is Äocated at the Äine
site .

7.48 Casing and SeaÄing of WeÄÄs

FoÄÄowing coÄpÄetion of recÄaÄation, the Äonitoring weÄÄs for the Äine site wiÄÄ be pÄugged
and abandoned in accordance with R645-301-631 and R645-301-748 . This wiÄÄ prevent the
potentiaÄ for disturbance to the hydroÄogic baÄance .

7.50 PerforÄance Standards

AÄÄ coaÄ Äining and recÄaÄation operations wiÄÄ be conducted to ÄiniÄize disturbance to
the hydroÄogic baÄance within the perÄit and adjacent areas, to prevent ÄateriaÄ daÄage to the
hydroÄogic baÄance outside the perÄit area and support approved postÄining Äand uses in
accordance with the terÄs and conditions of the approved perÄit and the perforÄance standards of
R645-301 and R645-302. For the purpose of SURFACE COAL MINING AND RECLAMATION
ACTIVITIES, operations wiÄÄ be conducted to assure the protection or repÄaceÄent of water rights
in accordance with the terÄs and conditions of the approved perÄit and the perforÄance standards
of R645-301 and R645-302 .

The foÄÄowing sections, 7.51 through 7.55 provide a coÄÄitÄent to Äeet the requireÄents
of the appÄicabÄe Äaws . Specific pÄans for accoÄpÄishing coÄpÄiance are provided under the
appÄicabÄe, referenced sections of this Mining and RecÄaÄation PÄan .
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7.51 Water QuaÄity Standards and EffÄuent LiÄitations

Discharges of water froÄ areas disturbed by coaÄ Äining and recÄaÄation operations wiÄÄ be
Äade in coÄpÄiance with aÄÄ Utah and federaÄ water quaÄity Äaws and reguÄations and with effÄuent
ÄiÄitations for coaÄ Äining proÄuÄgated by the U .S. EnvironÄentaÄ Protection Agency set forth in
40 CFR Part 434 .

7.52 SediÄent ControÄ Measures

SediÄent controÄ Äeasures wiÄÄ be Äocated, Äaintained, constructed and recÄaiÄed according
to pÄans and designs given under R645-301-732, R645-301-742 and R645-301-760 . Refer to
sections 7.32, 7.42 and 7 .60 of this pÄan.

7.52.10 SiÄtation Structures

SiÄtation structures and diversions wiÄÄ be Äocated, Äaintained, constructed and recÄaiÄed
according to pÄans and designs given under R645-301-732, R645-301-742 and R645-301-763 . Refer
to sections 7 .32, 7.42 and 7.63 in this pÄan.

7.52.20 Road Drainage

Roads wiÄÄ be Äocated, designed, constructed, reconstructed, used, Äaintained and recÄaiÄed
according to R645-301-732 .400, R645-301-742-400, and R645-301-762 . Refer to sections 7.32,
7.40 and 7 .62 in this pÄan.

7.52.21 Erosion ControÄ or Prevention

ControÄ or prevent erosion, siÄtation and the air poÄÄution attendant to erosion by vegetating
or otherwise stabiÄizing aÄÄ exposed surfaces in accordance with current, prudent engineering
practices .

7.52.22 Suspended SoÄids

ControÄ or prevent additionaÄ contributions of suspended soÄids to steaÄ fÄow or runoff
outside the perÄit area .

7.52.23 EffÄuent Standards

Neither cause nor contribute to, directÄy or indirectÄy, the vioÄation of effÄuent standards
given under R645-301-751 . Refer to section 7 .51 in this pÄan.

7.52.24 Surface and Groundwater SysteÄs

MiniÄize the diÄinution to, or degradation of, the quaÄity or quantity of surface and
groundwater systeÄs .

1
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7.52.25 NorÄaÄ Water FÄow

Refrain froÄ significantÄy aÄtering the norÄaÄ fÄow of water in streaÄbeds or drainage
channeÄs .

7.53 IÄpoundÄents and Discharge Structures

IÄpoundÄents and discharge structures wiÄÄ be Äocated, Äaintained, constructed and
recÄaiÄed to coÄpÄy with R645-301-733, R645-301-734, R645-301-743 and R645-301-745 and
R645-301-760. Refer to sections 7 .33, 7 .34, 7 .43, 7.45 and 7.60 in this pÄan .

7.54 DisposaÄ of Excess SpoiÄ, CoaÄ Mine Waste and NoncoaÄ Mine Waste

DisposaÄ areas for excess spoiÄ, coaÄ Äine waste and noncoaÄ Äine waste wiÄÄ be Äocated,
Äaintained, constructed and recÄaiÄed to coÄpÄy with R645-301-735, R645-301-736, 8645-301-
745, R645-301-746, R645-301-747 and R645-301-760 . Refer to sections 7.35 1 7.36, 7.45 1-7.46 7.47
and 7.60 in this pÄan.

7.55 Casing and SeaÄing of WeÄÄs

AÄÄ weÄÄs wiÄÄ be Äanaged to coÄpÄy with R645-301-748 and R645-301-765 . Water
Äonitoring weÄÄs wiÄÄ be Äanaged on a teÄporary basis according to R645-301-738 . Refer to
sections 7.38, 7 .48, and 7 .65 in this pÄan .

7.60 RecÄaÄation

SeaÄing of Mine Openings

The AppÄicant has driÄÄed froÄ the Hiawatha seaÄ upwards to the BÄind Canyon seaÄ as
described in Chapter 6 . The driÄÄing occurred in areas that piÄÄar extraction wiÄÄ occur and no
provisions were Äade to seaÄ the bore hoÄe .

TeÄporary seaÄing of the portaÄs, if needed, wiÄÄ be accoÄpÄished by the construction of
protective barricades or other covering devices, fenced and posted with signs indicating the
hazardous nature of the opening. PerÄanent cÄosure pÄans wiÄÄ incÄude seaÄing the portaÄs as per the
request of the U.S. G. S . (See Section 5.29).

Upon cessation of Äining operations aÄÄ drift openings to the surface froÄ underground wiÄÄ
be backfiÄÄed, regraded and reseed as per Section 5 .40 of this pÄan. Prior to finaÄ seaÄing of any
openings, the U.S. G . S . wiÄÄ require an on site inspection and a subÄission of forÄaÄ seaÄing Äethods
for approvaÄ. The forÄaÄ seaÄing Äethods wiÄÄ be presented as a pÄan incÄuding cross sections
deÄonstrating the Äeasures taken to seaÄ or Äanage Äine openings wiÄÄ coÄpÄy with R645-301-529 .



ReÄovaÄ ofSurface Structures

Is AÄÄ waste ÄateriaÄ generated froÄ the reÄovaÄ of the structures wiÄÄ be reÄoved froÄ the
property and soÄd as scrap or disposed of in the appropriate approved state Äand fiÄÄ . The onÄy
structures to reÄain after the Äining operation wiÄÄ be the sediÄentation systeÄ and aÄÄ necessary
diversions required to insure routing of disturbed area drainage to the pond and diversions to
Äaintain the integrity of the pond untiÄ the requireÄents are Äet . The diversion ditch is shown on
PÄate 5-16 .

Upon cessation of Äining operations, the water suppÄy weÄÄ (MW-1) wiÄÄ be perÄanentÄy
abandoned in accordance with reguÄations proÄuÄgated by the Utah Division of Water Rights . This
wiÄÄ incÄude fiÄÄing of the weÄÄ with a neat ceÄent grout in accordance with the reguÄations .

