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Dr. Dianne R. Nielson
Division Director
Utah Division of Oil, Gas and Mining
3 Triad Center, Suite 350
Salt I-ake City, UT 8418G1203

Re: Permit Renewal, PacifiCorp Electric Operations
Des-Bee-Dove Mine, AC-T/OI5/01.7, Folder #3,Emery County, Utah

Dear Dr. Nielson:

Transmitted herewith is a signed copy of the permit renewal for the Des-Bee-Dove
Mine. The copy was signed by Mt. Brett Harvey as Authorized Representative of the
Permittee on Monday, June 10, 1991.

Enclosure

cc: Bart Hyita
Val Payne w/enclosure
Scott Child
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ADM I N ISTRATIVE OVERVI EW

PacifiGorp Electric Operations
Des-Bee-Dove Mine

Permit Renewal
ACT/01 51017

Emery County, Utah
May 31 , 1991

Background

The Des-Bee-Dove Mine Complex is one of three separate mining operations
owned by PacifiCorp Electric Operations located on East Mountain about 7 miles
north of Orangeville, Utah. The three operations, the Des-Bee-Dove,
CottonwoodArVilberg, and Deer Creek, contain three minable coal seams: Hiawatha,
Cottonwood, and Blind Canyon. Two of the seams are located within the Des-Bee-
Dove permit area and are accessed through three mine portals. The Hiawatha (lower)
seam is mined through the Deseret portal. The Blind Canyon (upper) seam is mined
through the Beehive and Little Dove Mines.

The anticipated life-of-mine production from the Des-Bee-Dove Mine Complex is
approximately 8.3 million tons by room-and-pillar continuous mining techniques.
Estimated annual production was planned to average 725,000 tons.

The Des-Bee-Dove Mine Complex closed December 1983, due to a fire in the
Beehive Mine and for economic reasons. The mlne complex was reopened on
January 14, 1985, to provide coal to the Hunter Power Plant to partially replace
production lost due to the closure of the Wilberg Mine as a result of a fire which
started in the mine on December 19, 1984. The Des-Bee-Dove Mine temporarily
ceased operations on February 6, 1987. No mining activity has occurred since that
date. A memo to the Coal Regulatory Staff dated October 1 1, 1988 from Lowell P.
Braxton, entitled "Guidelines for Duration of temporary Cessation of Operations",
outlines that temporary cessation may extend to 15 years.

The Des-Bee-DoveArVilberg Junction Road was constructed in 1983, in
response to public concern for safe$ in the previous route that went through the
residential streets of Orangeville, Utah. Utah Power and Light Company represented
the road as a public road and failed to obtain a permit from the regulatory authority to
construct the Haul Road. UDOGM issued a notice of violation to Utah Power and
Light Company on July 18, 1984, that required the Haul Road be included in the PAP
for a permanent program permit. On July 31, 1984, UDOGM issued a cessation order
preventing the Utah Power and Light Company from using the road. The cessation
order was terminated October 1, 1984. The Utah Board of Oil, Gas and Mining
reopened the Haul Road under an emergency order pursuant to the approved Utah
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State Program, to allow Utah Power and Ught Company to resume production and
delivery of coal to the Hunter Power Plant without routing trucks through the town of
Orangeville.

The entire permit area, including the Junction Road, was permitted by OSM in
April, 1985. The State issued a permanent program permit September 20, 1985.

The permittee published notice for the five-year permit renewal for four
consecutive weeks beginning December 4, 1990. No comments were received.

The permit was transferred from Utah Power & Light Company to PacifiCorp
Electric Company on March 15, 1991.

Recommendation for Approval

Approval for the five-year permit renewal is recommended, based in a review of
the Permit Application Package, updated through May 29, 1991, with nine conditions.
The permit renewal term will not exceed the original permit term of five years and will
expire on September 20, 1995.

jbe
DBDADMIO
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October 1 1, 1988

January 10, 1990

Aprif 27, 1990

June 25,1990

June 29,1990
July and Aug, 1990
(no specific dates noted)

August 14, 1990

August 28, 1990

September 6, 1990

September 7, 1990

September 20, 1990

September 27, 1990

November 16, 1990

PERMITTING CHRONOLOGY
Des-Bee-Dove Mine

ACT/01 5lAfi

Guidelines for Duration of Temporary Cessation of
Operations outlines four conditions for temporary
cessation. (Memo to Coal Regulatory Program Personnel
from Lowell P. Braxton).

Letter to Dave Smaldone from Pamela Grubaugh-Littig
advising him of upcoming five-year renewal.

UP&L submits five-year renewal materials for Des-Bee-
Dove Mine.

Initial Compteteness Review issued by Division of Oil, Gas
and Mining.

Weekly and bi-weekly telephone conversations with Val
Payne regarding timeliness and need for submittal to
determine complete.

Letter from Lowell P. Braxton to Dee Jense regarding
concern about timeliness of submittals.

Lowell P. Braxton, Pamela Grubaugh-Littig, and Dee Jense
meet to discuss timeliness concerns.

A schedule is presented to the Division by UP&L as to
when the Des-Bee-Dove Mine Five-Year Renewal materials
will be submitted. Also, submittals for Deer Creek Five-
Year Renewal Application and response to Rilda Canyon
Lease Tract deficiencies.

Partial submittal for Des-Bee-Dove Mine Five-Year
Renewal.

Cessation Order (#G90-20-2-1) is issued to Des-Bee-Dove
Mine due to lack of completeness of permit renewal.
Abatement date is January 18, 1991.

Submittal of responses to Initial Completeness Review by
operator in rewritten format.

Division issues Determination of Completeness.



November 20, 1990

December 4, 1990

December 14, 1990

January 9, 1991

February 7, 1991

March 5, 1991

March 15, 1991

March 25, 1991

April 29, 1991

May 29, 1991

May 31 , 1991

jbe
A:\CHRON.DBD
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Cessation Order #C90-20-2-1 (part 1 of 2) is terminated
due to permit renewal being determined complete.

Pacifi0orp Electric Operations publishes four consecutive
weeks, ending December 25, 1990.

Division issues Technical Deficiencies.

Cessation Order #C90-20-2-1 (part 2 of 2) is modified to
have permit renewed by March 15, 1991, by letter of
request of operator.

Operator responds to Technical Deficiencies.

Cessation Order #C90-20-2-1 (part 2 of 2) is modified to
have permit renewed by March 29, 1991 , by letter of
request by operator.

Permit transferred from UP&L to PacifiCorp Electric
Operations.

Cessation Order #G90-20-2-1 (part 2 of 2) is modified to
have permit renewed by April 29, 1991 by Division
request, due to increased oversight inspections.

Cessation Order #C90-20-2-1 (part 2 of 2) is modified to
have permit renewed by May 31, 1991 by Division request
due to increased oversight inspections.

Operator submits additional information.

Permit renewed with nine conditions. CO #C9O-20-2-1
(part 2 of 2) is terminated.



UfNE PIJAN fNFORIIATION

Mine Name Des-Bee-Dove Mine State  ID:  ACT/01-5/017

County: EmeryOperator Pacif iCorp Electric Operations

Controlled By PacifiCorp Electric Operations

Contact Person(s) Blake Webster, Permittincr Adrninistrator

Te lephone :  (801 )  220 -4584 Fax (8011 220-4578

New/Exist ing Exist incr Mining Method Room and Pil lar

F e d e r a l  L e a s e  N o s .  U - 0 2 6 6 4 ;  S L - 0 5 0 1 3 3 ;  S L - 0 6 6 L L 6
State Mineral Lease No.
Legal Descriptions

Surface Resources
( acres)

Federal
State
Private
Other

TOTAL

Coal Ownership (Acres)

Federal
State
Private
Other

TOTAL

CoaI Resource Data

Federal
State
Private
Other

TOTAL

May  31 ,  1991

Existing
Permit Area

Proposed
Permit Area

Tota l  L i fe
of Mine Area

L877
5 0

920

2847

152  0

104  0

2560

Tota1 in Place
Reserves

10 .5  mmt
o.2
5 . 5

Total Recoverable
Reserves

5 . 1
0 .  l -
3 . 1

L7  . 2 8 .3
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Mine Plan Information
Des-Bee-Dove
PacifiCorp Electric Operations
May 3L ,  1 ,991

Recoverable
Reserve Data

Seam
Seam
Seam
Seam
Seam

Name

Blind Canyon
Hiawatha

Thickness

5- l_6 |

Depth

1 ,  000 -1 ,600
5 - 1 6  | l - ,  L 0 0 - 1 , 7 0 0

Mine Life Temporary Cessatiort Since February 6. 1987
Average Annual Production Percent Recovery--4 5-50?-
Date Projected Annua1 Rate Reached
Date Production Begins L9'17 Date Production Ends NIA
Reserves Recoverable by: (1) Surface Mining

(2') Underground Mining
Reserves Lost
Coal Market

Through Management Decision
N /A

A: \MINEPLAN. DBD
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Norman H. Bangerter

Gorrernor

Dee C. Hansen
Executive Director

Dianne R. Nielson, Ph.D.
Division Director

State of lltah
DEPARTMENT OF NATURAL RESOURCES
DMSION OF OIL, GAS AND MINING

355 West North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1209
801 -538-5340

June 3, 1991

Mr. Blake Webster
Pacifi0orp Electric Operations
P.O. Box 26128
salt Lake city, utah 84126-0128

Re: Permit Renewal. PacifiOorp Electric Operations. Des-Bee-Dove Mine.
ACT 151017. Folder #3. Emery County. Utah

Enclosed please find two copies of the permit renewal for the Des-Bee-Dove
Mine. Please sign both copies and return one to the Division.

Dianne R. Nielson
Director

jbe
Enclosures
cc: L. Braxton

P. Grubaugh-Littig
AT015017.001

Flegards,

an equal opportunity employer



1.

2.

3.

FINDINGS
FIVE-YEAR RENEWAL

Pacificorp Electric Operations
Des-Bee-Dove Mine

ACT/01 51017

Emery County, Utah
May 31,  1991

The terms and conditions of the existing permit are being satisfactorily met.
(n614-303-233.1 10)

The present coal mining and reclamation operations are in compliance with the
environmental protection standards of the State Program. (R614-303-233.120)

The requested renewal does not substantially jeopardize the operator's
continuing ability to comply with the State Program on existing permit areas.
(n61 4-303-233.1 30)

The permittee has provided evidence of having liability insurance.
(R61 4-303-233.140)

The permittee has provided evidence that a performance bond is in effect for
the operation and will continue in full force and effect for the proposed period
of renewal. (R61 4-303-233.1 50)

4.

5.

A:\FIVEYR.TA



FEDERAL
PERMIT

ACT/01 51017

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING
355 West North Temple

3 Triad Center, Suite 350
Salt Lake Gity, Utah 84180-1203

(801) 538-5340

May 31, 1991

This permit, ACT/015/017, is being renewed for the state of Utah by the Utah
Division of Oil, Gas and Mining (Division) to:

PacifiCorp Electric Operations
324 South State Street

P.O. Box 26128
Salt Lake City, Utah 84126-0'128

for the Des-Bee-Dove Mine. A Surety Bond is filed with the Division in the amount of
$1,837,712, payable to the State of Utah, Division of Oil, Gas and Mining and the
Office of Surface Mining Reclamation and Enforcement (OSM). The Division must
receive a copy of this permit signed and dated by the permittee.

Sec. 1 STATUTES AND REGULATIONS - This permit is issued pursuant to the
Utah Coat Mining and Rectamation Act of 1979, Utah Code Annotated (UCA)
40-10-1 et seq, hereafter referred to as the Act.

Sec. 2 PERMIT AREA - The permittee is authorized to conduct underground coal
mining activities on the following described lands within the permit area at
the Des-Bee-Dove Mine, situated in the state of Utah, Emery County and
located:

Township 17 South, Range 7 East. SLM
Section 1 1 : E1 12, E1 12 W112
Section 12: W1l2 NW1/4, NW1 14 SW1l4
Section 13: SE1/4 SW1/4
Section 1 4: W112, W1l2 E1 12, NE1/4 NE1/4, SE1 14 SE1 14
Section 23: All
Section 24: W112,W112 SE1/4
Section 25: W112 SW1/4
Section 26: N1/2, N1/2 SE1/4, NE1 14 SW1l4
Section 35: Portions of the E112 E112
Section 36: Portions of the N1/2 NW1/4

Township 18 South. Flange 7 East. SLM
Section 2: Portions of the W112 NE1 14, Portions of the NE1 14 SW114



Sec. 3

Sec. 4

Sec. 5

Sec. 6

Sec. 7

Page 2 of 5
Federal

This legal description is for the permit area of the Des-Bee-Dove Mine. The
permittee is authorized to conduct underground coal mining activities and
related surface activities on the foregoing described property subject to the
conditions of all applicable conditions, laws and regulations.

COMPLIANCE - The permittee will comply with the terms and conditions of
the permit, all applicable performance standards and requirements of the
State Program

PERMIT TERM - This permit becomes effective on May 31 , 1991, and
expires on August 29, 1995.

ASSIGNMENT OF PERMIT RIGHTS - The permit rights may not be
transferred, assigned or sotd without the prior written approval of the Division
Director. Transfer, assignment or sale of permit rights must be done in
accordance with applicable regulations, including but not limited to 30 CFR
740.1 3{e} and R61 4-303-300.

RIGHT OF ENTRY - The permittee shall allow the authorized representative
of the Division, including but not limited to inspectors, and representatives of
the Office of Surface Mining Reclamation and Enforcement (OSM), without
advance notice or a search warrant, upon presentation of appropriate
credentials, and without delay to:

(a) have the rights of entry provided for in 30 CFR 840.12, R61 4-400-220,
30 CFR 842.13 and R614-400-1 10;

(b) be accompanied by private persons for the purpose of conducting an
inspection in accordance with R614-400-100 and R614-400-200 when
the inspection is in response to an alleged violation reported to the
Division by the private person.

SCOPE OF OPERATIONS - The permittee shall conduct underground coal
mining activities only on those lands specifically designated as within the
permit area on the maps submitted in the approved plan and approved for
the term of the permit and which are subject to the performance bond.

ENVIRONMENTAL IMPACTS - The permittee shall take all possible steps to
minimize any adverse impact to the environment or public health and safety
resulting from noncompliance with any term or condition of the permit,
including, but not limited to:

Sec. I
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(a)

(b)

(c)

(a)

Any accelerated or additional monitoring necessary to determine the
nature and extent of noncompliance and the results of the
noncompliance;

immediate implementation of measures necessary to comply; and

warning, as soon as possible after learning of such noncompliance,
any person whose health and safety is in imminent danger due to the
noncompliance.

Sec. 9 CONDUCT OF OPERATIONS - The permittee shall conduct its operations:

in accordance with the terms of the permit to prevent significant,
imminent environmental harm to the health and safety of the public;
and

Sec. 1 0

Sec. 11

Sec. 12

Sec. 13

(b) utilizing methods specified as conditions of the permit by the Division
in approving alternative methods of compliance with the performance
standards of the Act, the approved Utah State Program and the
Federal Lands Program.

EXISTING STRUCTURES - As applicable, the permittee will comply with
R614-301 and R614-302 tor compliance, modification, or abandonment of
existing structures.

RECL^AMATION FEE PAYMENTS - The operator shall pay all reclamation
fees required by 30 CFR Part 870 for coal produced under the permit, for
sale, transfer or use.

AUTHORIZED AGENT - The permittee shall provide the names, addresses
and telephone numbers of persons responsible for operations under the
permit to whom notices and orders are to be delivered.

COMPLIANCE WITH OTHER LAWS - The permittee shall comply with the
provisions of the Water Pollution Control Act (33 USC 1 151 et seq,) and the
Clean Air Act (42 USC 7401 et seq), UCA 26-11-1 et seq, and UCA 26-13-1
et seq.

PERMIT RENEWAL - Upon expiration, this permit may be renewed for areas
within the boundaries of the existing permit in accordance with the Act, the
approved Utah State Program and the Federal Lands Program.

Sec. 14
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Sec. 15 CULTURAL RESOURCES - lf during the course of mining operations,
previously unidentified cultural resources are discovered, the permittee shall
ensure that the site(s) is not disturbed and shall notify the Division. The
Division, after coordination with OSM, shall inform the permittee of necessary
actions required. The permittee shall implement the mitigation measures
required by Division within the time frame specified by Division.

Sec. 16 APPEALS - The permittee shall have the right to appeal as provided for
under R614-300-200.

Sec. 17 SPECIAL CONDITIONS - There are special conditions associated with this
permitting action, as described in Attachment A.

The above conditions (Secs. 1-1 7) are also imposed upon the permittee's agents
and employees. The failure or refusal of any of these persons to comply with these
conditions shall be deemed a failure of the permittee to comply with the terms of this
permit and the lease. The permittee shall require his agents, contractors and
subcontractors involved in activities concerning this permit to include these conditions
in the contracts between and among them. These conditions may be revised or
amended, in writing, by the mutual consent of the Division and the permittee at any
time to adjust to changed conditions or to correct an oversight. The Division may
amend these conditions at any time without the consent of the permittee in order to
make them consistent with any fed eral or state statutes and any regulations.

THE

I certify that I have read, understand and
any special conditions attached.

ibe
A:\DBDPRMT.TA

STATE OF UTAH

accept the requirementsof.this permit and

Permittee



ATTACHMENT A

coNprTtoN R61 4-301-233-(1) (HS)

Within 45 days of permit renewal, the permittee must submit analyses of the five
major fills within the mine area to include sampling procedures outlined on pages
4-100 through 44A2 and provide documentation of the depth of the soil mantle atop
the coal waste within the tipple area.

Additionally, for the haul road between stations 165+00 through 243+ 18, the
permittee must identify a borrow site and provide necessary information for the
development and reclamation of the site or conduct field site trials to demonstrate the
suitability of the Des-Bee-Dove Haul Road fill material as a plant growth medium for
final reclamation.

coNprTroN R61 4-301 -s1 4.300-0) (JK)

Within 45 days of permit renewal, the permittee must provide, for inclusion in
the Operation Plan, a commitment to do the following:

Inspection of the sediment pond quarterly, either by a professional
engineer or else by a specialist experienced in the construction of
impoundments (51 4.31 0);

Certification of the quarterly report promptly after each inspection by a
qualified, registered, professional engineer and to send a copy of the
report to the Division (514.312); and

3) Annual certification of the sediment pond by a qualified, registered,
professional engineer and inclusion of the certification in the Annual
Report.

coNprTroN R61 4-301 -542.300-[1 ) (JK)

Within 45 days of permit renewal, the permittee must revise and submit the
following text and maps for inclusion in the PAP:

1) Map 3-10 (Existing Earthen Structures) must be modified to show, by
shading, those areas which are used in estimating volumes of material
which will contribute to the backfilling of highwalls, portal faceups, and
the bathhouse/warehouse cut. This rnap must also show, by

1)

2)
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crosshatching, highwalls, portal faceups, and other areas which will
receive fill material.

Map 4-1 (Final Reclamation Map), sheet 2, must be modified to
accurately show the anticipated final surface configuration of the present
earthen fill structures.

Map 4-1 (Final Reclamation Map), sheet 5, must be modified to
correspond to Map 3-10, i.e., it must show those areas that will receive
and those that will contribute fill material with the same shading and
crosshatch scheme used on Map 3-10.

Accurate cross-sections of the bathhouse/warehouse pad must be
added to Map 4-1 (Final Reclamation Map), sheet 4. These cross
sections must demonstrate that there is sufficient material available at the
edge of the bathhouse/warehouse pad to completely backfill the pad,
when that material is combined with the material that will be contributed
by the other fill structures.