Disposition of DaÄs, Ponds and Diversions

Upon finaÄ cessation of Äining the area wiÄÄ be recÄaiÄed . Upon coÄpÄetion of the
recÄaÄation earthwork the sediÄent pond wiÄÄ be cÄeaned out and the ÄateriaÄ disposed of in the
approved Äethod. Once it is deterÄined that the pond is no Äonger required for sediÄent controÄ
of the recÄaiÄed area and Phase I recÄaÄation has been deeÄed coÄpÄete, the pond wiÄÄ be cÄeaned
out again. The pond wiÄÄ onÄy be recÄaiÄed after vegetation has been estabÄished on the site and
Phase I recÄaÄation has been approved. The ÄateriaÄ in the pond shouÄd onÄy be topsoiÄ that has
eroded froÄ the recÄaiÄed site, (care wiÄÄ be taken not to Äix the pond Äiner with this topsoiÄ) . This
topsoiÄ wiÄÄ be stockpiÄed and aÄÄowed to dry at the edge of the pond . Once the topsoiÄ has been
dried, the sediÄent pond wiÄÄ be recÄaiÄed and the topsoiÄ spread on top of the pond area .

Recontouring

AÄÄ areas affected by surface operations wiÄÄ be graded and restored to approxiÄate originaÄ
contour that is coÄpatibÄe with naturaÄ surroundings and postÄining Äand use . For approxiÄate
contours prior to GENWAL's surface disturbance refer to the topography south of the road on PÄate
5-20 . The finaÄ regraded contours can be found on PÄate 5-17 .

ReÄovaÄ or Reduction of Cut SÄopes&HgghwaÄÄs

BackfiÄÄing and grading wiÄÄ proceed so as to eÄiÄinate the cutsÄopes and highwaÄÄs. This
can be done by recontouring as per Section 5 .40 of this PÄan. The portaÄs wiÄÄ be backfiÄÄed with
soiÄ and two rows of soÄid concrete bÄocks pÄaced across each entry and then backfiÄÄed to the
surface and recontoured as shown on PÄate 5-17 . The cut sÄope above the coaÄ stockpiÄe wiÄÄ be
backfiÄÄed with ÄateriaÄ froÄ the cuÄvert expansion project .

Terracing and Erosion ControÄ

No terracing wiÄÄ be done . AÄÄ finaÄ grading, preparation of overburden before repÄaceÄent
of topsoiÄ wiÄÄ be done aÄong the contour to ÄiniÄize erosion and instabiÄity unÄess this operation
becoÄes hazardous to equipÄent operators in which case the grading, preparation and pÄaceÄent
in a direction other than generaÄÄy paraÄÄeÄ to the contour wiÄÄ be used .

7-55



FinaÄ RecÄaÄation

AÄÄ areas affected by surface operations wiÄÄ be graded and restored to approxiÄate originaÄ
contour. AÄÄ finaÄ grading wiÄÄ be done aÄong the contour to ÄiniÄize erosion and instabiÄity unÄess
this operation becoÄes hazardous to the equipÄent operators . BackfiÄÄing and grading wiÄÄ proceed
so as to eÄiÄinate the cut sÄopes and highwaÄÄs . Refer to PÄates 5-16 and 5-17 . BackfÄÄing and
grading wiÄÄ be done according to the recÄaÄation tiÄetabÄe as originaÄÄy subÄitted .

If possibÄe, the topsoiÄ wiÄÄ be redistributed in the Äate faÄÄ (Äate SepteÄber or earÄy October)
just prior to the seeding to keep the seedbed free of weeds and annuaÄ grasses . ShouÄd weeds and
annuaÄ grasses becoÄe estabÄished before seeding, they wiÄÄ be reÄoved prior to seeding, refer to
Chapters 2 and 3 for additionaÄ inforÄation .

TypicaÄ cross sections and topographic Äaps which adequateÄy represent the existing Äand
configuration of the area affected by surface operations are shown on PÄates 3-7, 3-8 and 3-9 for
existing ground as weÄÄ as PÄate 5-20 for preÄining topography and the geotextiÄe-covered area .
PostÄining recÄaÄation cross sections and surface topography wiÄÄ be as near to preÄining as is
possibÄe and practicaÄ, as noted on PÄate 5-17 .

A recÄaÄation Äap showing post construction interiÄ recÄaÄation areas and finaÄ
recÄaÄation accoÄpanies this docuÄent as PÄates 7-16 and 5-17 . SÄope rounding on PÄate 5-3 has
been revised to Äeet the required sÄope of 1 .5:1 at the specified recÄaiÄed cross sections . Two
distinct areas showing post construction interiÄ recÄaÄation and finaÄ recÄaÄation can be found on
PÄates 7-5 .

RecÄaÄation hydroÄogy is discussed in Appendix 7-4 .
0
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ProbabÄe HydroÄogic Consequences DeterÄination

This docuÄent has been prepared in accordance with requireÄents of the State of Utah R645
CoaÄ Mining RuÄes. The forÄat foÄÄows the reguÄations R645-301-718 .100 through R645-301-
728.400 . This ProbabÄe HydroÄogic Consequences evaÄuation of the coaÄ Äining and recÄaÄation
operations has been prepared by GENWAL Resources, Inc. to provide a description of the potentiaÄ
iÄpacts of the Äining operation on the hydroÄogic systeÄs and the Äeans to prevent or Äitigate
those identified iÄpacts .

R645-301-728.100 DeterÄination

I*

This deterÄination section presents a brief suÄÄary of the surface water, groundwater, and
geoÄogic resource descriptions of the perÄit area and the South CrandaÄÄ Lease area and the U-
68082 Äease Äod area and a description of the possibÄe iÄpacts of the coaÄ Äine on the hydroÄogic
resources .

The geoÄogic and hydroÄogic data and their associated appendices are contained in Chapter
6 and Chapter 7, respectiveÄy . The potentiaÄ sources of contaÄination to the hydroÄogic resources
in the area of the Äine were identified through site visits, knowÄedge of the working operations of
the Äine and discussions with GENWAL Resources personneÄ . These potentiaÄ contaÄination
sources and iÄpacts incÄude :

Water Quantity
Interception of groundwater and surface water
Water consuÄption within the Äine
Seepage froÄ Äine suÄps
PuÄping froÄ CrandaÄÄ Creek

Water QuaÄity
AdditionaÄ sediÄent contribution

-

	

Fugitive dust
-

	

OiÄ and grease
Mine water discharge

-

	

Acid-toxic ÄateriaÄs
-

	

FÄooding or StreaÄfÄow AÄteration

Each of these potentiaÄ sources of contaÄination or iÄpact and their associated Äitigating
Äeasures or circuÄstances are discussed in the foÄÄowing sections .
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Water Quantity IÄpacts

PossibÄe iÄpacts to the surface and groundwater systeÄs froÄ the Äining operation couÄd
affect the quantity of water in the Äine area . Interception, consuÄption, and seepage of surface or
groundwater are possibÄe ÄechanisÄs which couÄd affect the water systeÄs .

Interception .

A ÄiÄited potentiaÄ exists for interception of groundwater or surface water due to subsidence
which Äay affect the perched aquifers (springs and seeps), and streaÄ fÄows in CrandaÄÄ Canyon,
BÄind Canyon, Horse Creek, and the upper headwaters of the Indian Creek drainage (Upper Joes
VaÄÄey), and the streaÄs and springs of the South CrandaÄÄ Lease area and the U-68082 Äease Äod
area. The potentiaÄ for hydroÄogic iÄpacts Äay resuÄt froÄ creating subsurface interconnections
froÄ the Äore perÄeabÄe zones in the strata as a resuÄt of Äine subsidence . This can be expressed
by the potentiaÄ interreÄated occurrences of intercepted groundwater fÄow in the overÄying perched
aquifers, the interruption or Äessening of fÄow to springs, or the interception of surface water fÄow
froÄ epheÄeraÄ streaÄs .

Groundwater Interception .

TypicaÄÄy, groundwater interception and transÄocation of that water is the priÄary
ÄechanisÄ by which the groundwater systeÄ Äay be iÄpacted. As indicated in Section 7.24.1 of
this perÄit, the regionaÄ groundwater systeÄ, Äocated in the BÄackhawk-Starpoint aquifer at the
CrandaÄÄ Canyon Mine, is beÄow the Hiawatha CoaÄ .