Earthwork quantities summarized on pag e 4-6 must be modified to verify
the recalculated volume estimates as a result of the map and cross
section changes.

coNprTroN H61 4-301 -728-(1 ) (TM)

Within 45 days of permit renewal, the permittee must submit a detailed plan for
inclusion in the PAP, as to how the following information from the proposed test plots
will be achieved, based on the following requirements:

728.331 Predicted sediment yield from the reclaimed haul road areai

728.gg2 Acidity, total suspended and dissolved solids and other important
water quality parameters of local impact from the impact of coal
mining and reclamation operations; and

728.335 Characterizations required by the Division for the test plots which
must include: :

2)

4)

s)
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Application methodology assessment for hydromulch (i.e.,
treatment method-soil prewetted prior to application to allow for
better absorption of stabilizers) and other treatments, impfying
different methods of application must be tried and evaluated;

Soil bed preparation (roughness of seedbed) in relation to erosion
control; and

Runoff collection on test ptots to determine water quality (i.e., TDS
and TSS).

coNprTroN R614-301 -731 -(1) (TM)

Within 45 days of permit renewal, the permittee must submit technically
adequate plans, for inclusion in the PAP, for sediment control (BTCA) on all areas not
being treated by the sediment pond during reclamation. The PAP must include all
sediment control measures and siltation measures with design criteria, cross-sections
and maps as required by rule R614-301-742.1 10, Sediment Control Measures.

coNprTroN R614-301-731.121-(1) (TM)

Within 45 days of permit renewal, the permittee must submit a detailed BTCA
plan as an appendix to the PAP which specifically addresses the following issues (this
is required in addition to the current plan, to use contour turrows and berms as shown
on Plate 4-1, sheet 3 of 5):

1) A plan for providing sediment control during construction and following
construction of all stream crossings and culvert rernoval sites where
permanent diversions will be installed;

2) A revised and upgraded plan for the contour furrows and berms as
shown on Plate 4-1 , sheet 3 of 5 to address the runoff storage capacity
of these BTCA measures in relation to the 1O-year, 24-hour storm runoff
volume. This wilt verify the treatments' effectiveness in providing
treatment for all areas not draining to the sediment pond. This must be
inctuded in a BTCA Appendix showing all areas treated with BTCA
measures other than sediment ponds; and

1)

2)

3)
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3) The assessment of the runoff water quality must be included as a design
criteria for the test plot study. The data must be interpreted and
inctuded as part of the BTCA appendix upon submittal following test plot
implementation. The plan must identify the sur{ace water quality and
quantity parameters to be monitored, sampling frequency and site
location.

coNprTroN R61 4-301-731.700-(1) [TM)

Within 45 days of permit renewal, the permittee must submit certified cross-
sections of the sediment pond and certify maps HM-1 and HM-s per the requirements
identified in R614-301-731 .730, R614-301-731 .740 and R614-301-731 .750.

coNprTtoN R61 4-301 -742.220-(1) (TM)

Within 45 days of permit renewal, the permittee must provide drawings
(Appendix Vlll) that provide consistent information regarding the sediment pond-
Three as-built drawings in Appendix Vll provide three different pond bottom elevations-
Page 3-54 of the PAP states five feet of ctearance between a full sediment load
elevation and the decant elevation. None of this information is in agreement (drawing
#01-52-1-015 was revised on February 24, 1989 and October 1 , 1984, to show as-built
plans).

tn addition to accurate as-built drawings and cross-sections being provided, the
following information must also be submitted:

1) Sediment levels and ctean-out elevations marked on all cross-sections
(cross-sections are not marked as-built and certified);

2) Decant and clean-out procedures and a sediment testing and storage
plan per Division guidelines;

3) A discussion of how sediment levels are determined to meet the 60%
clean-out elevation determination; and

4) Calculations to prove that the open channel spillway is of nonerodible
construction and capable of maintaining sustain flows. Riprap sizing
catculations for the spillway must be included in Appendix Vlll.
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coNprTroN R61 4-301 -742.300-(1 ) (TM).

Within 45 days of permit renewal, all hydrologic calculations for existing
hydrologic structures at the Des-Bee-Dove Mine site must be submitted for inclusion in
the PAP.

jbe
DEgSTIP.TA
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Norman H. Bangerter

Gotrcrnor

Dee C. Hansen
Executive Director

Dianne R. Nielson, Ph.D.
Division Director

State of lltah
DEPARTMENT OF NATURAL RESOURCES
DMSION OF OIL, GAS AND MINING

355 West North Temple
3 Triad Center, Suile 350
salr Lake cily, Urah 84r80-1203
801 -538-5340

June 14, 1991

FileTO:

FBOM:

RE:

Pamela Grubaugh-Littig, Permit Supervisor 
W

The permit transfer on March 15, 1991 ,
Company to Pacifi0orp Electric Operations, involved
check recommended approval (see attached).

jbe
Attachment
AT015017.002

from Utah Power and Light
a 510(c) clearance. The AVS

ACT/015/017. Folder #2. Emery County. Utah

an equal opportunity employer
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Norman H. Bangerter

Gonrrnor
Dee C. Hansen

Executive Direeor
Dianne R Nielson, Ph.D.

Division Dirccor

Staie cf Lltah
DEPARTMENT OF NAT{JRAL RESOIJRCES
DMSION OF OIL, GAS AND MINING

355 West North Temple
3 Triad Center. Suite 350
Salt Lake City, Utah 84180-1203
80r -538-5340
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January 25, 1991

TO:

FROM:

RE: Compliance Review for Section 510(c) Findings, PacifiCorp Electric
Operations. Des-Bee-Dove Mine, ACT/015/017. Deer Creek Mine,
ACT/015/018. CottonwoodMilberq. ACT/015/019, Folder #5. Emerv
County. Utah

As of the writing of this letter, there are no NOV's or CO's which are not
corrected or in the process of being corrected. Any NOV's or CO's that are
outstanding are in the process of administrative or judicial review. There are no
finalized Civil Penalties which are outstanding and overdue in the name of Pacificorp
Electric Operations.

' Finally, they do not have a demonstrated pattern of willful violations, nor
have they been subject to any bond forfeitures for any operation in the state of Utah.

jbe
A:\510(C)

an egual opportunity employer
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RRtllF^l:
MINING DIV IS ION
P.O. Box 310
Huntington, Utah 84528

Ju ly  31 ,  1990

[ \ { s .  Pame la  Grubaugh-L i t t i g
Permi  t  Superv i  sor
D i v i s i on  o f  O i l ,  Gas  and  M in ing
355  Wes t  No r th  Temp le
3  T r i ad  Cen te r ,  Su i t e  350
Sa l t  Lake  C i t y ,  U tah  84180 -1203

RE:  Des  Bee  Dove  Hau I  Road  Rec lamat ion  S tudy ,  U tah  Power  and

EisEIE E!s'-gZ!I
Emery County,  Ut ah

.>

i#jtffifi{'fr' igi*,{$11*;uG.,6,;;W

,rr,fcifi?,.*?d;*,

Dear  Ms .  G rubaugh -L i t t i g :

Submi t t ed  i n  r esponse  t o  you r  l e t t e r  t o  Mr .
25 ,  1990 ,  p l ease  f i nd  t he  p roposed  sehedu le
re fe reneed  p ro j  ec t .

PROJECT PHASES /TASKS

DES IGN

t i  t e ra tu re  Rev iew
I  dentel i . ; ; l  evant f  act ors and opt i  ons

Dr a i  nage
Eros ion  Con t ro l
Revege ta t i on

S i  t  e  /Area Charac t  e  r iza  t  i  on
S i t e  vs  l i t e ra tu re  i n f o

Topography
So i l s
Vege ta t i on
Dra inage  /E ros  i  on  Pa t  t  e rns
P ree ip i t a t i on

Des ign  Deve lopmen t
Consu l  t a t  i on
Eng inee r i ng
Ilydro I ogy /Hydrau I i c s
Vege ta t i on
Eros  i  on l  Sed imen t  Con t  ro  I
Mon i  t o r i ng

Sma I  done da t  ed Ju Iy
for  the above

COIPIETION DATE

e/30 /90

10 /31 /e0

t  l5  leL



De s i  gn Revi  ewlModi f  i  eat i  on/Approva I
DOq[/OSM
Consu l t an t

INIPLEMENTATION

Mate r i  a l  s  P rocu remen t  \ .
S l ope  S tab i l i za t i on )
E ros  i  on  Con t  ro  |  /
Revege t  a t  i  on  I

Seed /P Ian t s  t
So i l  Amendmen ts  )

S i t e  P repa ra t i on
Ma te r i a l s  I ns ta I  l a t  i on

MONITORING AND EVATUATION

3/15 /e1

8  |  L5  le5

Stab i l i t y
E ros  i  on
Sed imen t  P rodue t  i  on
Prec ip i t a t i on
Vege ta t i on
So i  I  s

The  p ro  j  ec t  i nvo l ves  seve ra l  uncon t ro l  l ab l e  f  ac to r s  i nc l ud ing  t he
schedu les  o f  va r i ous  pe rsonne l  (  i nc lud ing  DO@{  and  OSM)  '
l abo ra to r y  t ime ,  ava i l ab i l i t y  o f  ma te r i a l s  and  seasona l
cons ide ra t i on  f o r  imp lemen ta t i on .  f i i e re fo re ,  I  f ee l  t he  p roposed
sehedu le  i s  r ea l i s t i c  and  reasonab le .

I  f  you  have  ques t  i  ons  o r  comment  s  rega rd ing  th i  s  ma t  t e r ,  p l  ease
ca l l  me  a t  687 -9821 .

Taarn -'
Pa{ne
or  Env i  ronment  a l  Eng ineer

VP/do

ee :  D .W.  Jense
s .  ch i l d
G .  Dav i s
T.  Faucheux
M. l\ ' loon

10/15 /e1

S iufetu
Va I
Sen i
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Norman H. Bangerter

Gor.ernor

Dt'e C. Hansen
Exccutiue l)inrtor

Dianne R. Nielson, Ph.D.
l)irision l)in.r'tor
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DEPART]VIENT OF NATURAL RESOURCES
DIVISION OF OIL. GAS AND MINING

355 Wes l  Nor th  Temple

3 Triad Center. Suite 350

sar r  Lake c i ry .  U tah  84180-1203

80r  -538-5340

October 1 1, 1988

TO: Coal Regulatory Staff
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FROM: Lowell Braxton, Administrator /A-4

RE:

"Temporary Cessation of Operations'(UMC 817.131) outl ines the
requirements of the permittee lor temiorary cesdation of operaiions but does not deiine
the length oltime an.operator may miintaiir a permitted prbperty under a temporary
cessation. The regulation could be construed that the duration is indefinite.
Conversely, 'Contemporaneous Reclamation" (UMC 917.100) requires reclamation be
undertaken in a contdmporaneous fashion.

. The purpose of this memo is lo outline the guidelines for "duration' of
temporary c.essation of operations prior to final reclamation. Four aspects should be
considered in terms of "extended" iemporary cessation as lollows:

1. An approved reclamalion permit must be maintained by the operator. An
adecjdate bond must be pbsted at all times.

2. Site maintenance must be undertaken as required according to the approved
permit and performance standards.

3. Significant remaining mineable coal reserves must be documenied by lhe
permiitee (BLM concurrence for Jederal coal mines).

, lf an operator meets the three conditions previously noted, then the duration
of temporary cedsation may extend to either 15 yeais after in-itiation ol temporary
cessation, or up to the third five-year permit ren6wal, which ever occurs first. Thusly,
final reclamaticin would be required td commence atihe end of the third five-vear
permit term following notificatibn of temporary cessation or 15 years after initiation of
temporary cessalion if no aciion is taken by the permittee to aCtivate the property.

Failure to meet the three conditions noted above will result in the Division
ordering immediate f inal reclamation.

final reclamatidn bv the Division.

vb
wPoM/13-1&2

an eqlal opporun[y ernployer
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Technical Analysis
Des-Bee-Dove Mine

PacifiCorp Electric Operations
ACT/01 51A17

Permit Renewal

R614-301-100 GENERAL qONTENTS (SW)

R614-301-1 12 ldentification of Interests

Pacificorp is an Oregon corporation. The permit permittee is PacifiCorp Electric
Operations and the mine operator is Energy West Mining Company (page 1-2).
J. Blake Webster, PacifiGorp Electric Operations-Fuel Resources, is the mine's resident
agent who will accept Service of Process. The names of PacifiCorp's officers and
directors are found on pages 1-5 through 1-10. PacifiCorp currently has 10 coal
mining and/or reclamation operations permitted in the United States (pages 1-2
through 1-4). The name and address of each owner of the surface and mineral
property to be mined (page 1-39) and of each owner contiguous to the permit area
(page 1-1 1 and 1-12) are listed in the permit application. The mine has three MSHA
numbers, one assigned to each mine or portal, Deseret, Beehive and Little Dove. The
permittee has no option, bid or other interest in any contiguous acreage other than
within the permit areas of the Deer Creek Coal Mine and the Cottonwood Coal Mine.

R614-301-1 13 Violation Information

Pacifi0orp has never had a federal or state coal mining permit suspended,
revoked or forfeited a performance bond (page 1-13). A list of all violations received
by PacifiCorp is provided on pages 1-14 througn 1-28.

R614-301-1 14 Right-of-Entry Information

The documents upon which the permittee bases their legal right to enter and
conduct coal mining and reclamation operations on is found on pages 1-29, 1-35, and
1-38 through 1-41. Surface owner consent for severance from surface and coal rights
was given by the McKinnon Trust (page 1-29.1 througn 1-29.2).

R614-301-1 15 Status of Unsuitability Claims

The permittee has consulted with federal land agencies and the Division, no
lands within or adjacent to the permit area is designated or under study as unsuitable
for coal mining and reclamation operations (page 1-30). No facilities or operations will
be conducted within 300 feet of an occupied dwelling.



Page 2
ACT/01 51017

R614-301-1 16 through 150 Permit Term. lnsuranpe And Maps

The permit application is for a five-year permit term (page 1-31). The Certificate
of Liability lnsurance is carried by Associated Electric & Gas Insurance Services
Limited (pages 1-Szthrough 1-34). Public notice of permit renewal was made by
PacifiCorp for the Des-Bee-Dove Mine (page 1-43).

The permit application package is clear, concise and filed in a format which is
acceptable to the Division. A notarized signature by the Permitting Administrator
stating that all information in the permit is true and correct is found on page 7.

All maps and plans are of an appropriate scale, and all applicable maps and
plans distinguish between operations which occurred prior to August 3, 1977 and
prior to issuance of a permit by the Division on August 29, 1985.

COMPLIANCE

The permittee is in compliance with all sections of R614-301-100.

R614-301-200 SO|LS (HS)

R61 4-301-210 Introduction

Approximately 78 acres of disturbance is associated with the Des-Bee-Dove
Mine Facitity. Disturbed acreage is as follows: Mine area = 20 acres (pre-Pl95-87);
haul road :50 acres; sedimentation pond and haul road - I acres (page 3-19).
Subsoil was salvaged and stockpiled (Plate 3-7) from the sedimentation pond
disturbance (page 3-53). Topsoil and/or subsoil was not separately removed from the
mine area because initial construction occurred prior to the passage of PL 95-87
(page 3-22). The haul road was constructed without prior approval from the Division
and therefore, no topsoil was salvaged. The permittee has proposed the use of
substitute topsoil material as a plant growth medium for the reclamation of the mine
area and the haul road (page 4-58).

Soil/spoil analyses of the fills within the mine facilities area is described on
pages 4-59 and 4-60. Soil sample results of the adjacent undisturbed soils is on
pages 2-183 through 2-188; soil sample results from the haul road on pages2-177
and 2-178; and soil sample results of the adjacent undisturbed soils on pages 2'179
through 2-182.
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R614-301-220 Environmental Description

The soils of the Des-Bee-Dove Mine are primarily colluvium and rock outcrops
derived primarily from sandstone and shale. The soils tend to be very stony or
bouldery, loamy skeletal (calcareous) mixed mesic throughout the profile.

An aridic bordering on a xeric to ustic moisture regime with a mesic
temperature regime prevails. Average annual precipitation is between 8-10 inches with
the mean annual soil temperature higher than 8oC but lower than 1soC. The
topography of the area is gently sloping to steep, ranging from Oo/o to vertical but
typically between 50% to 80% slopes. The aspect ranges from north to south but is
generally southeast facing. The soil capability classification ranges from Vlls-sx to
Vllls-3 non-irrigated.

Under native vegetation erosion hazards associated with these soils, are
moderate to severe. The erosion hazard for disturbed soils is high to severe. These
soils are generally well drained and range in texture from very gravelly sandy loam to
silt loam. The pH of the surface horizon ranges from neutral (7.0) to 8.4. The
electrical conductivity (EC) is generally low (<4 mmhos/cm at 25oC), however,
outwashes and conical slopes derived from Mancos Shale may have EC greater than
or equal to 22 mmhos/cm at 25oC. The depths of reported A horizon ranges from
4-18 inches.

The Des-Bee-Dove Mine soil resource was surveyed at an unreported scale;
but, the scale appears to be an Order ll. The soils in the vicinity of the disturbance
are as follows: lithic ustorthents; xerollic calciorthids.

The major limiting factors for the soils in the vicinity of the disturbance is
extremely high growing-season temperatures, low precipitation, high exchangeable
sodium, and high salt activity. Hence, the soils are low in nutrient and moisture
availability and have poor physical conditions which deter water movement and root
penetration.

R614-301-221 Prime Farmland Investigation

An investigation was conducted by the Soil Conservation Service to determine if
prime farmland exists within the permit area. Ferris P. Allgood, State Scientist (1983)
for the U.S. Soil Conservation Service, determined that the soils in the permit area are
too steep and/or above established irrigation systems and therefore, do not meet the
requirements for prime farmland (pages 2-224 through 2-227).
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8614-301-230 Operational Plan

The disturbance associated with the mine area occurred prior to the passage of
PL 95-87 (page 3-22). The disturbance created during the haul road construction was
accomplished without prior approval from the Division. Topsoil was not separately
salvaged from these areas. The permittee has proposed utilizing substitute topsoil
from the surface (top 18-24 inches, page 4-62) of the five major fills of the mine area
and the downcast road fill/base material from the haul road (pages 4-58 & 4-62).

As of February 6, 1987, the Des-Bee-Dive Mine was temporarily closed. The
mine remains idle; however, prior to the resumption of coal mining activity, the
permittee will give six months advance public notification (Page 3-1). The permittee
does not anticipate new disturbance during the ensuing five-year permit term (page
3-22). The only activity planned for the next permit term is general maintenance and
inspections and implementations of test plots to determine the suitability of the
proposed substitute topsoil material (see R614-301-233).

R614-301 -233 Top-soil Substitutes and Slrpplements

The downcast material and fill along the haul road was sampled in 1985 (page
2-177 through 2-178't Results indicate a saline/sodic soil and material which is
unacceptable as a plant growth medium for final reclamation when compared with
adjacent undisturbed soils (i.e., potential borrow material sampled in 1990) (pages
2-179 through 2-182) and Division Guideline for the Management of Topsoil and
Overburden (Table 2).

The permittee has proposed the use of the road fill material as a plant growth
for final reclamation (page a-58). The permittee has prepared and submitted a
proposaf (letter to Pam Grubaugh-Littig, dated July 31, 1990/Des-Bee-Dove Haul Road
Reclamation Study, February 15, 1991) to conduct field site trials to determine the
reclaimability of the majorfill slope located between stations 131 +00 and 142+00
(Plate 5-5). Division review of said proposal will continue and test plots will be
implemented in the Fall of 1991.

More favorable plant growth conditions exist from stations 165+00 through
243+18. This material is primarily sandstone parent material with lower slope angles
and with adjacent undisturbed pinyon-juniper overstory and greater effective
precipitation. However, as indicated by the soil analysis and the poor interim
revegetation success along the embankments of the road, the Division finds that
additionaf field site trials or the identification of a borrow site is necessary to insure the
reclamation of this portion (including the access road to the sedimentation pond) of
the haul road.
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The outcome of the aforementioned site trials will greatly influence the
reclamation plan for the haul road. Successful techniques as proven by the site trials
wiff only be incorporated into the reclamation plan after Division approval (page 4-82).