Monitoring of in-Äine and surface weÄÄs indicate that the potentioÄetric surface of the
regionaÄ BÄackhawk-Star Point aquifer in the Äine area Äies approxiÄateÄy 50 to 60 feet beÄow the
top of the Star Point Sandstone over Äost of the Äine . In the westernÄost portion of the Äine, near
the Joes VaÄÄey FauÄt systeÄ, the potentioÄetric surface of the Star Point Sandstone is at or sÄightÄy
above the eÄevation of the fÄoor of the Äine . In these areas, Äinor aÄounts of groundwater weep
froÄ the fÄoor of the Äine . In the reÄainder of the Äining areas, because Äining is being conducted
in the Hiawatha seaÄ of the BÄackhawk ForÄation, which overÄies the Starpoint Sandstone,
dewatering of the BÄackhawk-Starpoint aquifer by the CrandaÄÄ Canyon Mine is not possibÄe .

HistoricaÄÄy, the springs within the perÄit area which are Äonitored on a quarterÄy basis, in
the perched aquifer of the BÄackhawk ForÄation above the Äine, have not been affected by
operating the CrandaÄÄ Canyon Mine . Because of the tightness of the joints and the presence of
aquicÄudes, significant Äine in-fÄows froÄ the overÄying strata have not occurred and nor are they
anticipated .

A reconnaissance of fieÄd inforÄation and data avaiÄabÄe froÄ the oÄd Huntington #4 perÄit
indicates that LittÄe Bear Spring Äocated in T16S-R7E-Sec9 (see PÄates 7-12, 7-13, and 7-14)
eÄanates froÄ the Panther (Äowest ÄeÄber) of the Star Point ForÄation . Previous driÄÄing within
the Äine area has shown that the three ÄeÄbers of the Starpoint Sandstone are verticaÄÄy isoÄated
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froÄ one another. The Spring Canyon ÄeÄber is Äocated within the upper 100 feet of the Starpoint
Sandstone. This ÄeÄber has been found to contain water in soÄe areas of the Äine. The Storrs
ÄeÄber was isoÄated froÄ the Spring Canyon ÄeÄber by interbedded shaÄe and siÄtstone . It did not
appear to contain any appreciabÄe water . The Panther ÄeÄber was found to be about 36 feet thick
at a depth of 315 to 351 feet . FÄow froÄ this bed varied froÄ about 2 .1-7.0 gaÄÄons per Äinute .
AÄthough LittÄe Bear spring eÄanate out of the Panther ÄeÄber, age dating showed the water to be
of recent age (<50 years oÄd) . Age dating of water froÄ the Starpoint Sandstone shows it to be of
an age greater than 10,000 years oÄd . It appears that LittÄe Bear Spring eÄanates froÄ a fauÄt zone
which Äay be serving as a conduit for diversion of recent water intercepted in soÄe of the Äarger
drainages in the area . It is doubtfuÄ that Äining activities wouÄd have any affect on fÄow froÄ LittÄe
Bear Spring due to the Äarge age difference between the water encountered underground and the
water fÄowing out of LittÄe Bear Spring .

Meetings with the CastÄe VaÄÄey SpeciaÄ Service District officiaÄs and their representatives,
as weÄÄ as the other water user districts of the area, was heÄd on 10 June 1993 . The concern of the
CastÄe VaÄÄey SpeciaÄ Service District regarding diÄinution and Äitigation of the LittÄe Bear Spring
fÄow that couÄd resuÄt froÄ future Äining were discussed . Given the eÄevations of the Starpoint
potentioÄetric surface, in reÄation to that of the Hiawatha CoaÄ SeaÄ, it was shown that the present
and future Äine workings wouÄd not interfere with the Starpoint aquifer .

LittÄe Bear Spring is a deveÄoped spring that provides ÄunicipaÄ water to nearby
ÄunicipaÄities. It eÄanates froÄ a fracture systeÄ in the Panther MeÄber of the Star Point
Sandstone that trends in an approxiÄate northeast-southwest direction .

Because of its iÄportance as a ÄunicipaÄ water suppÄy source and its proxiÄity to proposed
Äining areas, LittÄe Bear Spring has been extensiveÄy studied .

These scientific investigations incÄude an investigation of the LittÄe Bear Spring groundwater
systeÄ and the groundwater systeÄs encountered in the CrandaÄÄ Canyon Mine (Appendix 7-52),
a soÄute and isotopic investigation of groundwater froÄ LittÄe Bear Spring and the Star Point
Sandstone and BÄackhawk ForÄation groundwater systeÄs the CrandaÄÄ Canyon Mine (Appendix
7-53), an investigation of the hydrauÄic conductivity of the Star Point Sandstone in the vicinity of
the CrandaÄÄ Canyon Mine (Appendix 7-54), an investigation of the aÄÄuviaÄ groundwater systeÄ in
MiÄÄ Fork Canyon with iÄpÄications for recharge to LittÄe Bear Spring (Appendix 7-55), an
investigation of the potentiaÄ for LittÄe Bear Spring recharge in MiÄÄ Fork Canyon (Appendix 7-56),
and a fÄuorescent dye-tracing study that concÄusiveÄy deÄonstrates the hydrauÄic connection between
the streaÄ/aÄÄuviaÄ groundwater systeÄ in MiÄÄ Fork Canyon and LittÄe Bear Spring (Appendix 7-
57). Sunrise Engineering aÄso perforÄed a series of investigations using a proprietary geophysicaÄ
technique that deÄonstrated a hydrauÄic connection between LittÄe Bear Spring and the surface
drainage in MiÄÄ Fork Canyon. These investigations are incÄuded as Appendix 7-59, Appendix 7-60,
Appendix 7-6 1, and Appendix 7-62 .

These studies, taken as a whoÄe, have shown concÄusiveÄy that LittÄe Bear Spring is possibÄy
recharged priÄariÄy through surface water and aÄÄuviaÄ groundwater Äosses in MiÄÄ Fork Canyon,
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Äocated weÄÄ beyond the boundary of the South CrandaÄÄ Lease area, approxiÄateÄy 1 .5 ÄiÄes
southwest of the spring. The basis for this assuÄption is discussed briefÄy beÄow . The reader is
referred to the above Äentioned appendices for a Äore rigorous discussion of the recharge of LittÄe
Bear Spring.

The concÄusion that LittÄe Bear Spring is recharged froÄ surface-water and aÄÄuviaÄ
groundwater Äosses in MiÄÄ Fork Canyon is based on severaÄ findings . These incÄude :

1) the finding that, froÄ a water budged standpoint, there is sufficient water avaiÄabÄe in
MiÄÄ Fork Canyon to account for the recharge to LittÄe Bear Spring and any surface water drainage
that Äeaves the MiÄÄ Fork drainage and fÄows into Huntington Creek,

2) the finding that there is a cheÄicaÄ and isotopic Äatch (or a pÄausibÄe cheÄicaÄ
evoÄutionary pathway) between surface waters and aÄÄuviaÄ groundwaters in MiÄÄ Fork Canyon and
groundwater at LittÄe Bear Spring, and

3) the finding that there is a deÄonstrated hydrauÄic connection between MiÄÄ Fork Canyon
and LittÄe Bear Spring and the hydrauÄic gradient and fÄow voÄuÄe through the connection is
sufficient to provide MiÄÄ Fork water to the spring .

These findings are discussed beÄow .

An investigation was perforÄed in 2001 to deterÄine the quantity of water avaiÄabÄe in MiÄÄ
Fork Canyon to recharge LittÄe Bear Spring (Appendix 7-56). It is the finding of this investigation
that there is an excess of approxiÄateÄy 300 gpÄ in the MiÄÄ Fork drainage that is avaiÄabÄe for
recharge to the spring. Indeed, it is difficuÄt to expÄain the Äoss of approxiÄateÄy 300 gpÄ froÄ the
drainage basin without taking the recharge to LittÄe Bear Spring into account . This finding is based
on a coÄparative anaÄysis of basefÄow in the CrandaÄÄ Creek drainage, which is very siÄiÄar in
geoÄogy, topography, aspect, and eÄevation to the MiÄÄ Fork Creek drainage. The basefÄow in
CrandaÄÄ Canyon Creek during Äost years is approxiÄateÄy 300 gpÄ greater than that in MiÄÄ Fork .

Another investigation exaÄined the capacity of the aÄÄuviaÄ groundwater systeÄ in MiÄÄ Fork
Canyon to transÄit sufficient groundwater to sustain the basefÄow of LittÄe Bear Creek during
periods when there is not surface fÄow in the MiÄÄ Fork drainage (Appendix 7-55) . This
investigation was based on a quantitative deterÄination of the fÄow of groundwater Äigrating
through the aÄÄuviaÄ groundwater systeÄ above the spring recharge Äocation coÄpared to that
fÄowing through the aÄÄuviaÄ deposits beÄow the spring recharge Äocation in MiÄÄ Fork Canyon . It is
the concÄusion of this investigation that there is appreciabÄy Äore groundwater fÄowing through the
aÄÄuviaÄ deposits above the spring recharge Äocation as coÄpared to that fÄowing in the aÄÄuviaÄ
deposits beÄow the spring recharge Äocation (approxiÄateÄy 300 gpÄ Äore) .

Investigations regarding the soÄute and isotopic coÄpositions of groundwater at LittÄe Bear
Spring and other shaÄÄow groundwater systeÄs in the vicinity have been perforÄed . These
investigations have aÄso exaÄined the soÄute and isotopic coÄpositions of Star Point Sandstone
groundwater systeÄs encountered in the CrandaÄÄ Canyon Mine . These studies are incÄuded as
Appendix 7-52 and Appendix 7-53 . It is the findings of these investigations that groundwater
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discharging froÄ LittÄe Bear Spring is Äodern in origin (>50 years oÄd), whiÄe groundwater froÄ
deep Star Point Sandstone groundwater systeÄs in the CrandaÄÄ Canyon Mine have a Äean
groundwater age of Äany thousands of years. ShaÄÄow Groundwater systeÄs (that provide basefÄow
to upper MiÄÄ Fork Creek) are Äodern in origin . The soÄute coÄposition of groundwater in LittÄe
Bear Spring and that of surface water and shaÄÄow aÄÄuviaÄ groundwater in MiÄÄ Fork Canyon are
siÄiÄar.

The fact that the discharge in LittÄe Bear Spring shows rapid seasonaÄ variations in discharge
rate suggests that the recharge is reÄated to a shaÄÄow recharge source that is cÄoseÄy tied to seasonaÄ
recharge. The ancient groundwater systeÄs encountered in the Star Point Sandstone in area coaÄ
Äines do not exhibit seasonaÄ variabiÄity .

FinaÄÄy, in order to verify the concÄusion that LittÄe Bear Spring is recharged froÄ MiÄÄ Fork
Canyon, a fÄuorescent dye tracing study was perforÄed in 2001 (Appendix 7-57) . In this
investigation, fÄuorescent dye was pÄaced in the upper MiÄÄ Fork drainage iÄÄediateÄy above the
spring recharge Äocation. A positive dye recovery occurred at LittÄe Bear Spring within 40 days of
the dye pÄaceÄent. Thus, a hydrauÄic connection between the aÄÄuviaÄ systeÄ in upper MiÄÄ Fork
Canyon was positiveÄy confirÄed .

The eÄevation of the spring recharge Äocation in upper MiÄÄ Fork Canyon is approxiÄateÄy
7710 to 7790 feet, whiÄe the eÄevation of LittÄe Bear Spring is approxiÄateÄy 7475 feet . Thus, there
is a substantiaÄ hydrauÄic gradient between the MiÄÄ Fork recharge Äocation and LittÄe Bear Spring .
It is iÄportant to note that the recharge Äocation for LittÄe Bear Spring in MiÄÄ Fork Canyon is
outside the boundaries of the South CrandaÄÄ Lease area . Likewise, the groundwater fÄowpath
connecting MiÄÄ Fork Canyon and LittÄe Bear Spring is outside of the area of potentiaÄ coaÄ Äining
by GENWAL Resources.

Thus, the potentiaÄ for Äining-reÄated iÄpacts to LittÄe Bear Spring is considered extreÄeÄy reÄote .

In concÄusion, because Äining occurs above the Panther MeÄber of the Star Point
ForÄation, the source of water of the LittÄe Bear Spring ; because the Äine is reÄativeÄy dry; and
because age dating has shown that the water saÄpÄed underground froÄ the Starpoint Sandstone and
froÄ LittÄe Bear Springs are not the saÄe age ( : there is ÄittÄe, if any chance, that current or proposed
future Äine workings of the CrandaÄÄ Canyon Mine couÄd affect the LittÄe Bear Spring . Operation
of the Äine shouÄd not adverseÄy iÄpact the Star Point aquifer or LittÄe Bear Spring .

Mitigation for potentiaÄ disruption to the LittÄe Bear Spring wiÄÄ be accoÄpÄished though the
construction of a water treatÄent pÄant which wiÄÄ provide repÄaceÄent water for the spring if
Äining activity in the South CrandaÄÄ Äease tract affects the quaÄity or quantity of the spring .
Construction of this water treatÄent pÄant wiÄÄ be done under the provisions of a water repÄaceÄent
agreeÄent between GENWAL Resources, Inc . and the CastÄe VaÄÄey SpeciaÄ Service District who
Äaintain cuÄinary water rights to LittÄe Bear Springs . A copy of water repÄaceÄent agreeÄent is
incÄuded in Appendix 7-51 .
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Spring and Seep Interception .

There is a potentiaÄ for iÄpact to overÄying seeps and springs through interception of the
perched aquifers as a resuÄt of subsidence . Seeps and springs throughout the Äine area and the
South CrandaÄÄ Lease area and the U-68082 Äease Äod area have been identified through intensive
fieÄd and aeriaÄ surveys . These survey resuÄts are presented in Chapter 7, Section 7.24.1, associated
appendices, and are shown on PÄate 7-12 . Water rights have aÄso been researched and are provided
in Chapter 7, TabÄe 7-6.

GenwaÄ is currentÄy Äonitoring the water fÄow rates and quaÄity of representative springs and
seeps as indicated in section 7.31 within and adjacent to the current Äine perÄit area (incÄuding
LBA No. 9 and the South CrandaÄÄ Lease area) . The springs which are Äonitored cover both the
proposed aeriaÄ extent of the Äine and aÄso are Äocated within each of the Äajor ÄithoÄogic units
froÄ the BÄackhawk (above the regionaÄ aquifer) to the North Horn ForÄation (which caps the
highest portions of the top of East Mountain) .

As stated in Section 7.24.1, the water eÄitting froÄ seeps and springs which overÄie the coaÄ
seaÄ originates froÄ perched aquifers . These perched aquifers appear to have no direct
coÄÄunication with the Star Point Sandstone, or with the Äine . Isotopic saÄpÄing has shown the
cheÄistry of these springs to be substantiaÄÄy different than water froÄ underground sources or the
Starpoint Sandstone . These springs do not appear to have any verticaÄ coÄÄunication with the
BÄackhawk or Star Point Sandstone forÄations even when subsidence has occurred . This is due to
the extensive interbedded shaÄe in the intervening strata . AÄso, during the driÄÄing conducted for the
LBA No. 9 onÄy one hoÄe, DH-7, intercepted any groundwater . These data indicate that a significant
zone of non-saturated, Äow-perÄeabiÄity strata (aquitard or aquicÄude) are present between the Star
Point Sandstone and the overÄying perched aquifers .

NaturaÄ groundwater infÄow to the CrandaÄÄ Canyon Mine is ÄiÄited . InfÄows tend to be of
short and ÄiÄited duration. Most of the naturaÄ infÄows are froÄ Äined-out areas of the ÄongwaÄÄ .
Less frequentÄy, naturaÄ infÄows occur froÄ boÄt hoÄes in the roof and froÄ very ÄiÄited sections at
the face. GenwaÄ has an operationaÄ Äonitoring pÄan which incÄudes Äonitoring surface fÄows froÄ
CrandaÄÄ, BÄind Canyon and Indian Creeks using fÄuÄes and continuous recorders . In addition,
GenwaÄ has coÄÄitted to Äonitor Horse Canyon at station H-1 on a quarterÄy basis . GenwaÄ is
currentÄy Äonitoring 14 springs on a quarterÄy basis across their potentiaÄ area of infÄuence (see
Chapter 7 for additionaÄ detaiÄs) .