The suitability of the five major fills within the mine area (i.e., proposed
substitute topsoil material) and the depth of the coal waste soil mantle within the tipple
pad must be determined. The original sample set found on pages 4-59 and 4-60 is
incomplete and must be compatible with the soil analysis conducted for the
undisturbed soils adjacent to the mine area (pages 2-183 through 2-188).

coNprTroN R61 4-301-233-(1) (HS)

Within 45 days of permit renewal, the permittee must submit analyses of the five
major fills within the mine area to include sampling procedures outlined on pages
4-100 through 4-1A2 and provide documentation of the depth of the soil mantle atop
the coal waste within the tipple area.

Additionally, for the haul road between stations 165+00 through 243+ 18, the
permittee must identify a borrow site and provide necessary information for the
development and reclamation of the site or conduct field site trials to demonstrate the
suitability of the Des-Bee-Dove Haul Road fill material as a plant growth medium for
final reclamation.

R614-301-234 Topsoil Storagq

The only topsoiUsubsoil stockpile on the permit area is located adjacent to the
sedimentation pond (plate 3-7, sheet 3 of 3). At the time of pond construction, it was
determined that no topsoil existed in sufficient quantities to warrant separate removal
and storage. Therefore, only subsoil has been stockpiled. Approximately 12,650 ydsg
of material has been stockpiled (Map 2-13, sheet 1 of 3). The stockpile has been
seeded and is protected by berms, diversions and sediment control structures (page
3-53).

The pond area (4.5 acres) will be covered with the stockpile material at an
average depth of 18 inches. Revegetation will proceed as outlined for the haul road
(page 4-88).

R614-301-240 Reclamation Plan

As stated before, the reclamation of the mine area and haul road will be
contingent upon the results derived from the various revegetation test plots (page
4-7). However, the basic reclamation procedure will not vary substantially from the
forthcoming narrative.
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All concrete, asphalt and all coal cfeaned from the surface of the mine area will
be used as coarse backfill and buried against the highwalls and covered with at least
four feet of nontoxic- and nonacid-forming material (pages 3-24, 3-27, 3-30, 4-1, and
4-65). Maximum final fill slopes will be equal to or less than 2h:1v (page 4-1).

All asphalt and road base from the haul road will be placed at the north end of
the project area and will be covered with four feet of soil removed from the excavation
of the drainage channel (page 4-T).

lf fill material is suitable as a plant growth medium for final reclamation of the
mine area (see R614-301-233), the upper 18-24 inches of fill will be removed and
temporarily stored (page 4-62) and protect with a mulch cover (page 4-69). After final
grading, the surface of the backfilled material will be in an uncompacted roughened
condition. lf compacted, smooth surfaces exist, the material will be ripped to eliminate
sfippage surfaces and promote root penetration (pag e 4-70). All reclaimed roads will
be scarified (page 4-90). The temporarily stored substitute topsoil will be redistributed
on the newly graded surface 6-12 inches deep (page 4-62). Following redistribution of
topsoil, samples will be taken (2 samples/acre @ 1 foot) and analyzed (page 4-101)
for fertilizer recommendation. Fertilizer will then be applied at the recommended rates
(page 4-70). The site will then be hand broadcast with seed (seed mixture page 4-76)
and raked to cover seed. Following seeding, the area will be covered with hay mulch
(2 tons/acre) and netted or covered with erosion control blanket (page 4-77). lf rills
and/or gullies on regraded surfaces develop that are greater than nine inches, the
channels will be filled, regraded or othenruise stabilized and the areas will be reseeded.

The revegetation plan for the haul road may be revised to incorporate the
results of the test plot studies; however, reclamation will follow the techniques and
methodologies outlined above, except where noted below.

The haul road Pinyon-Juniper vegetation type seed mixture and the haul
road/sediment pond salt desert shrub vegetation type seed mixture are described on
pages 4-82 and 4-83. After backfilling and grading and installation of contour furrows
(page 4-7) the material which ends up at the surface will be treated with soil enhancer
(i.e., Land Tech lrish Peat at 250 lbs/acre) (page 4-84). The area will be hydroseeded.
Fertilizer will be applied at the following rate: Ammonium Nitrate - 200 lbs/acre; Triple
Super Phosphate - 300 lbs/acre; Sulfur - 1000 lbs/acre. A wood fiber hydromulch with
tackifier will be applied at 2000 lbs/acre and 50 gaUacre respectively.

COMPLIANCE

The permittee is in compliance with all sections of R614-301 -20A, except for
condition R61 4-301 -233-(1 ) (HS).
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R614-301-300 B|OLOGY (SW)

R614-301-320 Environmental Description

The Des-Bee-Dove Mine permit area covers five vegetative communities (page
2-159). The Pinyon-Juniper is the largest covering 1 ,480 acres or 53 percent of the
area. The Pinyon-Juniper community is also the largest vegetative type which has
been disturbed, 70 percent of the disturbance or 55 acres. There are 640 acres of
sagebrush and 607 acres of mixed-Conifer communities within the permit area,
although none of these vegetation typed are located within the disturbed area. The
Saft-Desert shrub community, which only makes up three percent of the permit area
vegetation, makes up 30 percent of the disturbed area. One small Aspen community
is within the permit area, this area is only three acres in size.

The Soil Conservation Service estimated productivity of the Pinyon-Juniper and
Salt-Desert shrub communities at the Des-Bee-Dove Mine area. Potential production
of the Pinyon-Juniper community is 1,000 pounds per acre and only 200 pounds per
acre in the Salt-Desert shrub community (page 2-154). Low productivity on these
sites is not unexpected due to low rainfall amounts and the southern exposure of the
mine area.

A letter from the U. S. Fish and Wildlife Service in 1980 states, "To the best of
our knowledge, flo endangered or threatened plant species or critical habitat or
threatened or endangered wildlife species occur in the disturbed areas of the subject
mining operations" (page2-196). A letter sent to the U.S. Fish and Wildlife Service by
the Division requesting current confirmation of this statement was signed on
March 26, 1991. The permittee states that there has been winter sightings of Bald
Eagles flying above the permit area.

The lower portion of the permit area haul road is classified as high priority deer
winter range (Map 2-18). Critical elk winter range is located above the disturbed area,
within the permit area on East Mountain. The entire escarpment area along East
Mountain is designated as a raptor nesting zone (Map 2-178). This includes the mine
disturbance area. Three golden eagle nest groups are found within the permit area.

The location and boundary of the reference areas are shown on Maps 2-12 and
2-13. These maps also delineate vegetative communities within the disturbed area
boundary and within and adjacent to the permit area.

R614-901-330 Oper?tion Plan

Most of the mine area at the Des-Bee-Dove Mine was disturbed prior to
August 3, 1977. However, the permittee has stabilized all fill slopes within the mine
facilities area with planting an interim seed mixture (page 4-164). The permittee has
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committed to control erosion on disturbed areas by vegetative planting (page 4-66).
The seed mixture, seedbed preparation, fertilizer and mulch plans for interim
revegetation are found on pages 4-66 through 4-68.

Planned subsidence is expected through pillar extraction. Subsidence from
both coal seams should not exceed 20 feet (page 4-150). The permittee has
committed to replace any water, or any other resources, lost due to subsidence (page
4-156). Historically, the mine has had escarpment failure under the Castle Gate
Sandstone (page 4-157). Future mining plans provide for greater protection of the
escarpment. The golden eagle nests, 568 and 87C, are located within future
proposed mining areas. Both these nest sites overlie barrier pillars which will remain
unmined (page 4-161) as protection from subsidence.

Gritical elk winter range and other areas on East Mountain are generally
unatfected from mining disturbance (page 4-160). Subsidence monitoring is
conducted annually to detect any such disturbance. No prime fisheries are located
within the permit area, however hydrologic monitoring and sediment treatment
continues on the properties. The transmission line to the mine provides phase-to-
phase and phase-to-ground clearances to preclude electrical contact of raptors as
agreed by the U. S. Fish and Wildlife Service (page 4-161). The haul road runs
through high priority deer winter rage. Employees are shown a video produced by
the Utah Division of Wildlife Resources (UDWR) to reduce the disturbance and killing
of witdtife (page 4-162). Training is also provided on how to avoid deer-vehicle
collisions as well as posting signs on the haul road (page 4-163). Personnel will also
be instructed on the value of snake dens and reporting such locations to UDWR.

R614-301-340 Reclamation Plan

The permittee has developed a revegetation schedule which should allow
sufficient times to complete all tasks (page 4-75.1).

Three different seed mixtures are proposed for final reclamation. The seed
mixtures are the mine site - Pinyon-Juniper vegetation type (page 4-76), haul road -
Pinyon-Juniper vegetation type (page 4-82), and haul road sediment pond -
Salt-Desert shrub vegetation type (page 4-83).

The mine site seed mixture will be applied by broadcasting methods. The atea
will be raked to cover the seed and fertilizer. Areas which have been hand broadcast
seeded will be covered with 2 tons per acre mulch and netting or erosion control
blanket. Following hydroseeding, 2,000 pounds mulch with tackifier will be applied.
The permittee was asked to delineate where each mulch treatment would be applied.
The permittee felt that the requirements of the regulation had been met without this
designation (response to technical deficiency, letter dated February 7, 1991). The
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spring following planting, 200 shrub and tree species per acre will be planted (pages
4-76 through 4-79).

The appropriate haul road seed mixtures will be applied with a hydroseeder.
No plans are stated to try to incorporate the seed by raking. The request was made
to the permittee by the Division to drill seed accessible area along the haul road. The
permittee's response was that the request is not supported by the regulations (letter
dated February 7, 1991). Fertilizer and sulphur will be applied by the hydromulcher.
Hydromulch will then be applied at the rate of 2,000 pounds per acre (pages 4-82
through 4-84).

Final reclamation will restore drainage channels and revegetate the disturbed
area. Rock piles of varying sizes will be left as small mammal habitat. Some of the
revegetation seed mixture is similar to the adjacent undisturbed community. The mine
site seed mixture is primarily designed for erosion control on steep slopes, and not for
wildlife value. However, if sufficient plant diversity is established, sufficient food and
cover for wildlife should be obtained (page 4-165).

The plan for planting trees and shrubs at the mine site calls for clumping and
layering in order to optimize cover value (page 4-78). Shrubs seeded along the haul
road have proven nutritional value for wildlife species, particularly deer in this high
priority winter range area. Shrubs seeded in the Salt-Deseret shrub community along
the haul road were primarily selected for the ability to grow in Mancos Shale.
Nutritional value was also selected for in some shrubs however, test plot information
will determine if the shrubs will grow in this soil type.

R614-301-350 Performance Standards

The proposed vegetative cover is designed to be diverse, effective, permanent
and capable of stabilizing the soil surface. However, two problem areas exist in the
disturbed area:

Area 1 ln final reclamation the Pinyon-Juniper mine site disturbance area
will have topsoil applied of which some has been seeded with
Crested Wheatgrass and Smooth Brome. This potential seed
bank of Crested Wheatgrass and Smooth Brome could establish
plants on the final reclaimed area. The permit (page 4-73 through
4-75) justifies the use of these species due to deep rooting depth
(Smooth Brome) and drought resistance (Crested Wheatgrass).
These are the characteristics which tend to make these species
aggressive and out compete the native species. This could
potentially reduce diversity in this area. However, the U. S. Forest
Service insists that this seed mixture is consistent with the
management plan for the area (page 4-66).
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The Salt-Desert shrub disturbed area along the haul road is in the
Mancos Shale formation. The soil is high in clays, erosive and
high in salts. Some steep slopes also occur in this area. Some
success has occurred from interim seeding on gentle slopes.
However, to date, no success has been achieved from interim
seeding on the steeper slopes. Deep erosion gullies have formed
on the road fill slopes. Currently, a test plot was installed by the
operator (in 1989) to test a synthetic emulsion for erosion control
and the seed mixture. Additional test plots are scheduled to be
installed in the Fall of 1991 .

Total vegetative cover of the Salt-Desert shrub reference area is
26 percent. lf 26 percent cover is achieved on the reclaimed
Mancos Shale steep slopes, this still may not be sufficient
vegetative cover to control erosion. The reclaimability of this area
to predisturbance eonditions is yet to be proven. These areas
were approved by OSM in 1985.

The disturbed areas will be seeded in the Fall. Fall is the locally accepted
season of planting in this area.

Success standards for Phase ll bond release will be judged by comparing the
reclaimed areas to reference areas and pre-determined shrub density standards. Two
reference areas were selected; a Pinyon-Juniper and Salt-Desert shrub. Reference
areas are shown on Map 2-13. Baseline vegetative data for the two reference areas
are detailed in a consultants report on pages 2-145 through 2-166 and 2-168.
Vegetative cover, shrub and tree density and species lists were measured and
compiled for these sites.

The postmining land use is for wildlife and livestock grazing. Therefore,
diversity, cover productivity, and shrub stocking rates will be used to determine
revegetation success using Division accepted statistical comparisons and confidence
intervals (page 4-85). The period of extended responsibility will continue for a
minimum of ien years. Quantitative vegetation monitoring will occur in years 2, 9,5, I
and 10. Productivity measurements will be taken in years 9 and 10 (pages 4-80
through 4-82 and 4-85 through 4-87) and reference area data in year 10.

COMPLIANCE

The permittee is in compliance with all sections of R614-301-300.
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R614.301-4OO LAND USE AND AIR QUALIW (SW)

R614-301-41 1 Environmental Degcription

Mining began in 1899 in an unnamed canyon in which the Des-Bee-Dove mines
are now located. Mining has continued off and on until the present (page 3-1). Utah
Power and Light purchased the mine from the LDS church in 1972. Both the Btind
Canyon Seam (map 1-3) and Hiawatha Seam (map 1-3) were mined prior to
August 3, 1977. Additionally, the haul road was built without Division approval and a
cessation order was issued. As such, flo pre-mining productivity or land conditions
are available.

However, reference areas are representative of the premining condition of the
fand. Productivity data is given on page 2-154, and the ecological condition of these
reference areas are rated as fair. Land uses within the permit area, as described by
the land use agencies, are recreation, forestry and mining, non-rangeland, grazing,
and sand and gravel, as designated on map 2-17A. A discussion on livestock and
wildlife stocking rates is given on pages 2-220 and 2-221.

Two cultural resource surveys were conducted for the permit area. One survey
in 1980 for the general permit area (pages 2-1 through 2-131) and another for the haul
road (pages 2-134 through 2-142). No significant finds were reported by the
consultant. A letter from the Utah Division of State History (page 2-132), dated
August 8, 1990, confirms the consultants report.

R614-301-412 Reclamation Plan

The postmining land use is grazing and wildlife habitat (page 4-106). By
regrading to approximate original contour and after revegetation, the wash area
should provide equivalent vegetative cover. Other areas at the mine site will be
regraded to approximate original contour. However, terraces will be incorporated into
the landscape where once steep, eroded slopes were located (page 4-105). These
terraces will provide enhanced vegetative cover from the original area and flat areas
for the wildlife and livestock. The reclamation of the road system will leave a cattle trail
for access to the top of East Mountain. The cattle trail will allow continued use of the
area by cattlemen, sportsmen and property owners. The trail will exclude vehicle use.
The absence of water limits the potential of other uses (page 4-106).

Land surface owners are the U.S. Forest Service, Bureau of Land Management
and the State of Utah Division of Lands and Forestry. The right-of-way for the surface
use of these lands state that each site will be restored to their natural state (page
4-107). The permittee believes that the reclamation of these lands is in compliance
with the right-of-way and postmining land usage.
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COMPLIANCE

The permittee is in compliance with all sections of R614-301-400.

F614-301-500 ENGTNEERTNG (Jr$

R614-301-512 Certification (See R614-301-731.700. .730. and .740)

Most cross-sections, maps, plans and engineering designs which require
certification under this section have been certified by a qualified, registered,
professional engineer (page 6 and certification stamps on individual maps and plans).

R614-301-513 Compliance with MSHA Regulations and MSHA Approvals

There are no impoundments which meet the size or volume criteria of 30 CFR
77.216(a), flo coal processing waste dams or embankments, and no refuse piles at
this mine site.

The mine was idled in February of 1987. At that time, all openings to the
surface from underground were temporarily sealed and posted with warning signs, in
accordance with 30 CFR 75.1711 (page 3-1). All openings will be maintained in this
temporarily-sealed condition throughout the permit period. The Division will be given
30 days notice if and when the mine reopens.

R614-301-514 lnspections

There are no excess spoil disposal facilities or structures and no refuse piles
which require inspection or certification.

The permittee commits to making quarterly inspections of the sediment pond
and to include these inspections in the Annual Report (page 3-20). This commitment,
however, is incomplete.

coNptTroN R61 4-301-51 4.300-(1) (JK)

Within 45 days of permit renewal, the permittee must provide, for inclusion in
the Operation Pfan, a commitment to do the following:

1) Inspection of the sediment pond quarterly, either by a professional
engineer or else by a specialist experienced in the construction of
impoundments (51 4.31 0);
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2) ff$ili:3:'?:#,*:.:Tt?:'J,rffiiru?#:l H5i: ",x's':'ffi1;"Jl f#""
report to the Division (514.312); and

3) Annual certification of the sediment pond by a qualified, registered,
professional engineer and inclusion of the certification in the Annual
Report.

H614-301-515 Reporting and Emergency Procedures

ln the event of either a slide or an impoundment hazard, the permittee is
committed to notify the Division promptly and to comply with any remedial measures
required to protect and ensure the public health and safety (page 3-18).

In the event that temporary cessation of operations is to extend beyond 30
days, the permittee is committed to notify the Division and to comply with all of the
requirements of R61 4-301 -51 3.300 (page 3-1 8).

R614-301-516 Prevention of Slides in Surface Coal Mining and Reclamation
Activities

Not applicable.

R614-301-5?0 Operation Plan

R614-301-5?1 .1 10 Previously Mined Areas

Maps 1-3 (Mine Permit Area with Mine Development - - Beehive/Little Dove
Mine) and 1-a (Mine Permit Area with Mine Development - - Deseret Mine) show the
location and extent of known workings of active, inactive, and abandoned
underground mines within the permit and adjacent areas.

R614-301-521 .120 Existing Surface and Subsurface Facilities and Features

Maps 3-6 and 3-7 (Surface Facilities Location Map), and Map 3-10 (Existing
Earthen Structures) correctly show the locations of buildings, facilities, features, and
roads within and adjacent to the permit area.

R614-301-521 .130 Landowners and Right of Entry and Public Interest MaPs

Maps 1-1 (Coal Ownership Map) and 1-2 (Surface Ownership Map) correctly
show the boundaries and present owners of all lands within or contiguous to the
permit area as well as those lands upon which the permittee has the legal right to
enter and begin coal mining operations.
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R614-3Q1-521 .140 Mine Maps and Permit Area MaE

Maps 1-3 (Mine Permit Area with Mine Development - - Beehive/Little Dove
Mine),1-4 (Mine Permit Area with Mine Development - - Deseret Mine), 1-5 (Disturbed
Area Boundary Map),3-10 (Existing Earthen Structures'),4-1 (Final Reclamation Map),
and 4-3 (Disturbed Area Cross Sections) correctly show all areas which will be
affected by mining and reclamation operations. A planimeter check of the permit area
and disturbed area as represented by the maps shows them to be very close to the
respective values of 2847 acres and 74.5 acres calculated by the permittee.

R614-301-521 .150 Land Surfage Configuration Maps

Maps 3-6 and 3-7 (Surface Facilities Location Map), 3-8 (Surface Drainage
Map), and 3-10 (Existing Earthen Structures) adequately represent the existing land
surface configuration of the area affected by surface operations and facilities.