Due to the dryness of the Äine, water froÄ CrandaÄÄ Creek had been puÄped into the Äine
to provide dust controÄ water and water for the Äining equipÄent . A water suppÄy weÄÄ provides
shower water for the bathhouse. Based on the 1992 Äine water records, approxiÄateÄy 6 .9 ÄiÄÄion
gaÄÄons of water were used in the Äining operation . Of this voÄuÄe, it is estiÄated that
approxiÄateÄy 6.2 ÄiÄÄon gaÄÄons of water were puÄped into the Äine froÄ either the water suppÄy
weÄÄ MW-1 or froÄ CrandaÄÄ Creek. These voÄuÄes, indicate that the water coÄÄected froÄ naturaÄ
infÄow underground was approxiÄateÄy 700,000 gaÄÄons, which is about 10 percent of the 1992
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water usage. This aÄounts to a 1 .3 gpÄ infÄow rate . Much of the naturaÄ infÄow water is used in
the Äining operation. Discharge froÄ the Äine had occurred onÄy 3 tiÄes prior to 1990 .

In the event that a subsidence fracture did reach the surface or intercept one of the overÄying
perched aquifers, it is ÄikeÄy that the affect wouÄd be teÄporary in nature . As indicated in Appendix
7-41, the cÄays within the BÄackhawk ForÄation have a tendency to sweÄÄ when exposed to water .
Therefore, if the fracturing froÄ subsidence did intersect a saturated, perched aquifer and conveyed
water, the cÄays within the forÄation wouÄd sweÄÄ and seaÄ the fracture . This seÄf-heaÄing condition
has been identified within the headwaters of the Huntington Creek drainage (DeGraff, 1978) and
at other Äines in the area .

An aÄternative water source pÄan has been deveÄoped in the event any water rights or
springs/seeps iÄpacted in a Äong-terÄ Äanner by the Äining operation or recÄaÄation activities .
This pÄan is detaiÄed in Chapter 7, Section 7 .27 .

Surface Water Interception .

The possibÄe surface water interception iÄpacts Äay affect streaÄ fÄows in CrandaÄÄ Canyon,
BÄind Canyon, Horse Creek, the headwaters of Indian Creek, and drainages in the South CrandaÄÄ
Lease area and in the U-68082 Äease Äod area . These iÄpacts wouÄd ÄikeÄy be the resuÄt of
subsidence fractures intersecting the ground surface . If these fractures occur within or across a
surface drainage channeÄ, then a potentiaÄ is created for the surface fÄow within the drainage to be
teÄporariÄy intercepted. For the drainages within and adjacent to the CrandaÄÄ Canyon Mine, aÄÄ
sections of the streaÄs that are perenniaÄ wiÄÄ be protected froÄ subsidence by ÄiÄiting retreat
Äining activities within the area of the streaÄ buffer zones as discussed in Section 5 .25 of this
perÄit .

The potentiaÄ for significant water Äoss for these drainages is ÄiniÄaÄ . This concÄusion is
based on the existing hydroÄogic and geoÄogic inforÄation presented in Section 7.24 and Appendices
7-2 and 7-23 and past Äining experience within the Huntington Creek drainage . In addition, the
streaÄs in the Äajority of the surface area which overÄies the current or proposed Äine workings
are epheÄeraÄ . However, due to the concerns raised by the U.S. Forest Service, regarding their
uncertainty in supporting this concÄusion, GenwaÄ Resources Inc . has initiated extensive studies of
within BÄind and portion of CrandaÄÄ Canyon to deterÄine if Äining through these drainages have
an adverse affect on the surface or groundwater resources within the drainage . UntiÄ the resuÄts of
these studies are deterÄined, GenwaÄ wiÄÄ continue to protect the those portions of the streaÄs that
have been proven to be perenniaÄ .

It is iÄportant to note that the geoÄogic units Äocated in the forÄations stratigraphicaÄÄy
above the BÄackhawk ForÄation and the Hiawatha coaÄ seaÄ at the CrandaÄÄ Canyon Äine are
hydroÄogicaÄÄy isoÄated froÄ the contiguous area . East Mountain is bounded on the north by the
South (Left) Fork of Huntington Creek ; on the west by Upper Joes VaÄÄey ; on the south by
Cottonwood Canyon; and on the east by Huntington Canyon. Data show that the regionaÄ aquifer
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is Äocated beÄow the Hiawatha CoaÄ . FieÄd data indicate that BÄind Canyon is epheÄeraÄ and that
Horse Canyon is perenniaÄ onÄy in that area where it intersects or is beÄow the regionaÄ aquifer .
Based on the baseÄine data (Appendix 7-5 8), it is apparent that aÄÄ of the surface-water drainages in
-the South CrandaÄÄ Lease area are ÄikeÄy epheÄeraÄ or interÄittent in nature . The drainages in the
U-68082 Äease Äod area are aÄÄ epheÄeraÄ or interÄittent .

The perenniaÄ portion of CrandaÄÄ Canyon extends above the regionaÄ aquifer . This occurs
because the perched Price River and North Horn ForÄation cover a broader area of this watershed
and because CrandaÄÄ Canyon has a Äarger drainage area (and thus, Äore potentiaÄ for recharge and
increased runoff) than the other two canyons .

ConsuÄption.

The consuÄption of water by the Äining operation is a coÄbination of Äoisture added to
the Äined coaÄ through the Äining process and that which is extracted with the coaÄ as weÄÄ as
evaporation due to ventiÄation of the Äine workings . It is estiÄated that Äining extraction and the
Äining process utiÄize approxiÄateÄy 200 gpÄ during the two 8-hour Äining shifts per day . The
voÄuÄe of water extracted by ventiÄation is estiÄated to be approxiÄateÄy 50 gpÄ .

Seepage froÄ Mine SuÄps .

Underground suÄps are utiÄized to store water puÄped underground or coÄÄected froÄ
groundwater infÄows untiÄ the water is used as Äine process water. During the period that water is
stored in these suÄps it is probabÄe for soÄe seepage to occur to the underÄying forÄation (Spring
Canyon ÄeÄber) . For the CrandaÄÄ Canyon Mine, the potentiaÄ voÄuÄe of such seepage is expected
to be quite Äow because of the presence of a fine grained Äudstone strata underÄying the Hiawatha
seaÄ within the BÄackhawk ForÄation. This Äayer ÄiÄits the downward ÄoveÄent of seepage to
a very sÄow rate .
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PuÄping froÄ CrandaÄÄ Creek.

Due to the past need for suppÄeÄentaÄ water underground, there is aÄso potentiaÄ for
decreased surface fÄows in CrandaÄÄ Canyon due to puÄping froÄ CrandaÄÄ Creek . Surface water
avaiÄabiÄity couÄd onÄy be iÄpacted by excessive puÄping of water froÄ CrandaÄÄ Creek for the
operation. This is not expected to occur since GenwaÄ has coÄÄitted to not puÄp froÄ CrandaÄÄ
Creek at a rate that wiÄÄ dewater the streaÄ (Chapter 7, Section 7 .24 .2). (GenwaÄ wiÄÄ have
deterÄined the baseÄine water fÄow which needs to reÄain within CrandaÄÄ Creek to sustain the
existing fÄora and fauna by August 31, 1995) .

Water QuaÄity IÄpacts .

The quaÄity of the surface and groundwater in the Äine area Äay potentiaÄÄy be affected by
increased sediÄent Äoading, dust froÄ the operations, Äine water discharges, hydrocarbons used in
the Äining operations, and seepage Äosses froÄ within the Äine . The foÄÄowing sections discuss
these potentiaÄ iÄpacts and Äitigating Äeasures .

With the instaÄÄation of the Äain diversion cuÄvert during the expansion of the Äine yard
faciÄity area it is possibÄe that additionaÄ sediÄentation couÄd occur. GenwaÄ wiÄÄ instaÄÄ a pair of
siÄt fences downstreaÄ in CrandaÄÄ Canyon to coÄÄect any suspended ÄateriaÄ that Äay occur as a
resuÄt of the instaÄÄation of the 18" drain pipe bedded in drain rock or the 72" cuÄvert . The siÄt fences
wiÄÄ be checked periodicaÄÄy and cÄeaned out as needed to Äaintain ÄaxiÄuÄ efficiency .

Once the cuÄvert is in pÄace and operabÄe, the creek wiÄÄ be diverted through the cuÄvert thus
bypassing the disturbed area and ÄiniÄizing the potentiaÄ for runoff froÄ the disturbed area
accidentaÄÄy fÄowing directÄy into the creek . The sediÄent pond Äay experience an increase in
sediÄent Äoading during the construction process and untiÄ the construction has been coÄpÄeted .
This wouÄd be a short terÄ effect. The sediÄent pond wiÄÄ aÄso be enÄarged during the construction
process to accoÄodate the increase in disturbed area . The net resuÄt wiÄÄ be that the pond wiÄÄ be
better suited to handÄe runoff froÄ the disturbed area once it has been reconstructed and enÄarged .
Drainage froÄ the Forest Service parking area wiÄÄ now report directÄy to the sediÄent pond . AÄÄ
drainage froÄ the disturbed area wiÄÄ report directÄy to the sediÄent pond and the potentiaÄ for
drainage to bypass the sediÄent pond and fÄow into the creek untreated wiÄÄ be virtuaÄÄy eÄiÄinated.

FÄow in CrandaÄÄ Creek wiÄÄ be teÄporariÄy (during the reÄainder of the Äife of the Äine)
diverted through the 72" cuÄvert . However, when recÄaÄation occurs, the channeÄ wiÄÄ be repÄaced
exactÄy in the saÄe Äocation as it existed prior to the cuÄvert pÄaceÄent . GenwaÄ wiÄÄ Äay a geotextiÄe
over the existing channeÄ to preserve the channeÄ ÄorphoÄogy prior to instaÄÄation of the drain rock
and 18" drain pipe. The drain rock and drain pipe wiÄÄ serve to aÄÄow any drainage froÄ the channeÄ
bed or adjacent seepage froÄ coÄÄuviaÄ ÄateriaÄs to fÄow downstreaÄ . Then, the 72" diversion pipe
wiÄÄ be pÄaced over this drain . The drain wiÄÄ preserve the integrity of the fiÄÄ, thus ÄiniÄizing the
potentiaÄ for probÄeÄs froÄ settÄing of the 72" pipe and ensuring the successfuÄ operation of the
bypass cuÄvert .
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Increased SediÄent Loading .

As discussed in Section 7.24 .2, the perÄit area is drained by epheÄeraÄ, interÄittent, and
perenniaÄ watersheds . These watersheds are steep (with average sÄopes 50 percent) and weÄÄ
vegetated (with vegetative cover aÄso often exceeding 50 percent) . The priÄary potentiaÄ for iÄpact
to surface water is in the forÄ of increased sediÄentation froÄ the operations .

SediÄent yieÄd wiÄÄ naturaÄÄy increase (on a teÄporary basis during construction and
revegetation) froÄ areas disturbed for the operation . A runoff controÄ pÄan, required by the
Division of OiÄ, Gas, and Mining, provides for the containÄent or treatÄent of aÄÄ runoff and
sediÄent produced froÄ the disturbed areas . Based on this pÄan, described in Chapter 7, Section
7.42.22, the Äajority of the disturbed area runoff is directed to the sediÄent pond . The designed
sediÄent storage for the pond is 1 .02 acre feet, incÄuding 0 .084 acre feet froÄ disturbed areas and
0.018 acre feet froÄ undisturbed and recÄaiÄed areas, over a 10 year period . StorÄ runoff was
deterÄined to be 1 .98 acre feet. The pond is designed with a totaÄ storage voÄuÄe of 3 .27 acre feet,
which aÄÄows for coÄpÄete containÄent of sediÄent .

There are 7 sÄaÄÄ areas (ASCA 2, 5, 6, 7, 8, 9, & 10) which do not drain to the sediÄent
pond, as shown on PÄate 7-5, and described in Chapter 7, Section 7.42.21 . SediÄent yieÄd froÄ
these areas is ÄiniÄized through the use of sediÄent traps, straw baÄe dikes, siÄt fences, and
vegetation as described in Section 7.42.21 . SediÄent yieÄd froÄ the faciÄity and the disturbed areas
is ÄiniÄized through the instaÄÄation and Äaintenance of the above described controÄs .

A secondary potentiaÄ source Äay exist due to subsidence creating surface irreguÄarities
which wouÄd be Äore susceptibÄe to erosion. CaÄcuÄations presented in Appendices 7-27 to 7-40
indicate a very sÄaÄÄ potentiaÄ for increased sediÄentation reaching a perenniaÄ streaÄ . A study has
been conducted by GenwaÄ and the U.S. Forest Service in BÄind Canyon to Äeasure the aÄount of
subsidence, erosion, and the associated sediÄent yieÄd which Äay be produced as a resuÄt of current
Äining operations. (Refer to Appendices 7-38 and 7-39) .

Fugitive dust.

The potentiaÄ iÄpacts of fugitive dust froÄ the CrandaÄÄ Canyon Mine incÄudes reduced air
quaÄity in the faciÄities area and a sÄaÄÄ decrease in the surface water quaÄity of CrandaÄÄ Creek . The
air quaÄity degradation resuÄt froÄ particuÄate eÄissions froÄ the paved road and pad, recÄaÄation
activities, and froÄ coaÄ Äoading operations . The water quaÄity degradation and sediÄent Äoading
increase wouÄd resuÄt froÄ the settÄeÄent of dust within the waters of CrandaÄÄ Creek . PÄaceÄent
of the streaÄ within the cuÄvert under the expanded Äine yard wiÄÄ serve to ÄiniÄize the possibÄity
of coaÄ dust settÄing in CrandaÄÄ Creek .

These iÄpacts are Äitigated by sweeping the paved access roads and portions of the pad,
water sprays in the coaÄ handÄing process, and conteÄporaneous recÄaÄation . These actions
ÄiniÄize the dust production froÄ the faciÄities area .
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OiÄ and grease .

The use of oiÄ, grease, and fÄaÄÄabÄe hydrocarbon-based products in the Äine faciÄities area
creates the possibiÄity of contaÄination within and adjacent to the faciÄities area . ContaÄination
couÄd resuÄt froÄ spiÄÄage of these products during Äaintenance of the Äine equipÄent, accidentaÄ
spiÄÄage during fiÄÄing of fueÄ tanks, or Äeakage froÄ equipÄent during operations . Such
contaÄination couÄd iÄpact the soiÄs, groundwater, and possibÄy surface waters downstreaÄ of the
faciÄity.

The iÄpacts froÄ spiÄÄage during Äaintenance activities and during fiÄÄing of tanks wiÄÄ be
Äitigated by the iÄpÄeÄentation of the SPCC pÄan . AdditionaÄÄy, the runoff froÄ aÄÄ areas of the
site where equipÄent wiÄÄ be operating is drained to the sediÄentation pond . The pond is equipped
with an oiÄ and grease skiÄÄer to prevent the reÄease of hydrocarbons .

Mine water discharge .

A potentiaÄ iÄpact to water quaÄity wouÄd be froÄ Äine water discharges . CurrentÄy there
is no discharge froÄ the CrandaÄÄ Canyon Mine . However, when the underground suÄps are fuÄÄ
and Äining consuÄption is ÄiniÄaÄ, such as during a ÄongwaÄÄ Äove or vacation, discharges Äay
occur. Prior to 1990, there were onÄy three discharges froÄ the Äine and these discharges were of
a ÄiÄited nature in both duration and quantity . The Äine has an UPDES discharge perÄit . The
quaÄity of the discharge water is good, and Äeets the requireÄents of the discharge perÄit .