R614-301-521 .160 Maps and Cross Sections of the Proposed Features for the
Proposed Permit Area

Maps 1-2 (Surface Ownership Map), 1-5 (Disturbed Area Boundary Map), and
3-6 and 3-7 (Surface Facilities Location Map) show all buildings and facilities, bonded
areas, coal loading and storage areas, noncoal waste storage areas, and explosive
storage facilities.

R61 4-301-521 .170 Transportation Facilitie-s Maps

Roads and conveyors are the only transportation facilities at this mine. All are
shown on Maps 3-6 and 3-7 (Surface Locations Map) and described in detail in the
text of the mine plan (pages 3-43 through 3-46).

R614-301-521 .200 Sign and Markers SBecificationq

The permittee commits to maintaining mine and permit identification signs,
perimeter markers, buffer zone markers, topsoil markers, and explosive warning signs
in the appropriate ptaces. All signs will be made of thin sheet metal and each type will
be of a uniform design (pages 3-17 through 3-18).

R614-301-522 Coal Rqcovery

The mining operation will involve only room-and-pillar methods. Pillars will be
extracted, except in those areas where they may be needed for roof support. Only
barrier pillars and strata control coal will be left in place. Using such mining methods,
the permittee expects an overall coal recovery rate of just over 5A%. The permitteeo
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commits, moreover, to work with the Bureau of Land Management to extract the
maximum amount of economically recoverable coal (pages 3-7 through 3-9).

R614-301-523 Mining Methods

The application contains a full description of the proposed mining operation.
Room-and-pillar methods with continuous mining machinery will be employed. The
mining plan will be based on a six-entry system, with 2O-foot entries on BO-foot
centers. Three to five entries will be driven in development sections, and these entries
will be 2O-feet wide and will be driven on SO-foot X 100-foot centers. Using these
mining methods, the permittee expects to reach an annual production of
approximately 800,000 tons (pages 3-7 through 3-17).

R614-301-524 Blastinq and Explosives

Since the mine site is already futly developed, the permittee does not foresee
the need for any surface blasting. However, should the need for explosives arise, the
permittee commits to develop a blasting plan in accordance with this section
(Appendix Vl and page 3-46).

R614-301-525 Subsidence

The application contains a subsidence control plan which includes an inventory
of the area likely to be affected by subsidence, a description of methods of
subsidence control to be employed, plans for mitigation of subsidence-caused
damage, and details of a subsidence monitoring plan (pages 4-148 through 4-160).

The area likely to be affected by subsidence contains renewable resources in
the form of springs, water seeBs, grazing land, timber, and wildlife. Streams in the
area are all ephemeral or intermittent. No structures such as buildings, roads,
powerlines, oil or gas wells, pipelines, or utility structures are found in the area (page
4-148).

Room-and-pillar mining with pillar extraction is, by definition, a method of
planned and controlled subsidence. The permittee expects, therefore, that any
subsidence will occur as a gradual and uniform lowering of the land surface with little
effect on the resources of the area (page 4-149).

The permittee commits to mitigate any material damage caused by subsidence.
Such mitigation will consist of repair of subsidence cracks, repair of fences or stock
ponds, and restoration of lost or diminished water resources (pages 4-155 through
4-',t57).
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Subsidence was originally monitored using a combination of conventional
surveying and aerial photogrammetry. However, since 1 987, aerial photogrammetry
has been the sole method of gathering subsidence data. Subsidence data are
gathered from a network of control points which are established over each panel. The
data are compiled in both map and table form and are submitted to the Division in the
Annual Report. Subsidence monitoring will continue until subsidence has ceased, as
agreed upon by both the permittee and the Division (pages 4-150 through 4-155).

R614-301-526 Mine Facilities

The application contains a narrative explaining the construction, use,
maintenance, and removal of all surface facilities, All facilities are listed, along with
their respective dates of construction, on page 3-57. Individual descriptions of all
facilities are located throughout the text of Part 3. All facilities are located on Maps 3-6
and 3-7 (Surface Facilities Location Map), and photographs of all facilities are found in
Appendix lX.

The permittee commits to operating and maintaining all facilities in accordance
with R614-301 . All facility plans are on file and available for public inspection at
PacifiCorp Electric Operations office in Salt Lake City, Utah (pages 3-19 through 3-72).

R614-301-527 Transportation Facilities

There are two primary roads and no ancillary roads in the permit area. The two
primary roads are the mine access road and the Des-Bee-DoveArVilberg junction road.
The mine access road begins at the lower end of the mine property and ends in the
area of the Beehive portal. lt is approximately 6100 feet in length. The Des-Bee-
DoveArVilberg Haul Road begins near the lower end of the property, ofl Danish Bench,
winds past the sedimentation pond, and ends at its junction with the Wilberg road. lt
is approximately 2.8 miles long (pages 3-43 through 3-45).

Seven conveyors are used in the coal handling and sizing process. They are
(1) the Little Dove Conveyor, (2) the Transfer Reclaim Conveyor, (3) the Deseret
Conveyor, (4) the Main Stockpile Feed Conveyor, (5) the Auxiliary Stockpile Feed
Conveyor, (6) the Tipple Feed Conveyor, and (7) the Tipple Process Conveyor. All
conveyors are 42 inches in width except for the Tipple Feed Conveyor, which is 36
inches in width.

The Little Dove Conveyor delivers coal from the Little Dove portal to the
stacking tube transfer, from the base of which it is delivered to the Deseret transfer by
the Transfer Reclaim Conveyor. The Deseret Conveyor delivers coal to the Deseret
transfer from both the Deseret mine and the Beehive mine via an underground
transfer.
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Two conveyors leave the Deseret transfer: the Main Stockpile Feed Conveyor
and the Auxiliary Stockpile Feed Conveyor. The Mdn Stockpile Feed Conveyor
delivers coal from the Deseret Transfer to the Main Stockpile by way of the picking
table and the large concrete surge bin. The Auxiliary Stockpile Feed Conveyor
delivers coal from the Deseret transfer to the upper coal storage pile, which lies next
to the Main Stockpile and on the same earthen pad.

The Tipple Feed Conveyor takes coal from the base of the Main Stockpile to
the Tipple and the Tipple Process Conveyor. The Tipple Process Conveyor, of
course, is simply the internal tipple conveyor system (pages 3-45 through 3-46).

R614-301-528 Handling and Disposal of Coal. Overburden. Excess Spoil. and-
Coal Mine Waste

Coal is carried to the tipple from the mines by the conveyor system described
in Section 527 (Transportation Facilities) above. lt is sized and sorted in the tipple
process. lt is then loaded into trucks at the tipple and carried from there to its various
destinations, primarily the Hunter Power Plant (pages 3-26 through 3-27).

Little, if any, overburden or spoil is now produced at this mine. That which was
produced in the past was produced before 1977 and was incorporated into the
various earthen fill structures and will be used as fill in final reclamation (pages 3-22).

No coal processing waste is produced as coal is not washed at this site.

Noncoal mine waste is gathered in concrete trash bins near the mine portals
and in a pile below the tipple. As required, the noncoal waste is hauled from these
bins to a state landfill for disposal (page 3-28)

R614-301-529 Management of Mine Openings

This mine has been idle since February 6, 1987. All mine openings have been
sealed with temporary seals. All openings have, in addition, been fenced and posted
with warning signs to prevent entry by unauthorized persons or by wildlife (pages 3-1
and 3-6). This temporary closing of the portals is in accordance with 30 CFR
75.1711-3.

R614-301-530 Operatignal Design Criteria and Plans

R614-301-532 Sediment Control

The total disturbed area of the mine site, including the sedimentation pond, is
onfy 74.5 acres. Because of the steep topography and lack of space, the area
designed for runoff collection and sediment control is almost 300 acres.
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Runoff from both disturbed and undisturbed areas is collected by the drainage
system and routed to the sedimentation pond. The drainage system consists of
berms and ditches which catch the runoff from the pad areas and of underground
culverts which collect this runoff, carry it beneath the permit area, and discharge it into
the main channel of the canyon. The runoff follows the main channel then enters a
large 7?-inch diameter culvert which carries it beneath the Des-Bee-Dove/Wilberg Haul
Road, and discharges into the sedimentation pond just south of that road. The entire
runoff collection system, including the sedimentation pond, is designed to completely
handle a 10-year,24-hour storm event (pages 3-33 through 3-42 and 3-51 through
3-ss).

Sewage from the office and bathhouse is collected in a 2500-gallon septic tank
just south of the office complex. Treated effluent from the septic tank goes through a
6-inch line to a leach field near the tipple (page 3-38).

Areas, the runoff from which cannot be routed to the sedimentation pond, are
designated as Alternative Sediment Control Areas (ASCAs). These areas are listed in
Table 7, page 3-40. The sediment control for these areas consists of silt fences, straw
bafes, gravel filter dikes, berms, and catch basins. The total ASCA area for the mine
site is 1 .24 acres (pages 3-38 through 3-40).

In addition to the sediment control measures already mentioned, the permittee
commits to contemporaneous reclamation and revegetation of denuded areas (pages
3-38 through 3-42).

R614-301-533 lEpoundments

To meet State and Federal effluent limitations, a single sedimentation pond was
constructed in 1979. The pond has a capacity of 19.8 acre-feet, which is adequate to
completely contain a 1O-year, 24-hour storm event. The pond is partly incised and
partly banked. lt lies south of the mine site in the bottom of the main channel of the
canyon (pages 3-52 through 3-55 and Appendix Vlll).

The sediment pond was analyzed for static and seismic stability by the firm of
Chen Northern, Inc. in August of 1990. Chen Northern used, for the analysis, a
standard rotational failure model (Bishop's Simplified Method of Slices). The pond
embankments were found to have a minimum static factor of safety of 1.65 and a
minimum seismic (pseudo-static with acceleration of 0.19) factor of safety of 1.28.
These figures compare favorably with the respective required minimum values of 1.5
and 1.2 (Appendix lll).
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R614-301-534 Boadg

There are two primary roads and no ancitlary roads in the permit area. The two
primary roads are the mine access road and the Des-Bee-DoveArVilberg junction road.
The mine access road begins at the lower end of the mine property and ends in the
area of the Beehive portal. lt is approximately 6100 feet in length. lt is paved below
the otfice/bathhouse/warehouse pad and gravel surfaced above there. lts average
grade is about 10o/o. Plans, profiles, and cross-sections for the mine access road are
found in Map 3-9 (pages 3-43 through 3-44)

The Des-Bee-DoveArVilberg Haul Road begins near the lower end of the
property, ofl Danish Bench, winds past the sedimentation pond, and ends at its
junction with the Wilberg road. lt is approximatety 2.8 miles long and is paved over its
entire length. Plans, profiles, and cross-sections for the Des-Bee-DoveAffilberg
junclion road are found in Appendix XIV (pages 3-43 through 3-44).

The road embankments were analyzed for static stability by the firm of Chen
Northern, Inc. in August of 1990. Chen Northern used, for the analysis, a standard
rotational failure model (Bishop's Simplified Method of Slices). The embankments
were found to have a minimum static factor of safety of 1.72. This figure compares
favorably with the required minimum value of 1.3 (Appendix lll).

R614-301-535 Spoil

No spoil is now produced at this mine. Spoil which was produced in the past
was produced before 1977 and was incorporated into the various earthen fill
structures and will be used as fill in final reclamation (pag e 3-22).

R614-301-536 Coal Mine Waste

Cod mine waste, including sedimentation pond cleaning waste, is disposed of
in a 16-acre waste rock disposal facility which lies just west of the CottonwoodAtVilberg
haul road. This facility is shared with the Cottonwood/Wilberg Mine and was permitted
in 1990 as a major revision of the Cottonwood/Wilberg permit (ACT/015/019).

The waste rock disposal facility is essentially a head-of-hollow fill which lies at
the head of an ephemeral wash near the base of a cliff. Waste rock is placed in the fill
and compacted in 10-foot lifts. As each lift is being filled, its outslopes are covered
with topsoil and revegetated. This cycle of compaction and contemporaneous
reclamation will continue until the design capacity of the entire facility is reached (page
3-43 and Cottonwoodffiilberg Waste Rock Storage Facility Volume, ACT/015/019).
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R614-301-537 Regraded Slopes

See R614-301-533 (Backfilling and Grading) below.

H614-301-540 Reclamation Plan

R614-301-542 Narratives, Maps and Plans

542.100 Reclamation Timetable -- ln accordance with this section, the PAP
includes a detailed timetable for the completion of each major step in the reclamation
plan. The timetable shows the time estimated for the completion of each major step in
reclamation as if that step were an operation in itself. Most of the reclamation
operations, however, will be conducted concurrently rather than consecutively. Thus,
the initial phase of reclamation, which will involve the largest proportion of reclamation
activities -- and which will include removal of facilities, portal sealing, backfilling and
grading, disposal of toxic- and acid-forming materials, drainage channel installation,
and revegetation - is expected to take approximately 105 days. Reclamation of the
Des-Bee-Dovepilberg Haul Road and the sediment pond will be accomplished five
years into the reclamation period and is expected to take approximately 70 days
(pages 4-109 through 4-1 15).

542.200 Backfilling Plan -- In accordance with this section, the PAP includes a
plan for backfilling, soil stabilization, compacting and grading (see R614-301-553
"Backfilling and Grading").

542.300 Final Surface Configuration Maps -- Map 4-1 (Final Reclamation Map),
which includes five sheets, shows the planned final surface configuration with contour
maps (sheets 1, 2, and 3) and cross-sections (sheets 4 and 5). These sheets,
however, do not accurately represent the final surfaces, or the required and available
volumes of material for the various earthwork operations. In addition, Map 3-10
(Existing Earthen Structures), which is tied to Map 4-1 , does not clearly show what
material will be displaced. These deficiencies were discussed in a May 29, 1991
meeting between Jesse Kelley of the Division and Blake Webster of PacifiCorp Electric
Operations.

coNDrTroN R61 4-301 -542.300-(1 ) (JK)

Within 45 days of permit renewal, the permittee must revise and submit the
following text and maps for inclusion in the PAP:

1) Map 3-10 (Existing Earthen Structures) must be modified to show, by
shading, those areas which are used in estimating volumes of material
which will contribute to the backfilling of highwalls, portal faceups, and
the bathhouse/warehouse cut. This map must also show, by
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crosshatching, highwalls, portal faceups, and other areas which will
receive fill material.

Map 4-1 (Finaf Reclamation Map), sheet 2, must be modified to
accurately show the anticipated final surface configuration of the present
earthen fill structures.

Map 4-1 (Final Reclamation Map), sheet 5, must be modified to
correspond to Map 3-10, i.e., it must show those areas that will receive
and those that will contribute fill material with the same shading and
crosshatch scheme used on Map 3-10.

Accurate cross-sections of the bathhouse/warehouse pad must be
added to Map 4-1 (Final Reclamation Map), sheet 4. These cross
sections must demonstrate that there is sufficient material available at the
edge of the bathhouse/warehouse pad to completely backfill the pad,
when that material is combined with the material that will be contributed
by the other fill structures.

Earthwork quantities summarized on page 4-6 must be modified to verify
the recalculated volume estimates as a result of the map and cross
section changes.

542.500 Timetable and Plan for Sediment Pond Removal -- In accordance with
this section, the PAP includes a plan and timetable for removal of the sediment pond.
Removal of the sediment pond will take place five years after the start of the
reclamation period. The pond will first be drained and allowed to dry. lt will then be
broken down and backfilled to achieve the original contour of the area and reestablish
the original drainage (pages 4-88 through 4-89 and Map 4-1 , sheet 3).

542. 600 Roads -- In accordance with this section, the PAP includes plans for
reclaiming all roads. There are two primary roads: the Portal Access Road and the
Des-Bee-DoveAffilberg Haul Road.

The portal access road will be reclaimed during the initial phase of reclamation.
The asphalt surface will be removed and buried at the base of the
bathhouse/warehouse fill (page 4-132). The road surface will then be ripped, covered
with topsoil, and revegetated (pages 4-89 through 4-90). The road, in its roughened
condition, will be left as a cattle trail to East Mountain as part of the postmining land
use of grazing and wildlife habitat (pages 4-106 through 4-107).

The Des-Bee-Dove/Wilberg Haul Road will be left in place during the first five
years of the reclamation period to provide access to the sediment pond. At the time
of sediment pond removal, the road will also be reclaimed. The asphalt surface will be

2)

3)

4)

5)
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removed and covered with at least four feet of inert material at the north end of the
road. All culverts will then be removed and the drainages restored. The road will then
be backfilled and graded with material displaced during its construction and
revegetated (pages 4-7 through 4-9 and 4-126 through 4-127).

542.700 Final Abandonment of Mine Openings and Disposal Areas -- All portals
have been fenced and posted to prevent entry of wildlife or unauthorized persons.
During reclamation, all portals will be sealed with concrete block walls and backfilled
with at least 25 feet of noncombustibte fill material. Since the mine workings are down
dip from the portals, no hydrologic seals or drainage structures will be necessary
(page 4-1 and Figure 1 of Chapter 4).

No fills, embankments, or other structures for disposal of spoil, coal mine
waste, or noncoal mine waste are present at this site. Spoil and underground
development waste were incorporated into the various earthen fills when the mine was
opened, which was prior to 1977. These materials will be used in the backfilling and
grading of the site during final reclamation.

542.800 Reclamation Cost Estimate -- In accordance with this section, the PAP
contains a detailed estimate of reclamation costs upon which the bond amount is
based (pages 4-109 through 4-147). The total estimated reclamation cost is
$1,254,519 (1985 dollars). The total bond amount presently posted is $1 ,837,712.
Using the Means Historical Cost Index escalation factor of 1 .B4o/o (1990), the original
total estimated reclamation cost of $1 ,254,519 equates to $1,505,432 (1995 dollars).
Thus, the present bond amount is adequate.

The reclamation cost is complete and represents the cost of final reclamation.

R614-301-550 Reclamation Design Criteria and Plans

R614-301-551 Casino and S-ealing of Underground Opening.s

All portals have been fenced and posted to prevent entry of wildlife or
unauthorized persons. During reclamation, all portals will be sealed with concrete
block walls and backfilled with at least 25 feet of noncombustible fill material (page 4-1
and Figure 1 of Chapter 4). This is consistent with MSHA, 30 CFR 75.1711 and
represents sound engineering procedure.

Since the mine workings are down dip from the portals, no hydrologic seals or
drainage structures will be necessary.
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R614-301-552 Permanent Features

No small depressions or impoundments of any kind will be retained after final
reclamation.

R614-301:553 Backfilling and Grading

There are eight areas where backfilling and grading will take place. They are
(1) the Beehive/Little Dove Portal Area, (2) the Deseret Portal Area, (3) the Stockpile
Area, (4) the Tipple Pad, (5) the Bathhouseffarehouse/Parking Area, (6) the Portal
Access Road, (7) the Des-Bee-DoveArVilberg Haul Road, and (8) the Sediment Pond
Area. These areas will be graded and/or backfilled as follows:

1) Beehive/Little Dove Portal Area

This is a fill area at the head of the canyon. Material from the fill will be used to
completely backfill the highwall and the portals. Some surplus material will also go
into the Bathhouseflarehouse/Parking fill. The fill will then be excavated to bedrock
to restore the drainage. The maximum slope will be 2h:1v (pages 4-3, 4-4, 4-6, 4-121,
Plates 3-10 and 4-1).

2) Deseret Portal Area

This is a fill area just below the Beehive/Little Dove Portal Area. Material from
the fill will be used to completely backfill the highwall and the portals. Some surplus
material will also go into the BathhouseAffarehouse/Parking Fill. The fill will then be
removed to bedrock to restore the drainage (pages 4-3 and 4-6, Plates 3-10 and 4-1).

3) Stockpile Area

This is a fill area just below the Deseret Portal Area fill. The area has no
highwalls or portals. Material from the fill will be pulled back to fill the area. Some
surplus material will also go into the BathhouseAffarehouse/Parking fill (pages 4-3 and
4-6, Plates 3-10 and 4-1).

4) Tipple Pad

This is the largest of the earthen fill structures. The outslope of the structure
was cut back in 1984 to a slope of 2h:1v in order to improve stability and raise the
factor of safety above the required 1 .5 (R614-301-537.230). This fill, which was
constructed before 1977, constitutes a "settled and revegetated" fill under
R614-301-537.200 and, as such, will not be removed. lnstead, the drainage will be
established around the fill by way of a riprap channel and will descend the face of the
filf by way of a large riprap fan (pages 4-4,4-5, 4-92, Plate 3-10 and 4-1).
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The material in the Tipple Area Fill will be characterized by subsurface sampling
during the summer of 1991 (see Condition R614-301-233). This will serve to
determine whether or not the fill is made up of acid- and toxic-forming material (pages
4-3,4-5,4-91, Plates 3-10 and 4-1).

5) BathhouseAffarehouse/Parking Area

This is a large cut and fill structure that lies southwest of the Tipple Area. lt will
be completely bacHilled and terraced using material from its outslope as well as
material borrowed from the otherfill structures. The maximum slope will be 3h:1v
(pages 4-4, 4-5, 4-6, 4-122 through 4-125, Plate 3-10 and 4-1).

6) Portal Access Road

This is the main road through the property from the entrance gate to the
Beehive/Little Dove Portal Area. lt will be reclaimed during the initial phase of
reclamation. The asphalt surface will be removed and buried at the base of the
bathhouse/warehouse fill (page 4-132). The road surface will then be ripped, covered
with topsoil, and revegetated (pages 4-89 through 4-90). The road, in its roughened
condition, will be left as a cattle trail to East Mountain as part of the postmining land
use of grazing and wildlife habitat (pages 4-106 and 4-107, Plates 3-10 and 4-1).

7) Des-Bee-Dove/Wilberg Haul Road

This road will be left in place during the first five years of the reclamation period
to provide access to the sediment pond. At the time of sediment pond removal, the
road will also be reclaimed. The asphalt surface will be removed and buried with at
least four feet of inert material at the north end of the road. All culverts will then be
removed and the drainages restored. The road will then be backfilled and graded
with material displaced during its construction and revegetated (pages 4-7, 4-8, 4-9,
4-126, and 4-127).

8) Sediment Pond

Removal of the sediment pond will take place five years after the start of the
reclamation period. The pond will first be drained and allowed to dry. lt will then be
broken down and backfilled to achieve the original contour of the area and reestablish
the original drainage (pages 4-88, 4-89, and Plate 4-1).

The entire disturbed area will be graded and all earthen structures except the
tipple pad filled or reduced to achieve approximate original contour. All highwalls
(Beehive/Little Dove Area, Deseret Portal Area, and BathhouseAffarehouse/Parking
Area) will be completely eliminated and depressions will be filled. Only the Portal
Access Road will be left, and it will be in a broken and roughened condition. As has
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been mentioned, the Portal Access Road, as reclaimed, will serve as a cattle trail to
East Mountain, constituting an enhancement of the postmining land use of grazing
and wildlife habitat (Plate 4-1).

A stope stability analysis of the bathhouse/warehouse fill was performed in
August of 1990 by the firm of Chen Northern, Inc. (Appendix lll). The stability analysis
done by Chen Northern determined the relevant characteristics of the fill material
(page 4-91) and used these in a standard rotational (Bishop's Method of Slices) failure
model. The static factor of safety for a 2h:1v slope was found to be at least 1.74.
Since no reclaimed slope will be steeper than 2h:1v, the static factor of safety for all
grading and backfilting should be at least 1 .74, which compares very favorably with
the required value of 1.3 (533.130).

Material used in backfilling will be minus 3 inches. Material will be placed in 18-
inch lifts and compacted in constructing the fills (page 4-90). The factor of safety is
acceptable, and the foundation of all fills is and will be solid bedrock. The stability of
all postmining slopes meets the requirements for backfilling and grading.

COMPLIANCE

The permittee is in compliance with all sections of R614-301-500, except
condition R61 4-301 -51 4.300-(1 ) and R61 4-301-542.300-(1 ) (JK).

R614-301-700 HYpROLOGY (TM)

R614-301-710 Introduction

Existing hydrologic resources are discussed in Volume 9 (section
R614-301-722) of the PAP. All springs have been identified, as well as, any perennial,
intermittent or ephemeral drainage on Map HM-s. Groundwater is also discussed in
Volume 9.

R614-301-71 1 .300 General Reouirements

The methods and calculations utilized to achieve compliance with hydrologic
design criteria and plans required by R614-301 -74A are found on pages 4-11 through
4-57 of the PAP.

R614-301-713 Inspection

Inspection of all sediment ponds will be conducted quarterly. A certified annual
report will be submitted to the Division (page 3-53 of the PAP).
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R614-301-720 Environmental Description

722.100 No subsurface water has been encountered in the mine and the mine
was bounded by faults on either side of the permit area leaving the area basically
devoid of any aquifers.

722.20A The location of surface water bodies such as streams, lakes, ponds,
and springs can be found on Map HM-s, Volume 9.

7223A0 The elevations and locations of monitoring stations used to gather
baseline data on water quality and quantity in preparation of the application is found
on Map HM-1 of the PAP. The only surface water monitoring station is UPDES
monitoring point UT-0023591-001 as shown on Map HM-1. Spring 82-51 is monitored
according to accepted Division Guidelines (Volume 9).

722.400 No water wells are known to exist in the permit area or adjacent area.

R614-301-724 Baseline Information

All information related to hydrologic baseline and operational data collection
and sampling programs is delineated in Volume I of the PAP. The permittee has
identified all surface and groundwater sampling locations, parameters sampled, and
monitoring schedules in Appendix A of Volume 9 of the PAP.

R614-301-724.400 Climatological lnformation

Climatological information is described in Volume 9 of the PAP. The permittee
maintains a rainfall gauge and weather station above the Des-Bee-Dove Mine as
shown on Map HM-1. All data from the weather station is submitted quarterly to the
Division. This includes rainfall, temperature, and humidity.

R614-301-724.500 Supplemental Information

All supplemental information regarding erosion control test plots and treatments
are contained on pages 4-70 through 4-72. These plots were set up to ascertain what
erosion control treatments would provide protection from erosion on Mancos Shale.
In addition to the current test plots, the permittee proposes to develop some
additional test plots adjacent to the existing test plots incorporating a variety of
treatments and soil amendments. These test plots will help better define the use of
various erosion control and planting techniques (see Reclamation Study Update dated
February 15, 1991).
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R614-301-724.600 Survgy of Renewable Resource Lands

Discussion of renewable resources and damage due to subsidence addresses
the potential for impact related to subsidence and indicates no impact will occur (page
4-149). No damage to renewable resources have been documented to date.

R614-301-725 BaFeline Cumulative lmpact Area lnformation

Necessary hydrologic and geologic information in Volumes 2 and 9 of the PAP,
addresses the Gumulative lmpacts on the Hydrologic Balance for the Des-Bee-Dove
Permit Area.

lncrease in TDS (primarily sodium, calcium magnesium, bicarbonate, and
sulfate, and TSS will occur and possible diminution of spring flow due to subsidence-
related effects were the two impacts identified in the initial permit issued on June 20,
1985 (see CHIAS, Appendix l).

On going water monitoring is discussed in the current PAP in regards to the
spring monitoring in Volume g. lt was interpreted in the initial permit review that
monitoring of springs would provide the necessary documentation to determine the
effects of subsidence. Spring 82-51 will be monitored during the months of July
through October and raw data submitted quarterly as referenced in Volume 9.

Reclamation studles are in progress to better define the best erosion control
methods and water harvesting methods to achieve reclamation success.

R614-301-727 Alternative Water Source lnformation

The discussion regarding water replacement is acceptable in that the PAP
provides enough detailed information on existing water rights to identify the ownership
of springs identified within the permit area as shown in Table HT-4. Any loss or
adverse occurrence to water rights will be reported to the Division within ten days and
then meet the applicant with the Division to determine the necessary course of action.

R614-301-728 Probable Hvdrologic Consequences (PHC) Determination

The PHC makes certain findings regarding the hydrologic balance, acid- or
toxic-forming materials, sediment yield, water quality, flooding, and other
characteristics as determined by the Division.

The original permit issued by OSM determined that the "reclamation of the Haul
Road will involve removal of all culverts. Material from culvert excavation will be used
to cover the remaining road sections. The ephemeral stream channels will be
returned to their original condition" (OSM's Technical Analysis, Hydrologic Balance -
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Surface Water, page 13). The reclamation of the Des-Bee-Dove Mine site and Haul
Road are the current major issues being reviewed regarding Hydrologic
Consequences. No real analysis was made regarding the long-term stability of the
road reclamation and its impact on surface water in the original permit.

728.200 The PHC determination is based on baseline hydrologic geologic and
other information collected for the permit application and includes data statistically
representative of the site.

A determination was rnade in the original permit approval that reclamation could
be achieved without material damage to the hydrologic balance outside the permit
area (Technical Analysis, OSM, 1985). Many concerns regarding reclamation of the
Des-Bee-Dove Haul Road have been raised since the operation of the haul road and
subsequent erosion of hillslopes have become a major issue in regards to the success
of the haul road regrading and reclamation. To date, flo data has been submitted to
the Division from test plots involving the proposed reclamation study submitted to the
Division February 22, 1991. There is very little documentation which demonstrates that
successful reclamation on Mancos Shale (i.e., haul road) can be achieved. The
original permit became effective on June 20, 1985 and the original Des-Bee-Dove Haul
Road was constructed in 1983 and not included in the original permit because it was
considered a public road. No prior studies or baseline data were collected prior to
construction of the road.

It is felt that at this point in time, the permittee has offered to use what the
permittee considers to be the best techniques available regarding reclamation and
stabilization of Mancos Shale as discussed on page 4-89 of the PAP. To date, flo
conclusive statements can be made on the appropriateness of these sediment control
methods other than they have been tried and no data has been generated regarding
their long term success or failure.

coNprTroN R614-301-728-(1) (TM)

Within 45 days of permit renewal, the permittee must submit a detailed plan for
inclusion in the PAP, as to how the following information from the proposed test plots
will be achieved, based on the following requirements:

728.331 Predicted sediment yield from the reclaimed haul road areai

728.332 Acidity, total suspended and dissolved solids and other important
water quality parameters of local impact from the impact of coal
mining and reclamation operations; and

Characterizations required by the Division for the test plots which
must include:

728.335
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1) Application methodology assessment for hydromulch (i.e.,
treatment method-soil prewetted prior to application to allow for
better absorption of stabilizers) and other treatments, implying
different methods of application must be tried and evaluated;

2l Soil bed preparation (roughness of seedbed) in relation to erosion
control; and

3) Runoff collection on test plots to determine water quality (i.e., TDS
and TSS).

R614-301-730 Operation Plan

R614-301-731 General Requiremen-ts

The plan includes the measures to prevent, to the extent possible, additional
contributions of suspended solids to streamflow within the mine area, not the haul
road. Data from the test plots on the haul road have not been generated regarding
success or failure of various Wpes of erosion control. There are numerous culvert
crossings and channel rebuilds planned along the remainder of the haul road (page
4-89). The permittee insists a prior Division approval is criteria for acceptance of the
permittee's sediment control policy. This approval (i.e., Division letter dated
November 27,1985), however, was in reference to the Deseret sediment pond
removal only.

The use of soil stabilizers, hydromulch, and contour furrows constitutes a
conceptual requirement for treatment of one portion of the haul road and does not
provide the Best Technology Currently Availabte (BTCA) for the remainder of the haul
road that does not drain to the Deseret Sediment Pond.

coNprTroN R61 4-301 -731 -(1) rrM)

Within 45 days of permit renewal, the permittee must submit technically
adequate plans, for inclusion in the PAP, for sediment control (BTCA) on all areas not
being treated by the sediment pond during reclamation. The PAP must include all
sediment control measures and siltation measures with design criteria, cross-sections
and maps as reguired by rule R614-30'l-742.110, Sediment Control Measures.

731.121 Surface water protection rnust be addressed in a comprehensive
BTCA plan regarding the haul road reclamation. The main mine site must be treated
by the sediment pond until it is approved for removal based in the requirements of
R61 4-301 -763, Siltation Structures.
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coNprTroN R61 4-301 -731 .1 21 -(1) (TM)

Within 45 days of permit renewal, the permittee must submit a detailed BTCA
plan as an appendix to the PAP which specifically addresses the following issues (this
is required in addition to the current plan, to use contour furrows and berms as shown
on Plate 4-1 , sheet 3 of 5):

1) A plan for providing sediment control during construction and following
construction of all stream crossings and culvert removal sites where
permanent diversions will be installed;

2) A revised and upgraded plan for the contour furrows and berms as
shown on Plate 4-1, sheet 3 of 5 to address the runoff storage capacity
of these BTCA measures in relation to the 1O-year , 24-hour storm runoff
volume. This will verify the treatments' effectiveness in providing
treatment for all areas not draining to the sediment pond. This must be
included in a BTCA Appendix showing all areas treated with BTCA
measures other than sediment ponds; and

3) The assessment of the runoff water quality must be included as a design
criteria for the test plot study. The data must be interpreted and
included as part of the BTCA appendix upon submittal following test plot
implementation. The plan must identify the surface water quality and
quantity parameters to be monitored, sampling frequency and site
location.

R614-301-731.200 WAter Monitoring

The permittee currently monitors one spring 82-51, T175 R7E S26, WR
#93-1605-F.S., shown on Map HM-s, Volume 9. ln addition to this spring, the
permittee monitors the sediment pond using discharge permit #UT-0023591 ; expiring
October 31, 1992, as described in Volume 9 of the PAP. Since all drainage is
ephemeral in nature and the sediment pond sits below all mine site disturbance, it
becomes the sole monitoring point of significance. A detailed BTCA plan discussing
monitoring locations, sampling frequency and parameters will be submitted as part of
the conditional response to R614-301-731.121.

R614-301-731 .300 Acid- and Toxic-Forming Materials (TM & HS)

All acid- and toxic-forming materials will be properly identified and treated when
necessary as discussed on page 4-90 of the PAP.

Waste rock disposal plans and the reclamation plans are described for the old
(now reclaimed) CottonwoodArVilberg Waste Rock Storage Site in Appendix V. lf a
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coal mine activities resum€, d roof and floor sampling plan approved by the Division
and implemented. All future waste rock and sedimentation pond waste will be
disposed of in the New CottonwoodArVilberg Waste Rock Facility (pages 3-28 and
3-55).

The permittee has committed to covering all acid- and/or toxic-forming materials
with at least four feet of nonacid- and nontoxic-forming materials or disposing of said
material in an approved disposal facility within a permitted area (page 4-69).

Subsequent to facility demolition and prior to backfilling and grading, the
permittee will conduct a soil/spoil sampling program to identify acid- andlor toxic-
forming materials. Sampling methods and techniques will follow the procedures
outlined on pages 4-100 through 4-102. lf analysis indicate the presence of acid-
and/or toxic-forming materials, additional sampling will be conducted.

731 .400 No wells have been identified within the permit area.

731 .500 No discharges are permitted within the permit area.

731.521 Alf portal seals are designed to prevent gravity discharges from the
mine.

731.600 Stream Buffer Zones are not applicable to this PAP, due to the fact
that all drainage is ephemeral in nature.

731.700 All water diversions are shown on certified Plate 3-1 1 for the main
mine site. All storm water impoundment drawings are shown in Appendix Vlll.

731 .730 A map showing locations and elevations of each surface water station
used for monitoring, shown on Map HM-s and HM-1 is not certified.

731.740 Map HM-s which shows the location of the Des-Bee-Dove Sediment
Pond is not certified.

731.750 Cross-sections found in Appendix Vlll of the PAP which show the
cross-sections of the sediment pond are not certified.

coNprTroN R61 4-301 -731.700-(1 ) (TM)

Within 45 days of permit renewal, the permittee must submit certified cross-
sections of the sediment pond and certify maps HM-1 and HM-s per the requirements
identified in R61 4-301-731.730, R61 4-301 -731 .740 and R61 4-301-731.750.
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731.800 Water Rights and Replacement

The permittee has provided a statement which commits to replace any water
determined to be lost or adversely affected as a result of the permittee's mining
operations (page 4-156 of the PAP).

R614-301-740 Design Qriteria and Plans

R614-301-742 Sediment Control Measures

The permittee has addressed what sediment control measures will be
implemented for the mine site on areas not draining to the sediment pond (page 3-40
of the PAP and shown on Plate 3-7, sheet 3 of 3). The total drainage area of 1.24
acres was calculated. Monitoring and sampling will be completed as delineated on
page 3-40.

The remainder of the mine site and the surrounding area is treated by the
sediment pond as shown on Plate HM-1.

The permittee provided a plan for implementing test plots as described in Des-
Bee-Dove Haul Road Reclamation Study to verify the success of reclamation
methodologies on the reclaimed road.

R614-301-742.220 Sedimentation Ponds

The sediment pond was designed to contain treat the 1O-year, Z4-hour
precipitation event. The pond is decanted down to the decant elevation of 6757.0
after a Z4-hour detention time is maintained by a non-clogging dewatering device as
shown in Appendix Vlll. All calculations, dr:awings, and cross-sections of the sediment
pond are contained in Appendix Vll and Vlll, and discussions are included on pages
3-53, 3-54 and 3-55 of the PAP.

The permittee appears to be in compliance with this rule but needs to supply
the following additional information to clarify the plan and to confirm compliance.

coNprTroN R61 4-301 -742.220-(1 ) (TM)

Within 45 days of permit renewal, the permittee must provide drawings in
Appendix Vlll that provide consistent information regarding the sediment pond. Three
as-built drawings in Appendix Vll provide three different pond bottom elevations.
Page 3-54 of the PAP states five feet of clearance between a full sediment load
elevation and the decant elevation. None of this information is in agreement (drawing
#01-52-1-015 was revised on February 24, 1989 and October 1, 1984, to show as-built
plans).
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In addition to accurate as-built drawings and cross-sections being provided, the
following information must also be submitted:

1) Sediment levels and clean-out elevations marked on all cross-sections
(cross-sections are not marked as-built and certified);

2) Decant and clean-out procedures and a sediment testing and storage
plan per Division guidelines;

3) A discussion of how sediment levels are determined to meet the 60%
clean-out elevation determination; and

4) Calculations to prove that the open channel spillway is of nonerodible
construction and capable of maintaining sustain flows. Riprap sizing
calculations for the spillway must be included in Appendix Vlll.

R61 4-301 -742.300 Diversions

Diversions have been constructed on the mdn mine site property to minimize
adverse impact to the hydrologic balance. Drawings (Plate 3-8 sheet 1 of 2 and 2 ot
2) and discussions found in Appendix Vll do not currently include any calculations for
the existing hydrologic structures at the Des-Bee-Dove Mine Site.

coNprTloN R61 4-301 -742.300-(1 ) (TM)

Within 45 days of permit renewal, all hydrologic calculations for existing
hydrologic structures at the Des-Bee-Dove Mine site must be submitted for inclusion in
the PAP.