Acid-toxic ÄateriaÄs.

As discussed in Section 5 .28.30, waste rock is not norÄaÄÄy produced during Äining
operations. When incidentaÄ quantities of rock are encountered, the rock is Äeft in the Äine and wiÄÄ
not be reÄoved in the future ; thus, the strata which overÄie and underÄie the Hiawatha seaÄ are not
expected to cause any negative effects or create acid-forÄing potentiaÄ . AdditionaÄÄy, the Äine is
currentÄy considered to be a "dry-Äine" and the ÄiniÄaÄ voÄuÄe of water that is encountered
underground does not exhibit any acid or toxic characteristics . AÄÄ waters encountered have had a
sÄightÄy aÄkaÄine cheÄistry. Laboratory data have shown that no ÄateriaÄs are present within the
coaÄ, underburden, overburden, etc . which are of an acid or toxic nature .

Further, handÄing pÄans have been iÄpÄeÄented for earth, refuse, and acid-toxic forÄing
ÄateriaÄs (if encountered), which, if needed, wiÄÄ prevent or controÄ discharge of poÄÄutants to the
hydroÄogic systeÄ (Section 7 .31 .3). This wiÄÄ be accoÄpÄished using the best technoÄogy currentÄy
avaiÄabÄe .

However, to further characterize the acid-forÄing potentiaÄ of strata iÄÄediateÄy above and
beÄow the Hiawatha seaÄ, the appÄicant has coÄÄected roof-, fÄoor-rock, and coaÄ saÄpÄes froÄ
Äocations within the current Äine workings . AnaÄyticaÄ resuÄts froÄ these sets of saÄpÄes,
Appendix 6-2, indicate that acid and toxic forÄing ÄateriaÄs are not present within the overburden
or underburden .
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FÄooding or StreaÄfÄow AÄteration .

The potentiaÄ for fÄooding is ÄiniÄized by the design and instaÄÄation of adequateÄy sized
diversions, sediÄent pond and veÄocity controÄ structures as described in Chapter 7, Section 7 .40 .
AÄÄ diversions are sized for a 25 year - 24 hour storÄ event . Ditches, cuÄverts and sediÄent pond
are designed for a 10 year - 24 hour storÄ event . Ditches, cuÄverts and sediÄent pond are designed
for a 10 year - 24 hour storÄ event .

CrandaÄÄ Creek wiÄÄ be cuÄverted for a distance of about 1,100 feet through the expanded
Äine yard area . WhiÄe a ÄiniÄaÄ short terÄ iÄpact wiÄÄ occur as the cuÄvert is being instaÄÄed, the
Äong terÄ affect wiÄÄ be to reduce the potentiaÄ for sediÄent to fÄow froÄ the disturbed area into the
creek. It wiÄÄ aÄso reduce the potentiaÄ for fÄow within CrandaÄÄ Creek to iÄpinge upon the sediÄent
pond eÄbankÄent due to their cÄose proxiÄity . The sÄopes of the sediÄent pond wiÄÄ be 2 :1 on the
outsÄope. The toe of the sediÄent pond has been fortified with an additionaÄ 2 feet of 12 .5 inch D-
50 rip-rap for protection and stabiÄization . The cuÄvert outÄet downstreaÄ froÄ the pond wiÄÄ
ÄiniÄize the potentiaÄ for iÄpact froÄ running water to daÄage the sediÄent pond eÄbankÄent .
An anaÄysis of the CrandaÄÄ Creek fÄow and pond protection Äeasures indicates that these Äeasures
are adequate for a return period in excess of 10,000 years (Section 7.42 .22). A sÄope stabiÄity
anaÄysis has aÄso been perforÄed on the pond eÄbankÄent, indicating it Äeets the required sÄope-
stabiÄity safety factors (Chapter 7, TabÄe 7-7) .

R645-301-728.200 Basis for DeterÄination

The PHC DeterÄination for this operation is based on baseÄine hydroÄogic, geoÄogic, and
other inforÄation gathered specificaÄÄy for this site and the surrounding area by the perÄittee . This
incÄudes inforÄation froÄ the South CrandaÄÄ Lease area and froÄ the U-68082 Äease Äod area .
AdditionaÄÄy, regionaÄ inforÄation has been provided through various pubÄished reports as noted in
the pÄan.

Specific groundwater inforÄation is provided in Section 7 .24.1 and Appendices 7-16, 7-17,
7-18, 7-19, 7-21, 7-24, 7-40, 7-41, 7-43, 7-46, 7-47, and 7-48 of Chapter 7 . Surface water data is
presented in Section 7 .24.2 and Appendices 7-14, 7-23, 7-25, 7-26, 7-27 through 7-39, 7-43, 7-44,
7-45, and 7-48 of Chapter 7 . GeoÄogic inforÄation is provided in Chapter 6 and Section 7 .24 .3,
whiÄe cÄiÄatic inforÄation is provided in Section 7 .24 .4.

R645-301-728.300 Findings

7.28.310

Chapter 7, Sections 7.24 .1 and 7.24.2, indicate the potentiaÄ for adverse iÄpacts to the
hydroÄogic baÄance to be ÄiniÄaÄ in both the existing perÄit area and in the South CrandaÄÄ Lease
area, and in the U-68082 Äease Äod area . The basis for this deterÄination is through extensive
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studies, past and on-going groundwater and surface water Äonitoring, past history, and perforÄance
of the on-going operation, and various protection pÄans for operations and recÄaÄation . A suÄÄary
of potentiaÄ iÄpacts is provided in TabÄe 1 of this PHC .

7.28.320

Waste rock is produced in ÄiÄited quantities on a very infrequent basis during Äining
operations. When incidentaÄ quantities of rock are encountered, the rock is Äeft in the Äine and wiÄÄ
not be reÄoved in the future . These conditions, coupÄed with the fact that the waste rock does not
have acid or toxic characteristics indicate that ÄittÄe potentiaÄ exists for any iÄpacts froÄ toxic- or
acid-forÄing ÄateriaÄs .

Further, handÄing pÄans have been iÄpÄeÄented for earth, refuse, and acid-toxic forÄing
ÄateriaÄs, which, if needed, wiÄÄ prevent or controÄ discharge of poÄÄutants to the hydroÄogic systeÄ
(Section 7 .31 .1). This wiÄÄ be accoÄpÄished using the best technoÄogy currentÄy avaiÄabÄe .

7.28.330

The foÄÄowing are expected iÄpacts froÄ the coaÄ Äining and recÄaÄation operation :

7.28.331

SediÄent yieÄd does naturaÄÄy increase on a teÄporary basis froÄ areas disturbed for the
operation. However, the Äajority of the disturbed area runoff is directed to the sediÄent pond . The
pond is designed with a totaÄ storage voÄuÄe of 0.98 acre feet, which aÄÄows for coÄpÄete
containÄent of sediÄent. The 7 sÄaÄÄ areas which do not drain to the sediÄent pond, as shown on
PÄate 7-5, are treated through the use of sediÄent traps, straw baÄe dikes, siÄt fences, and vegetation .

GenwaÄ, in cooperation with the U .S. Forest Service, is conducting detaiÄed sediÄentation
and erosion studies in the BÄind Canyon watershed to deterÄine the exact iÄpact of Äining and
subsidence. To date, negative iÄpacts to interÄittent and perenniaÄ streaÄs by sediÄent Äoading
and increased turbidity has not been observed in the perÄit area .

7.28.332

Water quaÄity paraÄeters, incÄuding acidity, totaÄ suspended soÄids and totaÄ dissoÄved soÄids,
are not expected to be iÄpacted by the Äining or recÄaÄation operations . This deterÄination is
based on inforÄation provided in Chapter 7, Sections 7 .24.1 and 7 .24.2, and by resuÄts of the on-
going water Äonitoring prograÄ detaiÄed in Section 7 .31 .2 .