COMPLIANCE

The permittee is in compliance with all sections of R614-301-700, except
conditions R61 4-301 -728-(1), R61 4-301 -731-(1 ), R61 4-301-731 .121-(1 ),
R61 4-301 -700-(1 ), R61 4-301 -742.220-(1 ), and R61 4-30 1 -742.300-(1 ) (TM).

ibe
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I . INTRODUCTION
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balance and whether  the operat io" '  p top6" !a* i "a" i  t t t " -appl i ta t ion

have been designed to--freient danragE to the hydrologic- barance

outs  ide the proposed"* I ; ; '  ;1 ; " - ; ; ; ; '  rh is- re i 'or t  ^cornpl ies -wi th
lesis lat ion passed, l"Ti i -ui . t^ 'c6a!-st ' "o[" i"a- '+o-to-1 Gt seq'  and the

at tendant  State Pxog, ; ; - ; i ; ;  under  UMC 7s6 '19(c) '

East  Mounta in  occurs wi th in  the lasatch P19t93Y coal ,E ie ld '

approx imate lv  2o n i iJ I - lou i t ' " " ' t  or  pr icJ l - -u tah (F igure 1) '  rhe

eii tern rnargin or t iE"wl! l ; ; i i - i i " i ; . ;  r6i is- i  .udF"a. 9!"119'ent that

overlooks Castle v.i i"v*i i i-t i '-t '- i i" Rafael swe11 to the east '

ELevations arong tni ' !"t lui"-"t"i!plq*t of the wasatch Plateau range

; ; ; * - ; ;p ; ; " ina tE1v 6 ,500 to  over  9 '000 reet '

?rec ip i ta t ion var ies f rom 40 inches at  h igher-e1: : :11"1"  to  less

than 10 inches 
"t 

r3""i""i""it lo"t '  rtre-arei"9nc9mP3':::d bv the

wasatch ?fateau tuy- i l " - " i i "s i f ied as semiar id  to  subnumlo '

cqq_Loct
Outcropping rocks of  the Wasatch ? l -a teau Coal  T ie ld  ' range f  

rorn

Upper  Cretaceous to ' - [u i i t " t " " iv - i " - "g t ' - - - i r t "  rock record '  re f lects  an

overa l l  regress lve 
"dq ' l " " " "  

f  rbm nar ine ( r ' r incos Shale) '  through

l i t tora l  (Star  po in t  sandstone)  ar ra  ra ioJ"a i  (n lackhawk Forrnat ion)

to  f luv ia l  (cast legate sandstone ' -p t i "E- i i "Et 'Format ion 
and Nor th

Eorn Format ;on l  and* i i " ; ; t ; i ; ;  < i r tg t t ; i - i i 'es to"e)  depos i t  ional

envi ronrnents . o'" i:-iliii!'e;;";iitA;ii- e""i 'o"*"T!l ' Yitlitr,llutr'"
; ; ; ; ; ; ; ' " ; ; ; t " t t i "u  t rend I re  iepresented  bv  l i tho tog l€s  w1u ' r '  uu-

B lackha l rk  Format ron .  The maj  o r -  coar - r la t i i tg  un i t  w l th in  the  wasatch

; i;;;;; '-C";i-Fi"ra 
-it 

itre srickrlawk Fornation'

VEGETI'IJ_AN

vegeta t ion  o f  the  l ^ iasa tch  ? la teau-area  is ,  c lass i f iedawi th in  the

Colorado Plateau r i i j i i l i l " -a i " i ' io" .  (Cronquist  et  a l  '  '  ̂ 1972) '  The

area occupi", pur.i"l i"loirr-i itE ut.it pii ' [Ei"s-and the canvon Lands

f  lor is t ic  sect ionsl  
-v" i " tut io"  

tot t "" i [ i " t -or  t i t " '  area- inc lude

deserr  shrub (shad;"" i ;5- ; i - ih; .  i ; ; ; " i^ ; i i " " i lo" t  !h '9Yql  sasebrush'

sazebrush-grassranl l * i i i lvo"- j t t " lp" t '  to"" t " in brush'  Douglas

f  i i -whi te f  i r -b1ue' lpf i :a;"" i ; - ; ; ;1; ' ; ; - ; ; 'uce-subalpine 
f  i r '

1
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Figure 1. Wasatch Plateau Coal Field.



Desert shrub communit ies are sparsely vegetated shrublands that '
depending on elevation and soi1s, may be dominated by shadscale
(Atril1ex f-onEe rti Jelja), f ourwing saltbush (A. can-e,s-e€-ns-)' Castle
Valley clover (A, e-rrseata) or rnat saltbush (A. corrugatq) and nay
inc lude w in te r fa t  (Cera to ides  lanata) ,  Mornon tea  (Ephedra  sPp. ) '
budsage (Ar-te-mis-i-a spinescens ) , rniscellaneous buckwheats (Eriogonum
spp, ), Indian ricegrass (Qryzsgs-is .trfne-oo-i^iles), galLeta grass
(Si&Li-a .Laroesl l) ,  gratna grass-(Eqqtclgua spp.) '  needle and thread
grass (St-i:la comata), sand dropseed (Sgglba=Lus cryPtandrus) and
squ i r re l ta i l  (S i tan ian  hys t r i - : r ) .  Greasewood (SarcobatYs
:r-e-rsie-u1a!us) - saltgrass (Dist ichl is str icta) rnay dominate
bot ton lands .

Many sagebrush communit ies of the area are relat ively dense
shrub stands of (Art-@i-si_a frjdenEta) with very Iittle understory
growth .  In  re la t i ve ly  und is tu rbed sagebrush cornrnun i t ies ,
iabb i tb rush  (Chryso thamnus nauseosus  or  ! -  v isc id i f lo rus) ,  t lo rnon
tea ,  and severa l -  perenn ia l  g rasses  nay  be  conunon,  inc lud ing
th icksp ike  and western  wheatgrass  (Agropyron dasys tachvu& and A '
E !d !h i i ) ,  bas in  w i ld rye  (E ly rnus  c ine ieus) ,  Ind ian  r i cegrass  and
dropseed  spec ies .

In  the  sagebrush-grass land type,  the  typ ica l  b ig ,  sage rnay  g iv -e
way to Artqqi r j-a Lr rd-sqtata var.- l -aseyana (rnountain big sage) with a
co-dominant perennial- grass understory. Sal i{ra wildrye ( Elyntr:s
sal lurrs-) nay-be co-dorninant in these conmunit ies ald may dominate an
f re i laceous  l rass land type,  B lack  sage (A .  nova)  w i th  Sa l ina  w i ld rye
or  western  wheatgrass  unders to ry  i s  a lso  corunon.

P inwon- i r rn inpr  wood lands  occupv  dr i .e r  s i tes  o f ten  $ l i th  s toney  to
very rocky soi1s. Pinus ed!li-s. and J-uaile:ls g-s-LgosDerma are
eo-dominant  in  the  overs to ry .  Unders to ry  vegeta t ion  ranges  f  ro rn
spatse  to  nodera te  g round cbver  on  range s i tes  in  poor  to  exce l len t
cond i t ion .  Unders to ry  spec ies  inc lude sagebrush,  nount -a i l  nahogany
( e-e-r--c_qsaqps.s no. nt-aills-) , snowberry ( Symgiro-r-iea.r-p! s oreophilus ) , and
severa l  perenn ia l  g rasses  inc lud ing  s lender  wheatgrass  (Aeropyron
l l-achye-aulu!q) ,  Sal ina wildrye, junegrass (Koeleria cristata) and
Ind ian  r i cegrass .

Doninant shrubs of the mountain brush. communit ies wil l  vary
depend ing  on  e leva t ion  and aspec t .  The dr ie r  sou th  and west - fac ing
sl-opes niy support dense stanis of Garnbel oak (Que!cu! gambell i i ) '
0ther dominants of this comnunity may include serviceberry
(Ane. laqehler ulahe-nsis-), mountain nahogany (Oe--rsgcar-gus m-o-&t.-ar-ug or
C.  Led i fo l ius ) ,  b i t te rbrush (Pursh ia  t r iden ta ta )  and snowber ry .



The range o f  the  Doug las  f i r -wh i te  f i r -b lue  spruce comrnun i ty  i s
about 8,000-to 10,000 f eEt. Douglas f i r  (Ls-eu-dgLsgga lneisj€€i-L) is
usua l ly  the  dominant  t ree  w i th  wh i te  f i r  (Ab ies  conco lgr )  and b lue
spruce ( Pjrea gul}ge-Be) usually l imited to the nost mesic sites '
oi ten along st iearns, vr i th dense canopies, understory vegetation. may
be sparse. 

- 
Common shrubs include serviceberry (Ann-e-lanehi-e-r- spp. ) '

0reg-on grape (Berberis I iBgIuf ),  chokecherry (?runus virgi4iar.ra),
noc[,y Mountain uraple (Acei glabr-un), rnount-ain lover (Pachi-s:Lima
&y-Lsinites ) and snowberry. Bluebunch wheatgrass (AgrpW:on
Epjja!u!0), mountain brome (Bro-mus- carinatus), and Kentucy bluegrass
(Baa p:atensis) are conmon grasses. Aspen stands (9=olldlrs.
ir"-su[id€s.) 

" in 
be found t i i roughout thE zone, part icularly in mesic

s i tes  and as  success fu l  communi t ies .

Engelman spruce (Picea sug.ef!0angii)  and subalpine f i r  (Abi-es
las-igearpa) dominate the spruie-f ir  zone at the highest eLevations
of the hydrologic inpact aiea. While receiving about the sane
prec ip i ta t ion  as  the  Doug las  f i r  communi t ies ,  lower
evapo- t ransp i ra t ion  w i th -coo le r  tempera tures  can permi t  a  nore  lush
vegeta t ion  in  the  spruce- f i r  zone.  

-L imber  
p ine  (P inus  f lex i l i s )

o f ten  occup ies  s teep or  rocky ,  d r ie r  s i tes  o f  th is  zone.

Sma1l r iparian communit ies are found at al-1 elevations within
the  i rnpac t  assessnrent  a rea .  w i th  g rea ter  water  ava i lab i l i t y  a+d
coo ler  tempera tures ,  the  r ipar ian  ione o f ten  inc ludes  more  rnes ic
spec ies ,  ( " .g . ,  those  f ron  a  h igher  vege ta t ion  zone) .  Shrub  spec ies
fiour the mountain shrub type may be found at nost elevations.

Addit ional r iparian zone shrubs include Narrowleaf cottonr"Iood
(P-ag!lu-s. aqgustifolia), red osier dogwood (esr-ns-s. st.gloaiE€la)'
skunkbush (Bh: rs .  t r i loba ta) ,  r i ver  b i i ch  (Betu la  occ identa l i s )  and
var ious  w i l lows ($31 ix  spp,  )  .  Grass  spec ies  f  rom the  mes ic  zones
may be represented (mountl in shrub and higher zones) along with
fescues  ( Ies tu -ea  spp. )  and n isce l laneous sedges (Carex  sPP' ) .  smal1
!,ret areas aiound spi ings and seeps wil l  often supPort a dense growth
o f  g rasses ,  sedges  and  w i1 lows .

HYDROLOGY

Sur face  runof f  f rom the  Wasatch  P la teau area  f lows e i ther  to  the
Pr ice  R iver  Bas in  o r  the  San Rafae l  R iver  Bas in .  The Pr ice  R iver
Bas in ,  wh ich  inc ludes  about  1 ,800 square  mi les  in  s ix  count ies ,  i s
located primari ly in Carbon and Erneiy Counties in East-Central
Utah .  The San Rafae l  R iver  Bas in ,  wh ich  inc ludes  about  2 ,300 square
mi les  in  th ree  count ies ,  i s  loca ted  r ra in ly  in  Enery  County  to  the
south  o f  the  Pr ice  R iver  Bas in .  The Pr ic -e  R iver  d ia inage or ig ina tes
in the Wasatch Plateau about 12 miles west and south of Scofield
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Reservo i r .  Downst ream f rom the  reservo i r  the  r i ver  fLows in  a

eenera l lY  southeas ter ly  d i rec t ion '  The i l ra inage is  bounded by  the

Ellii- tii*r"";;-ih;-;;;tr'iil i l 
-ir'" 

wasatch itatEau on. the west and
the san Rafael s""ri"o""i i l ;- io;lh. The san Rafael River Basin

occupies par t  o f  t "o  i i iv - t ioe; ; ;h i "  sect ions of  the co lorado Plateau
- The High Prateaus t6 itre notth and -west and Canyonlands to the

south and east  (Fenn! i . " ] - rsa6j l  
- i i inc i lar  

s t reahs in . the,bas in  are

Iluntington ana cottoi";;a ;;";( ' ; ,  which-frerse to forn the san RafaeI

River,  and Ferron c;; ;k;-" ; i ; r ' - 'J" i"*- t t ' "  i i i  Rarael l iY" l  Y:t l i "  
u

mi le  o f  tha t  conr ruen ie .  The S in  Rafae l  R iver  a lso  f lows 1n  a

J"t i i t " " t i " i iy-d- ;a; i ; i ' to-u""" i "arrv . io i t '  the Green River '  af  ter

i;;;; i i i l- i i"crm its headwaters in the l '/asatch Plateau'

The water qual i ty of both the Price River and the San Rafae1

nL, re rs - is - !ooa ' i t  t ; ' "  ; ; " ; ; ; i "o "s  r teaa"a ter  t r ibu tar ies '  bu t

de ter io ra tes  rap id ly  as  f low t ravexses  
' t f t "  

u " t t "o t  Sha le  '  The sha le

l i tho logy typ ica l lyrh; ;  i ; ; 'p ; ; ; " i t i i i tv , .  i t .  : " : i1 I - "1:9:9 ' "d
;;;i; i;; '  raile quairtit ies of-sol-uabl-e-salts that are naJor
contr ibutors  to  poor  water  gual i ty '  oeplnd ing upon the durat ion of

contact ,  $ ta ter  quar i ty 'degr ides abwnst iE i t  to-whi re  Tota l  Disso lved

Sot ids ( rDs)  1eve1-" ; i  ; ;600- . i r i i i i i t t  per  l i ter  <*g/11.  are not

unconmon. rtre preaoiirrui i io" feaErrea-riot ttte t ' tancos Shale is

"iiii"i!"iso;i-"iih-;;i;;;-';;; 
r'ooo melr conmon in the lower

reaches of  the Pr ice River  '

Ground water  is  present  in  a l l  1 i t los t ra t iCtaphlc- - :? i ts  l l i th in

the wasatch p la teau E; ; i - i ; i " ia . - ' -Ground water  6ccurs.under  loca l ized

conditions trrat otiei- i6tt- i-.vttem.of "perched" aquifers and

asdociated springs 
-I i iai i i" 'r".p". --- i i i" i t icant 

localized ground-$tater

resources .r" 
"*"o"fi i"a 

t i t i ' '  t i te Noittt-notn rornation and Price

River  lornat ion '  The U.S.  Geolog ica l  Survey has -  ident i f  i .ed and

fornally designatei ' irt" '  si" i-pi l i l-siu"it 'awi< aquifer as the onlv

reg ional  ground-water  resource otcut t i ie - - in  th6 i , lasatch Plateau CoaI

F ie ld  (Danierson,  ; ; ' . i : ; - ia ; i  ;d  r ineE '  1984) '

II . CUMULATIVE IM-PACT AREA (SIA\

F igure  2  de l ineates  the  CrA fo r  cur ren t  and pro jec ted  rn in ing  in

the  Eas t  Mounta in  a rea .  The CIA e" "o tp in tes  app iox imate ly  68  square

mi les  and inc ludes  f " t i  uo" " tu in ' .  The-western  and eas tern  CIA

boundar ies  a re  des ignated  by  Hunt ing ton  C iee f<  and Cot tonwood Creek '

whereas  the  souther ; - ; ; ; " i ' i s  bounEed by  sec t ions  8 ,  -9  and 10 '

r18S, R7E, and the ;" ; t ; ; ; ;  u6""ai tv- i r - fe i inea bv a drainage div ide'



I I I .  gOOPE OT MINING

The Cottonwood /l ' I i  lberg , Deer Creek' and Des-Bee-Dove Mines

reDxesent three adjacent i ira overlapp ing-ferrnit areas enconpassing

about  29,000 acres.

Thefedera lcoa l leasesthataredes ignated in theEastMounta in
"Logica l  Min ing Uni ts"  are as fo l lows:

eo-tl-qn!so-ad-LU-11.-berP
sr,-o64900, u-135i: u-083065' U-04-0151 ', V-044025 ', -rJ^-47978' ar^d

portions or sl-6i06+i--u-oizgz, v-o84gz3' and u-084924'

Dge1 .!.9-€k -a '\1^L t,< rl-r.2te,
sL-064607-0 64621, SL-064900, u-1?lq,  sL-070645 t  -v-9-z?:? '
u-084e 23, u-oa+'i i+1";:0s5 0; a, 

-u-o+oisi' 
v-o 44025'- -tt 

-0].427 5'
tJ-0243Lg, and u-47979 ' ruture coar-iEises (not yet in pernit

; ' ; ; j - ; ; ;  u-ooosg,  u-0243L7,  and sL-051221'

Le_g:!-e-e.=&Ir€.
U-026-64 ,  SL-050133 ,  and  SL-066116

Coa l  min ing  opera t ions  have been iT  ex is tence s ince  the  1890rs

in the wilberg .""^.-'uiui ;;;;r-;e i igiti--oro"ny (I 'P&L) acquired

the Wilbere Mine in Sepie*ret 1977 fron-the Peaboav 99-11..9?tpt"v'
which hacl  acquired t t ! ' i " . t I -1"- i ise '  Mining-had pteviou:1I  ! :u"
; ; ; ; ; " ; ; ;  , rnde.  t t ,e i i i i i i "^ i  oo*ut , -  cv ' .s  Lr i lberg '  beginnrng rn

1945. wi th the uP&L"; ;a i ; ; i t i " " l - in" 'wiruutg ui ie was redesigned'

A t ras ic  f i re  occur rec l  in  Decernber  o f  1984 '  0n  Ju ly  1 '1985 '  i t

was  dec ided to  d iv ide  the  t ' l i l berg  Coaf  l ine  in to  te to  separa te  and

independent coar r i r r ls i '^ i r r " -Eoi l6""ooa i "a- t te wi lberg coal  Mines,

each with " 
r"n"ru"J'iini"ia""iiii""iio"-""'1"r. rhg-qlirine and

reclamation permit,  
" ir .r""" i l -r is- a"s ig"i tEa ut ACT/ 015/ 019 for the

cot ton ! , tood/w i lberg  n i , 'e -uec i "se  t t re  sur i i ie  i i c i1 i t ies  were  shared

by  each mine.

Longwall  nining and l imited tgom gld pi1lar mining produces

about 2.5 rni l l ion toi"-r iot- i ie siawatha lnd Bl ind Canyon seams'

i l i; i;g-i; sitteaurea-lo 
"u"t"-itound 

the veat 2022'

6



io
Underground deveLopment staste, sedinent from sedimentation ponds

and trommel reject from the Des-Bee-Dove and Cottonwood /Wi 1be rg
Mines  are  d isposed a t  the  Cot tonwood /Wi  1be r  g  Waste  Rock  Storage area
approxinately-1 ni le south of the Cottonwood/wilberg tt ine. This
d i iposa l  s t r i : c tu re  u t i l i zes  a  nax inum o f  s ix teen acres  and is  par t
of approved BLM-ROW U-37642.

DEER CREEK MINE

UP&L purchased the  Deer  Creek  Mine  in  1977 f rom Peabody Coa l
Company,  wh ich  had acqu i red  leases  on  the  Deer  Creek  proper ty .  and
began opera t ions  in  L969,  Coa l  rn in ing  opera t ions  had taken p lace ,on
teE ran i  in  Deer  Creek  Canyon pr io r  t6  1946 when the  f i rs t  federa l
coa l  lease was issued in  th is  a rea .  Opera t ions  o f  the  Deer  Creek
Mine over lap  those o f  the  Wi lberg  Mine ,  p redominant ly  in  the  B l ind
Canyon Sean l  The Deer  Creek  Mine  sur facE fac i l i t i es  a re  loca ted  on
a 25-acre site at the junction of Deer Creek Canyon and E1k Canyon '

Thp maior i tw  o f  the  Deer  Creek  Mine  u t i l i zes  the  1ongwa11 n in ing
method and produees about  2 ,5  n i l l i on  tons  per  year  f rom. the
Hiawatha and B l ind  Canyon seams.  A11 underground opera t ions  are
schedu led  to  cease around the  vear  2032,

DES-BEE-DOVE MINE

The Des-3ee-Dove Mine complex (the Deseret, Beehive and Lit t le
Dove Mines) was acquired by uP&L it  1972 from the Deseret coal
Company, a Mormon Church enterprise, The Mormon Church and the
Castle- Va11ey Fuel Company nined the property fron 1938 to 1947 '
F rorn  1936 to  1938 the  rn ine  work ings  were  opera ted  by  two men '
Edwards  and Broder ick .  M in ing  be [an  in  th i  canyon in  1898 as  the
Gr i f f i t h  M ine .

The Des-Bee-Dove Mine permi t  a rea  conta ins  two mineab le  coa l
seans  -  the  I l iawatha  and B l ind  Canyon.  The min ing  p lan  cons is ts  o f
a  ser ies  o f  room and p i11ar  cont inuous  n ine  sec t ions .

The Des-Bee-Dove l ' l i ne  ceased opera t ions  on  February  6 ,  1987.
IIP&L is currently rnaintaining the aite in an indefinite "temporary
cessat ion"  phase because i t  t f re  coa l  marke t  inproves ,  th is  n ine  nay
be re -ac t iv l ted .  Before  UP&L temporar i l y  ceased opera t ions ,  the
Des-Bee-Dove Mine produced 725,000 tons  per  year  and pro jec ted  tha t
min ing  wou ld  end in  the  year  1998.
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EUM|fNGTON CANYON #4 (Beaver Creek Coal Conpany)

The l lun t ing ton  Canyon #4  Mine  permi t  a rea  conta ins  1 ,320 acres .
The underground operatlons ut i l ized room and pi l1ar nining nethods
in the Bl ind Canyon and l l iawatha coal seams in Federal Lease No.
U-33454 and SL-064903.  A11 underground n ine  opera t ions  ceased
Novenber  1 ,  1984.

Seaver Creek Coal Cornpany reclaimed the site during the period
of  August  15 ,1985 th rough Septenrber  30 ,  1985.  Three por ta ls  and one
open ing  were  sea led ,  regrad ing  and back f i l l i ng  o f  the  pad and road
areas  r . ras  conp le ted ,  so i l  r .ep laeed,  and reseed ing  done.  The
rec l -a imed s i te  has  been main ta ined s ince  tha t  t ine .

CMNDALL CANYON MINE (Genwal Coal Conpany)

i l i s to r ica l l y ,  rn in ing  had been conducted  in  Cranda l l  Canyon f rom
November  o f  1939 to  September  o f  l -955.  Min ing  in  Trac t  1  by  Genwal
CoaJ- Cornpany began in 1983.

The permi t  a rea  fo r  the  Cranda l l  Canyon Mine conta ins
approx iml te ly  158 acres  in  Hunt ing ton  Canyon in  Emery  County ,  Utah .
The cur ren t  ne thod o f  room and o i I la r  rn in ing  fo r  Federa l  Lease
SL-062648 w i l l  be  cont inued th r6ughout  l ,easE u-5+762.  P i l la rs  w i l l
be rernoved upon abandonnent of sections. Overa11, an advance-
re t rea t  min ing  sys tern  is  p ro jec ted  fo r  the  n ine .

The reserves  w i th in  the  permi t  a rea  are  proposed fo r  rn in ing
th rough  1994 .

IV, STUDY AREA

GEOLOGY

The East  Mounta in  CIA is  charac ter ized  by  c l i f f s '  nar row canyons
and h igh  p la teaus .  S t ra t ig raph ic  un i ts  ou tc ropp ing  w i th in  the  area
inc lude,  i rom o ldes t  to  youngest ,  the  l lancos  Sha le ,  S tar .Po in t
Sandstone,  B lackhawk For ina t ion ,  Cas t legate  Sandstone,  Pr ice  R iver
Format ion ,  Nor th  Horn  For rna t ion ,  f ' l ags ta f f  L imestone and Quaternary
depos i ts ,  L i tho log ic  descr ip t ions  a id  un i t  th ickness  are  g iven in
F igure  3 .

Rocks  in  the  s tudy  area  s t r i ke  nor theas t  and d ip  f  rom-one to
th ree  degrees  to  the  

-southeas t .  
The four  na jo r  s t ruc tu ra l  fea tu tes

occur r ing  on  Eas t  Mounta in  a re :  (1 )  Deer  Creek  Fau l t ; . (2 )  Roans
Canyon Fiult  Graben; (3) Pleasant Val ley f 'ault ;  and (4) Straight
Canyon Syncl ine. f ie'Deer Creek Fault ind Pleasant Va11ey Fault
trehd noith - south, wheteas Roan's Canyon Fault Graben and Straight
Canyon Syncl ine trend northeast - southwest. Fault displacements
range f rom severa l  fee t  to  approx imate ly  170 fee t .

B



o
System Series

Format ions
and members

Thickness
{feet} Lithology and water-bearing characterist ics

ouaternary
Holocene and

Ple is tocene

0-100 Al luvium and col luvium; c lay,  s i l t ,  sand,
gravel ,  and boulders;  y ie lds water to
springs that may cease to flow in late
summer.

Tertiary
Eocene and

Paleocene
Flagstaff

Limestone

10-300 Light-gray, dense, cherty, lacustrine l ime-
stone with some interbedded thin gray
and green-gray shale;  l ight-red or pink cal-
careous siltstone at base in some places;
yields water to spr ings in upland areas.

Paleocene Nonh Horn
Format ion

800+ Variegated shale and mudsione with inter-
beds of tan-to-gray sandstone; al l  of
f luv ia l  and lacust r ine or ig in ;  y ie lds  water
to springs

Cretaceous Upper

Cretaceous

Price River
.Format ion

600-700 Gray-to-brown, fine-to-coarse, and con-
glomerat ic f luvial  sandstone with th in
beds of  gray shale;  y ie lds water to spr ings
local ly.

Castlegate

Sandstone

150-250 Tan-to-brown fluvial sandstone and con-
glomerate; forms cliffs in most exposures;
y ie lds water to spr ings local ly.

Blackhawk

Format ion

600-700 Tan-toaray discontinuous sandstone and
gray carbonaceous shales wi th coal  beds;
a l l  o f  marg ina l  mar ine  and pa luda l  o r ig in ;
local ly scour-and-f i l l  deposi ts of  f luvial
sandstone within less permeable sedi-
ments;  y ie lds water to spr ings and coal
mines, mainly where f ractured or jo inted.

Star Point

Sandstone

350-450 Light -gray,  whi te ,  mass ive,  and th in-bedded
sands ione,  grad ing downward f  rom a
massive c l i f f - forming un i t  a i  the top to
th in  in terbedded sandstone and shale  a t
t he  base ;  a l l  o f  ma rg ina l  ma r i ne  and
mar ine. 'or ig in ;  y ie lds  water  to  spr ings and
mines where f ractured and jo in ted.

Masuk Member

Mancos Shale

600-800 Dark-gray marine shale wi th th in,  d iscon-
t inuous layers of  gray l imestone and
sandstone; y ie lds water to spr ings local ly.

Fi$rre 3. Stratigraphy and HlaJrogeologic characteristics of the East Mountain Area
( Danielson, et aI., 1981).



I

ITYDROLOGIC RESOURCES

GROUND WATER

_.  Thg ground-water  reg ime w i th j .n  the  CIA is  dependent  upon
c l ina t ic  and geo log ic  paraneters  tha t  es tab l i sh  i ys tems o i  recharge,
movement  and d ischarge.

- Snowraelt at higher elevations provides nost of the ground-$rater
recharge,  par t i cu la r ly  where  permelb le  l i tho log ies  such-as  f rac tu red
or  so lu t ion  L ines tone are  exposed a t  the  sur fade.  Ver t i ca l
migra t ion  o f  g round water  oc iu rs  th rough per rneab le  rock  un i ts  and/or
a long zones  o f  fau l t ing  and f rac tu r ing i  ia te ra l  n ig ra t ion  in i t ia tes
when ground water  encounters  imDermeab l_e  rocks  and lon t inues  un t i l
e i ther  the  land sur face  is  in te isec ted  (and spr ing  d ischarge occurs )
or  o ther  permeab le  l i tho log ies  or  zones  are  e icou i r te red  th i t  a11ow
fur ther  ver t i ca l  f low,

The Star  Po in t  Sandstone and lower  oor t ion  o f  the  B lackhawk
Fornat ion ,  Cas t legate  Sandstone,  p r ice  i . i ve r  Format ion ,  Nor th  Horn
Fornat ion ,  F lags ta f f  L imestone,  and Quar te rnary  depos i ts  a re
poten t ia l  reservo i rs  o r  condu i ts  fo r  

' s round 

"a ie r  
i t t  the  CIA,

Reservo i r  l i t ho log ies  a re  p redominan t l y  sands tone  and  l imes tone .
Sandstone reservo i rs  occur  as  channe l  and overbank ,  len t icu la r  and
tabu lar  depos i ts ,  whereas  l imestone reservo i rs  have deve loped
through -  so lu t  i  on  processes  and f rac tu r ing .  Sha1e,  s i l t s to ie  and
cemented sands tone beds  ac t  as  aquac ludeS to  i rnpede ground-water
movenent .  The Mancos Sha le  i s  cons idered a  r  eg i  ona l -aquac lud  e  tha t
de l im i ts  downward  f low w i th in  the  c rA.  Loca l iZec l  aqua i ludes  inc lude
re la t i ve ly_  th in ,  impermeab le  l i t ho log ies  occur r ing  ; i th in  the
s t ra t ig raph ic  sec t ion  above the  Star -po in t  Sandstone.

The Star  ?o in t -B lackhawk aqu i fe r  i s  p resent  and represents  the
on ly .  iden t i f ied  reg iona l  g rounc l - -water  re iource  in  the  i tudy  area
(Dan ie lson ,  e t  a1  . ;  1991) ;  Ground  ! , ra te r  assoc ia ted  w i th  tLe  p r i ce
River  Format ion  and Nor th  Eorn  Format ion  may be  charac ter ized  as
occur r ing  w i th in  an ,  ex tens ive  "perched"  aqu i fe r  zone and represents
a  s  ign i f  i can t  hydro log ic  resource .

Fau l ts  and f rac tu res  ac t  as  e f fec t i ve  condu i ts  fo r  g round water
and a11ow unsatura ted  downward  f  1ow,  Spr ings  hav ing  s i !n i f i can t
d isc la rges  (10  gpm or  g rea ter )  a re  nos t  co i lnon ly  loca ted  in
prox lml ty  to  nor th -south  and no  r theas t -southwe s t  t rend ing  fau l t  o r
f rac tu re  zones  (F igure  4) ,  In  par t i cu la r ,  the  Roans Can lon  Fau l t
Graben appears  to  ac t  as  a  s ign i f i can t  condu i t  fo r  q round r " ra te r .
Dr i l l i ng  f rom the  Deer  Creek  f r ine  ident i f ied  two naJor  hydrogeo log ic
un i t s  assoc ia ted  w i th  the  g raben .  Aqu i fe r  tes t ing  ind ica ted- the  

-

hor izon ta l  , fLow conponent  w i th in  the-graben is  towards  the  eas t  and
suggests  d ischarge occurs  in to  the  l lun t ing ton  Creek  dra inages  bas in .
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The St ra igh t  Canyon SYnc l ine
ground-water  movement towards the
Creek  d ra inage  bas in .

Data from seven boreholes located within the cottor.rwood /wi 1be r g

f , r ine-suggest  that  1o la11y ground-water ,  in  the Star  Point  Sandstone '
i t  to" i f iE towards the no-r t f reast .  o ther ,  nore reg ional  data ind icate
ground water moves from north to south'

the  C IA .  To ta l
i s  d is t r ibu ted

Tota l  D i  schar  ge

Approx imate ly  160  seeps  and  spr ings  occur  w i th in
spr i t t l ' d i scharge"  exceeds  iZOO gpm.  Spr ing  d ischarge
as  f  o l l ows  :

i s  a lso  though t  to  d i rec t
southwest  in to the Cot tonwood

Number of
Spr  ings

5

L i tho log ic  Un i t

F lags ta f f  L imes tone

Und i f  f  e ren t  ia ted  F lags ta f f
L imestone/Nor th  l lo rn  Format ion

Nor th  Horn  Format ion

Und i f fe ren t ia ted  Nor th  Horn  Format ion /
Pr  i ce  R ive r  Format  ion

Pr ice  R ive r  Format ion

Cas t lega te  Sands tone

Blackhawk Format ion

Star  Po in t  Sandstone

5

4Z

20 gpm

60 gpm

10 45 gprn

6 5 gprn

140 gpn

35 gpm

95 gpm

260 gpm

o
6

28

11

49

16

Ana lys is  f  ro rn  spr ing  samples  ind ica te  water  qua l i t y  . .
p.ogressi.refy aec rei- es"f rom' the Flagstaff Linestone to the Star

Po in t  Sandstone.

Mine in f low is  es t imated  to  to ta l  1500 gpm fo r  t le  Deer  Creek

Mine and Cottonwood/Wii l" i i -Ui"e and 100 gprn-in the Crandall  Canyon

Mine.  Mine  water  i r 'a i r " r r l r i "a - to  t t r "  l ,e i t  Eork  o f  Gr imes t /ash  and

i,r i i iut Cuttyo" at the Coiio""SoalWitberg Mine and to the l luntington
power  p lanr  a t  the  ; " ; ; -a ; ; ; i -n i ; ; .  M ine  water  i s  no t  d ischarged a t

the  Cranda l l  Canyon Mine or  Des-Bee-Dove Mine '  No d ischarge occurs

a t  the  rec la ined I lun t ing ton  #4  Mine .

Mine  water  w i th in  the  CIA represents  g round-water .dep le t ion  f rom

storige in the afacfirawi-roinati6n and Stir Point Sandstone and

in te rcept ion  o f  f low a long fau l ts / f rac tu res  '

11
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Meetinghouse Canyon and Deer Creek Canyon (5 and 6)

Approxirnately 4955 acres drain Meetinghouse Canyon and 3593
acres  dra in  Deer  Creek  Canyon,  Meet inghouse Creek  is  cons idered
ephemeral and Deer Creek is considered perennial .  The average
gradient of Meetinghouse Creek is 12 percent and the average
grad ien t  o f  Deer  Creek  is  13  percent .  Approx imate ly  56  acres  o f
sur face  d is tu rbance assoc ia ted  ! , r i th  the  Deer  Creek  Mine  is  found in
the  rn idd le  o f  Deer  Creek  Canvon.  The sur face  fac i l i t i es  a re  t rea ted
by  sed iment  cont ro ls  and a l l -  coa l  p roduced a t  the  mine  is  conveyed
to the Huntington Power Plant found adjacent to Euntington Creek
near  the  bo t ton  o f  Deer  Creek  Canyon.

Meet inghouse Canyon conta ins  4535 acres  and Deer  Creek  Canyon
con ta ins  3 ,347  ac res  o f  U .P .  &  L . rs  permi t  a rea .

Maole Gulch and Danish Bench (7 and 8)

Approx imate ly  6790 acres  is  assoc ia ted  w i th  the  dra inage area  o f
Map le  Gu lch  and approx imate ly  5960 acres  is  assoc ia ted  w i th  the
dra inage area  o f  Dan ish  Bench.  Soth  areas  are  pr inar i l y  Mancos
Shale f lats draining away form the southern end of East Mountain and
lack  the  conf ined canyons o f  some o f  the  o ther  d ra inages  found in
the  CIA.  Dan ish  Bench dra ins  to  Cot tonwood Creek  and has  an  average
grad ien t  o f  t2 ,5  percent .  Map le  Gu lch  dra ins  to  Hunt ing ton  Creek
and has  an  average grad ien t  o f  17  percent .  Permi t  a reas  o f  the
U.P.  &  L .  n ines  encompasses  837 acres  o f  Map le  Gu lch  and 250 acres
of  Dan ish  Bench.  Ne i . ther  a rea  conta ins  any  sur face  d is tu rbance
assoc ia ted  w i th  m in ins .

Grines- l^tash -(9)

Approx imateJ-y  8412 acres  is  assoc ia ted  w i th  Gr imes Wash
dra inage.  The Cot tonwood /  Wi .1be r  g  Mine  is  s i tua ted  w i th in  Gr imes
Wash and represents  31  acres  o f  sur face  d is tu rbance wh ich  is  t rea ted
by  sed iment  cont ro ls .  The average grad ien t  o f  Gr imes l l tash  i . s  14
percen t .  U .P ,  &  L . t s  permi t  a rea  encompasses  4120  ac res  o f  the
Gr imes  Wash d ra inage .

Sot tonvrood Creek  (10)

Th is  d ra inage  encompasses  10 ,373  ac res  and  inc ludes  a l l  d ra inage
to  Cot tonwood Creek  a long the  s res tern  ha l f  o f  the  CIA area .  I t  has
many srnal. l  canyons and contains 12 acres of surface disturbance
assoc ia ted  w i th  the  Cot tonwood Fan Por ta l  a rea  o f  the
Cot tonwood /b t i  lberg  Mine .  Th is  a rea  is  t rea ted  by  sed inent  cont roJ .s
and  i s  par t ia l l y  rec la imed.  The  pox t ion  o f  U .P .  q  L . ' s  permi t  a rea
conta inEd in  th is  d ra inage is  5120 acres .  There  is  a lso  a  por ta l  in
MilLer Canyon whi.ch drains to Cottonwood Creek and discharges
per iod ica l l y  due to  g rav i ty  d ra inage f rom the  n ine .
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o
V. POTENTIAL IMPACTS

GROIIND WATER

Dewater ing  and subs idence re la ted  to  n in ing  have the  grea tes t
po ten t ia l  fo r  impact ing  ground-water  resources  in  the  CIA.  The
impact of changes in vegetation on ground-water recharge should be
n in ima l  s ince  min ing  w i l l  d is tu rb  less  than 150 acres  o f  the  44 ,000
acre  CIA.  D is tu rbance o f  phrea tophy t ic  vegeta t ion ' (p r imar i l y
co t tonnood and some wi l low)  i s  neg l ig ib le .

The Cottonwood l t l i  lbe r g Mine Waste Rock Storage area is located
be low the  coa l  resource  on  Quaternary  sed inent  g rave l  tha t  d i rec t l y
overl ies the Masuk member of the Mancos Shale. Inasmuch as the
Mancos Sha le  i s  cons idered a  reg iona l  aqu ic lude,  the  s to rage
fac i l i t y  p resents  a  1ow r isk  fo r  inpac t ing  ground-water  resources .

Lewaterin-g. The volune of vrater being discharged from mines within
the CIA (1,600 gpm) approxinates the amount of vtater that is
currently being withdrawn frorn the ground-water system. The current
and projected withdrawal values may be total led and compared to
estinates.of ground-vrater discharg-e and recharge within the CIA and
thereby, alLow an assessment of cumulative dewatering inpacts.

Approx i rna te ly  38 ,400 acres  w i th in  the  CfA over l ie  the  coa l
resource  and represent  a  po ten t ia l  recharge area  ( r ' igure  6)  '
Average annual precipitat ion is approximately 20 inches over the
poten t ia l  recha ige  a iea  and hence l - the  to ta l  annua l  p rec ip i ta t ion
over  the  ou tc ropp ing  recharge area  is  53 ,900 acre- fee t .

Table 1A gives estirnates for the total annual discharge of
spr ings  f rom nater -bear i .ng  rock  un i ts  tha t  ove t l ie  the  coa l  resource

Tab:Lc-IA--P-rc-s-i.p.1-tatj-on--and-..]Sp*ulng Disctrelee Estimates for Areas
Above the Coal Resource. East Mountain CIA.