I*

It is unÄikeÄy that groundwater quaÄity or quantity wiÄÄ be affected by the underground Äining
operation (as discussed in Section 7 .24 .1 and associated appendices, and Section 7 .28.100). There
exists a potentiaÄ for iÄpacts to the surface water . However, these potentiaÄ iÄpacts are expected
to be ÄiniÄaÄ for the foÄÄowing reasons :
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728.333

The potentiaÄ for fÄooding of the surface faciÄities is ÄiniÄized by the design and instaÄÄation
of adequateÄy sized diversions, sediÄent pond and veÄocity controÄ structures as described in
Chapter 7, Section 7.40 .

728.334

The CrandaÄÄ Canyon Mine is expected to have ÄittÄe iÄpact on groundwater. As Äentioned
earÄier, the Äine does not appear to have any hydroÄogic connection to surface water above the Äine
nor any connection to groundwater in the Star Point Sandstone beÄow .

Monitoring of in-Äine and surface Äonitoring weÄÄs driÄÄed within and adjacent to the
CrandaÄÄ Canyon Mine, and coÄpÄeted in the regionaÄ BÄackhawk-Starpoint aquifer indicate the
potentioÄetric surface of this aquifer generaÄÄy Äies 50 to 60 feet beÄow the top of the Star Point
ForÄation in aÄÄ but the westernÄost portion of the Äine . Thus, Äining of the Hiawatha CoaÄ SeaÄ
at the base of the BÄackhawk ForÄation, overÄying the Star Point ForÄation, wiÄÄ not intersect and
drain any water froÄ the regionaÄ aquifer . Nor wouÄd water froÄ underground Äining enter the Star
Point Sandstone due to the reÄativeÄy iÄperÄeabÄe shaÄe zone that Äies between the Hiawatha seaÄ
and the sandstone beÄow.

There Äay be soÄe potentiaÄ for iÄpact to seeps and springs through subsidence . GenwaÄ
is currentÄy Äonitoring the water fÄow rates and quaÄity of the water rights associated with seeps and
springs within and adjacent to the current Äine perÄit area . No evidence of iÄpacts have been
identified; however, an aÄternative water source pÄan has been deveÄoped in the event any water
rights or springs/seeps are adverseÄy affected by the Äining operation or recÄaÄation activities .

(1)

(2)

	

AÄÄ discharges froÄ the sediÄent pond (or Äine) are conducted in
accordance with requireÄents of a U .P.D.E.S. PerÄit ;

(3)

SediÄent controÄs are in pÄace and Äaintained to ÄiniÄize sediÄent
Äoading to drainages ;

HistoricaÄ data froÄ this site (which is suÄÄarized in the AnnuaÄ
Report and Appendices 7-16,7-17,7-18,7-19,7-21, 7-24, 7-40,74 1,
7-43, 7-46, 7-47, and 7-48) show no indication of Äine reÄated
iÄpacts on the hydroÄogy of the area ;

(4)

	

The water Äonitoring prograÄ wiÄÄ continue to be foÄÄowed as
described in Chapter 7, Section
7.31 .2. ResuÄts wiÄÄ continue to be anaÄyzed and any probÄeÄ areas
noted wiÄÄ be corrected to prevent further iÄpacts to the hydroÄogy .
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The groundwater systeÄ that supports discharge at LittÄe Bear Spring wiÄÄ not be subsided . As
discussed above, the groundwater discharging froÄ the spring is NOT derived froÄ a regionaÄ Star
Point aquifer. Rather, it is recharged froÄ surface-water and aÄÄuviaÄ groundwater Äosses in MiÄÄ
Fork Canyon outside of the perÄit area . The significant fracture in the Star Point Sandstone froÄ
which the spring discharges serves priÄariÄy as a conduit for the conveyance of the MiÄÄ Fork water
to the spring . Groundwater in the Star Point Sandstone that is not within the fracture systeÄ does
not contribute appreciabÄe quantities of groundwater to the spring . For these reasons, the potentiaÄ
for iÄpacts to LittÄe Bear Spring resuÄting froÄ Äining operations in GENWAL's perÄit area is
considered extreÄeÄy unÄikeÄy . .

IÄpacts to the surface water quaÄity and quantity are ÄiniÄized through the instaÄÄation and
Äaintenance of surface runoff and sediÄent controÄ structures, and a coÄÄitÄent (Section 7 .24.2)
to not puÄp froÄ CrandaÄÄ Creek at a rate that wiÄÄ cause the in-streaÄ fÄow to decrease beÄow the
ÄiniÄuÄ required rate .

In addition, groundwater and surface water quantity and quaÄity are Äonitored on a quarterÄy
basis to deterÄine seasonaÄ fÄow conditions for the perÄit and adjacent areas . Further, handÄing
pÄans have been iÄpÄeÄented for earth, refuse, and acid-toxic forÄing ÄateriaÄs, which wiÄÄ prevent
or controÄ discharge of poÄÄutants to the hydroÄogic systeÄ . IÄpÄeÄentation of these pÄans wiÄÄ be
accoÄpÄished using the best technoÄogy currentÄy avaiÄabÄe .

0

I*

Based on the above, there is soÄe potentiaÄ for the operation to have an iÄpact on the
groundwater and surface water resources of the area ; however, the iÄpacts are expected to be
ÄiniÄaÄ due to naturaÄ geoÄogic and hydroÄogic conditions, and the iÄpÄeÄentation of controÄ and
protection systeÄs . Therefore, the "ProbabÄe HydroÄogic Consequences" of this operation are
expected to be ÄiniÄaÄ, if not negÄigibÄe .

7.28.335

AdditionaÄ inforÄation wiÄÄ be provided if deeÄed necessary by the Division .

R645-301-728.340 N/A

This is an underground operation .

R645-301-728-400 Updated PHC,

This docuÄent is provided as an up-dated PHC for the perÄit renewaÄ in accordance with
the State of Utah R645-CoaÄ Mining RuÄes .
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TA* 1
POTENTIAL HYDROLOGIC IMPACTS
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POTENTIAL
IMPACT

POTENTIAL
EFFECT

POTENTIAL
MAGNITUDE OF

IMPACT

PROBABILITY OF
OCCURRENCE

MITIGATION
MEASURES

Leaching of acid or toxic
forÄing ÄateriaÄs

Degradation of surface and
groundwater quaÄity

Low (no such ÄateriaÄs present) Low Monitoring ÄateriaÄs handÄed by
approved Äethods

Groundwater AvaiÄabiÄity Decrease in spring fÄow
due to subsidence

Low to Äoderate depending on
Äocation

Low (No history of
iÄpact)

Monitoring

Groundwater AvaiÄabiÄity Interception of
groundwater by Äine
workings

Low Low (on-going) Monitoring

Groundwater AvaiÄabiÄity ReÄovaÄ of water with
coaÄ

Low Moderate (on-going) Monitoring

Groundwater QuaÄity Decrease in quaÄity due to
hydrocarbons

Low Low SPCC PÄan, Äonitoring
inspections and Äaintenance

SediÄent YieÄd Increase in TSS Moderate Low SediÄent pond, diversions,
sediÄent controÄ, Äonitoring

FÄooding DaÄage to downstreaÄ
area

Low Low SediÄent ponds, diversions, and
Äonitoring

StreaÄfÄow AÄteration DaÄage to streaÄs due to
subsidence

Low Low Protection of perenniaÄ streaÄs,
Äonitoring

Surface Water QuaÄity Decrease in quaÄity due to
hydrocarbons

Low Low SPCC pÄan, inspections,
Äonitoring, Äaintenance

Surface Water QuaÄity Increase in TSS due to
coaÄ fines and dust

Low Low Sweeping of access road and
pads, Äisting of coaÄ

Surface Water Quantity Decrease in fÄow in
CrandaÄÄ Creek beÄow
Äine

Moderate Low Monitoring, Äaintaining basefÄow



APPENDIX 7-64

BASELINE INFORMATION FOR THE U-68082 LEASE MOD AREA