Normal Annual
Outc rop  Pr  ec  ip i ta t  i  on

Area  on  Outc rop
(ac res  \  (ac re - fee t  \

Total Annual
D ischarge  o f

Spr  ings
(Percent  o f  annua l
p rec ip i ta t ion  on

ou tc roP)

3"L

t'L

L i tho log ic  Un i t

Und  i v ided  F lags ta f f
L imes tone ,  Nor th  Horn
Format ion ,  P r i ce  R ive r
Format ion

Cas t lega te  Sands tone

Blackhawk Format ion ,
Star  Po in t  Sandstone

26 ,000

3 ,300

9 ,100

43 ,300

5 ,600

5 ,000

Tota l

L4

3"L



Discharge  a lso  occurs  d i rec t l y  to  perenn ia l  s t reams where
channe ls  in [e rsec t  g round water  w i t t t in - the  B lackhawk Format ion  and
Sta r  Po in t  Sands tone .  The  s ix  perenn ia l  s t reams tha t  occur  w i th in
the  CIA  a re :  Cranda l l  Creek ,  l , {L11  Fork  Creek ,  R i lda  Creek ,  Gr imes
Wash Creek ,  Cot tonwood Creek ,  and l lun t ing ton  Creek .  A11 o f  these
s t reams in te rsec t  the  lower  B lackhawk Fo imat ion  and Star  Po in t
Sands tone .  A  s tudy  conduc ted  a long  Mi l l -e r  Creek  in  the  ?d jacen t
Gent ry  Mounta in  a rea  ind ica ted  s t reamf low subs tan t ia l l y  inc reased
( f rom B to  115 gpm)  as  a  resu l t  o f  d isch 'a rge  f rom the  B lack l tawk
Format ion  and S lar  Po in t  Sandstone (Cyprus-P la teau l t in ing  Company,
S ta r  Po in t  M ine  PAP,  pages  733-40) .  The  resu l t s  f rom the  Mi11er
Creek  s tudy  sugges t  perenn ia l  s t reans  tha t  t raverse  the  reg iona l
aqu i fe r  sus ta in  s im i la r  g round-wate r  d ischarges  (o r  base  f low
recharge) .  Accord ing ly , - to ta l  base  f low recharge  to  Perenn ia l
s t reams i  s  es t imated  to  be  600  gpm.

Tab le  18  l i s t s  es t imated  g round-wate r  d ischarges  to  perenn ia l
s t reams and  f rom mines .

Tab_1_e_1-B-Es_t!n_at_gd_3_r_o_Und::!,later Discharee to ?erennial Streans and
f rom Mines .  Eas t  Mounta in  C IA .

D i  scharge  to  Perenn ia l  S t reams (  0  to ta l  )
D ischarge  f  rom Mines  ( :  to ta l )

Tot al-

Tab le  lC  approx imates  the  amount  o f  g round water  d ischarged to
the  a tmosphere-6y  n ine  vent i la t ion  sys terns .  Psychronet r i c  fo rmulas
were  u t iL ized  to  der ive  vent i la t ion  d ischarge va lues  and
ext rapoLated  to  mine  eLevat ion .  Average re la t i ve  humid i ty  da ta  f rom
the Cent ra l  Weather  S ta t ion  in  the  Mant i -LaSa1 Nat iona l  Fores t  were
a lso  used in  the  psychromet r ic  ca lcu la t ion .

l lb l€ -  1C.  ABJI rox imate  Atmosgher ic  D ischarges  f rom Act ive  Mines .
Eas t  Mounta in .  CIA.

Approx imate
Mine  D ischars .e  Ra te  (gPm)

600 gpm
1600 gpm

2Z0A gpm

I

Cot tonwood /Wi  lberg  Mine
Deer  Creek  Mine
Cranda l l  Canyon Mine

TOTAL

36
36
10

82
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Total- ground-water discharge within the CIA (sumrned from Tables
LA,  18  and LC)  i s  cur ren t ly  about  3700 gpm,  where  / t l  Percent
(2100 gpm)  o f  the  to taL  represents  na tura l  d ischarge to  s t reams and
spr ings  and  59  percen t  (1600  gpm)  resuL ts  f rom min ing  ac t i v i t i es .

L ines  (1985)  inves t iga ted  the  ad jacent  Tra i l  Mounta in  a rea  and
ind ica ted  reg ionaL aqu i f - r  in f low to  mines  is  der ived  f rom aqu i fe r
s toxage  (80  percen t )  and  aqu i fe r  d i scharge  (20  percen t ) .
Ex t rapo la t ing  these percentages  to  the  Eas t  Mounta in  CIA a l lows
dep le i ion ,  due  to  p resen t  m in ing  ac t i v i t i es  (5200  ac res  n r ined)  '  o f
reg iona l  aqu i fe r  s to rage and d ischarge to  be  es t ina ted  a t  1280 gpm
and 320 gpn,  respec t ive ly .  Assuming fu tu re  min ing  encornpasses
12,000 acres  and t " t i11  cont inue to  encounter  s teady  -  s ta te  in f low
f rom the  reg iona l  aqu i fe r ,  then dep le t ion  wou ld  inc rease to  2960 gpm
for  s to rage and 740 gpn fo r  d ischarge.

U.P .  &  L .  has  p roposed  to  access  coa l  reserves  fo r  the  Deer
Creek  Mine  by  dr iv ing-a  rock  tunne l  across  the  Roans Canyon FauJ. t
Graben.  A  d i i l l i ng  ind  tes t ing  program ident i f ied  two water -bear ing
zones w i th in  the  g iaben.  fhe  opera tor  in tends  to  n in i rn ize  in f low-  by
pressure  grou t ing  the  water -bea i ing  zones  dur ing  deve lopment  o f  the
iock  tunne l .  T t  i s  no t  an t ic ipa ted  tha t  the  d ivers ion  o f
ground-water fLow within the Roans Canyon Fault Graben wil l  exceed a
to ta l  o f  100  gpm.

Future  min ing- induced dewater ing  is  p ro jec ted  to  enconPass  2100
gprn  and hence,  the  cumula t ive  dewater ing  to ta l  wou ld  be
i ip rox i rna te ly  3700 gpm.  Fo l low ing  the  Eessat ion  o f  min ing ,  the
d l "scharge o f -  g round-water  to  the  ie f t  Fork  o f  Gr i rnes  Wash,  Mi l1er
Canyon, 

-Hunt 
ington Power Plant and the atmosphere wil l  cease and

work ings  w i l l  beg in  to  f l ood .

The  impac t  assoc ia ted  w i th  the  reduc t ion  in  su r face  f low i s
cons idered te rnporary ,  M ine  fLood ing  w i l l  conce ivab ly  lecharge
reg iona l  aqu i fe r  s tb rage and re -es tab l i sh  the  na tura l  g round-water
co idu i t  sys- te r  tha t  wa i  opera t iona l  p r io r  to  min ing .  Th9 max imum
t ime span-  requ i red  fo r  comp le te  n ine  f lood ing  may  be-der i ved .by
assun ing  the  

- f ina1  
work ing i  (14 ,000 acres)  w i l l -  re rna in  open (average

5 foo t  ie igh t )  and cav ing-w i l -1  no t  occur .  Accord ing ly ,  fo r  work ings
tha t  exper fence in f low (  eo t tonwood i  Wi  1be r  g  Mine ,  Deer  Creek  Mine ,
Cranda l i  Canyon Mine)  an  upper  l im i t  o f  20  years  rnay  be  der ived  fo r
comple te  minL  f lood ing .  I t -shou ld  be  no ted  tha t  cornP le te  f lood ing
wi1 i ,  undoubted ly ,  ne ie r  be  ach ieved because the .hyd- rauJ- ic  head
genera ted  as  f lobd ing  proceeds w i l l  inc rease un t i l  the  hydrau l i c
l roper t ies  o f  the  .o5 t l  t loor  and r ib  a re  exceeded and f low w i th in
the  rocks  in i t i a tes .
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$rbsidqqge. Subsidence irnpacts are largely related to extension
and expansion of the exist ing iracture system and upward propagation
of  new f rac tu res .  Inasrnuch as  ver t i ca l  and la te ra l  rn ie ra l ion  o t
! , ta te r  appears  to  be  par t ia j -1y  cont ro l led  by  f rac tu re  c6ndu i ts ,
readjustment or real ignment in the conduit system wil l  inevitably
groduce changes in the configuration of ground-water f1ow,
Potential changes include increased fLow rates al.ong fractures that
have "openeq", and divert ing f1ow along new fractures or r,r i thin
perneab le  J - i tho log ies .  Subsur face  f loe , r  d ivers ion  may cause the
dep le t ion  o f  water  in  cer ta in  loca l i zed  aqu i fe rs  and po ten t ia l  loss
o f  f low to  spr ings  tha t  w iL l  be  undermined,  Inc reased f low ra tes
along fractures would reduce ground-water residence t ime and
potential ly improve !,rater qual i  ty ,

-  Yining wil l  occur beneath approxinately 13 springs that have a
conbined f low in excess of 625 gprn. overbi lrden thicEness averages
nore  than 1000 fee t  beneath  areas  where  spr ings  are  loca ted .
D ivers ion  o f  spr ing  f low is  cons idered to -be  a t  overaL l  1ow r isk .

SJLREAEE-XATEB

The cumula t ive  inpac ts  assoc ia ted  w i th  min ing  w i th in  the  CIA
wi l l  be  summar ized by  ind i .v idua l l y  d iscuss ing  impacts  assoc ia ted
wi th  the  Cranda l l  Canyon Mine,  Hunt ing ton  f4 -Mine ,  Deer  Creek  Mine ,
Cot t  onwood /  h l i  1be  rg  Mine  and the  Des-Bee-Dove Mine.  Creeks  and
dra inage  a reas  wh ich  a re  re fe renced  by  (# )  o r  d iscussed ,  a re  shown
on F igure  5 ,  Sur face  Water  Dra inage Mip .

eo-!tonwood/Wi1be-re Mine. The CottonwoodlLl i lberg Mine is located in
Gr imes Wash.  Gr imes t tash  dra inage qua l i t y  i s  g iea t ly  a f fec ted  by
the inf lux of the Right Fork. f f ,e i igfrt  i .ork Sriginites in the 

-

Nor th  Horn  Fornat ion- ( in te rbedded sha ies ,  s i l t s to ies ,  and
sandstones) ,  wh ich  is  abundant  w i th  ca lcareous  mater ia l  ,  As  a
resu l t ,  the  R igh t  lo rk  cont r ibu tes  a  re la t i ve ly  h igh  anount  o f
suspended soL ids  to  the  Gr imes Wash dra inage,  The grea tes t  fac to r
in f luenc ing  the  suspended so l ids  leve1 i r i  ine  n ig t r t  Fork  d ra inage
dur ing  1988 was the  sudden increase in  tempera ture .

As  repor ted  in  1985,  the  TDS 1eve1 increased s l igh t ly  a t  the
loca t ion  be l "ow the  mine .  Two poss ib le  fac to rs  s ta tea  fo i  the  r i se
were Cottoru,rood /Wi lber g Mine Discharge and l lancos Shale seeps. Due
to  the  fac t  tha t  no  l ra te r  was  d ischa iged f ron  the  n ine  dur ing  1985
through 1988 (one except ion  in  August -1986) ,  seeps  enanat ing  f ron
the I ' lancos Shale probably have the greatest inf luence upon the
1eve1 .  Per iod ic  sanp l ing  dur ing  1986 and ear ly  1987 conf i rned the
seeps '  con t r ibu t ion  to  the  TDS 1eve1.  The ave iage fo r  the  four
sanp les  co l lec ted  was  1 ,188  ng /1 ,  rep resen t ing  a  near l y  3 .3 .  fo ld
increase over  the  h is to r ica l  i verage i  fo r  the-R igh t  and Le f t  fo rks .
(Annual Hydrologic Monitoring nepoit for 1988 , pC, 24).
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A11 sur face  fac i l i t i es  a re  t rea ted  by  sed iment  cont ro ls  and as

such,  there  are  no  po ten t ia l  impacts  f rom sed i rnents  genera ted  f ron
d is tu rbed  a reas .

Waste rock generated from the Des-Bee-Dove and Cottonwood/
lJ i lberg  Coa l  Mines  is  d isposed o f  in  a  ser ies  o f  seven in te r -
connected storage cel ls which consti tute the Cottonwood / l .r i  1be rg
Waste  Rock  Stor ige  area  (F igure  4) .  The v tas te  rock  s to rage s i te  i s
loca ted  a t  6 ,800 fee t  e leva t ion ;  annua l  p rec ip i ta t ion  is
approximately 14 inches, and the vegetation surrounding the waste
rock storage area is the pinyon-juniper community type'

Each conplete waste rock containnent structure consists of over
four feet of shot and crushed ioal ,  sandstone, and mudstone rock'
The expected waste tock encountered wil l  be approximately 70 Percent
sands tone,  20  percent  in te rbedded mudstone and s i l t s tone,  and 10
percent  boney  coa l  .

Roof and f loor materials are sandy loam to loany sald in
nature .  Ana lyses  o f  roo f  and f loor  mi te r ia l  ind ica te  h igh  Sod ium
Adsorp t ion  na t ios  (SAR)  (Mean=L7.36 ,  S tandard  Dev ia t ion=25.14) ,  and
moveurEnt  o f  sod ic  mater ia ls  i s  typ ica l l y  assoc ia ted  w i th  hydroscop ic
r ise  and leach ing  processes ,  E i -gh  SAR 1n the  $ras te  rock  s to rage
area shou ld  no t  be  a  concern  to  water  qua l i t y  because dra inage f ron
the  s to rage s i te  shou ld  be  minor .

Ana l -yses  f rom Dr i l1  l l o le  EM-23C,  ind ica tes  1ow pE (3 .3 ,  2 .9 ,
3 .7 )  w i th in  the  mudstones  and s i l t s tones  d i rec t l y  be low the  H ia$ra tha
Coa l  Seam.  Add i t iona l l y ,  roo f  and f loor  ana lyses  ind ica te  h igh
pyr i t i c /marcas i te  1eve1s  (7 " teSt  Mean=8.15 ,  S tandard
iLv ia t ion=10.82) .  The co l luv i f im and Mancos Sha le  wh ich  under l ies
the  waste  rock  s to raqe area  is  ca lcareous  and shou ld  be  su f f i c ien t
to  neut ra l i ze  d ra ina [ ,e  o r  seepage f rom areas  w i th in  the  waste  rock
s to rage  s i te ,  wh ich  cou ld  po ten t ia l l y  fo rn  ac id ,

Although most water associated with the Cottonwood /Wi 1be r g Waste
Rock  Storage Area w i l l  evapora te ,  some water  w i l l  inev i tab ly
percolate through the storage ce11s and underlying col luvium
deposits. Eventual ly seepafe would contact the Mancos Shale and
fu i ther  degradat ion  ( inc reasea TDS and EC)  o f  water  qua l i t y  wou ld
take  p1ace.  Accord ing ly ,  d ra inage f rom the  waste  rock  s to rage s i te
would have 1it t1e down-gradient effect.

D-e-e-L C r ee-k Mine. Ref erencing Table lD, i t  is apparent t t lat the
quali ty of Deer Creek runoff-degrades fron the upper to lower
Jarnpl ing points. The quali ty oi the lower point is affected by the
Manlos  5h l1e  and is  dominate i  by  ch lo r ide ,  su l fa te  and sod iun .

Tab le  1D.  Deer  Creek  Water  Qua l i t y .

Calciu Chloridi lllduclirilr laSo€siu'tr Sorliu! lrlfate IDS -l5l-
Above Hax 82.0 176.0 1580 183.9 l  l  l .6  255.0 897 3592'0
Mine Mean 49.5 19.2 58]  37.5 27,5 63.8 335.0 124.9

5 0 0 . 0  1 5 4 4  2 0 5 4 0 . 0

2' f  s.8 684 490 .9
Be low  Max

Mine  Hean

i l 2
7 3

420.0
124.4

2300
I  1 5 3

122.8
67 .0

18

233 .8
I  r 4 . 9
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Deer  Creek  sed iment  pond d ischarge has  been h is to r ica l l y  w i th in
UPDES l in i t s ,  bu t  d ischarges  h igh  Tota l  D isso lved So l ids  degrad ing
downstream water qual i  ty ,

A11 sur face  dra inage fac i l i t i es  a re  des igned to  sa fe ly  cont ro l
water  and sed iment  runof f  f  ro rn  a l l  d is tu rbed axeas .  In  add i t ion ,
al l  surface water originating f rorn undisturbed Lands upstream of the
fac i l i t ies  a rea  w i l l  be  cont ro l led  and d iver ted  around the
opera t ion .  S torm runof f  f rom wi th in  the  mine  fac i l i t i es  a rea  is
co lLec ted  in  a  sys ten  o f  open d i tches ,  bermed roadways and cu lver ts ,
and is  d ischarged to  Deer  Creek  be low the  fac i l i t i es  a rea .

The sed iment  pond is  des igned to  de ta in  the  lO-year ,  24-hour
storm event. I t  should be noted that when the design event is
exceeded ( i .e .  s to rms la rger  than the  10-year ,  24-hour  s to rn) ,
sed iment  de ten t ion  t imes w i l l  be  reduced,  lead ing  to  a  s l igh t ly
h igher  sed inent  load  in  Deer  Creek .

Runof f  f rom 25 acres  o f  d is tu rbed land w i l l  be  temporar i l y
de ta ined in  the  Deer  Creek  Mine  sed inent  pond and w i l l  be  re leased
to  Deer  Creek  w i th in  I IPDES l in i ta t ions .  The sur face-water  impact
assoc ia ted  w i th  the  Deer  Creek  Mine  opera t ions  w i l l  be  n in ina l  .

Rec lamat ion  o f  the  dra inage a t  the  Deer  Creek  i l i he  w i l l  cons is t
o f  remov ing  the  temporary  d ra fnage sys tem,  d ivers ion  and
sedirnentation pond. Permanent channels wil l  be constructed over the
f i l l  and  in to  a  sp lash  bas in .  The Utah program regu la t ions
cur ren t ly  regu i re  a11 d ivers ions  to  be  rou ted  away f rom f i l l  .
However ,  the  app l ican t ts  p roposa l  has  been de termined to  be  sound
engineering design and acceptable as a s tate-of-the-art experirnental
p rac t ice  under  I IMC 785.13 .  A11 channe ls  a re  des igned to  pass  the
100-year, 24-hour runoff peak f1ow. The proposed surface-water
recl-amation plan wil l  have negligible inpact on !,rater quanti ty or
qua l i t y  o f  Deer  Creek  and i t s  t r ibu tar ies .

D-e-s-Ie€--D-qve I-ine. The Des-Bee-Dove Mine complex ceased operations
i .n  February  1987 fo r  econon ic  reasons  and is  in  an  indef in i te
" temporary  cessat ion" .  The n ine  is  a  d ry  n ine  and a l l  sur face
drainage is treated by a sedirnent pond and released to an ephemeral
wash.  S ince  a l l  sur face  water  i s  t rea ted  by  a  na in ta ined sed i roent
pond, the effects of the Des-Bee-Dove Mine operations or the
hydro log ic  ba lance are  neg l ig ib le .

gun!jnCl.gn-#4-x:-ae. The major aquatic habitats within the permit
a rea  axe Mi11  Fork  and L i t t le  Bear  Creek .  A11 rec la ined n ine  lands
are within t l i1l  Fork Canvon. Based on benthic macroinvertebr ate and
aguatic habitat surveys Londucted by the operator and on data
p fov ided by  the  u tah  b iv is ion  o t  w i id l i fe  i .esources ,  ne i ther  c reek
supports game or non-game f ish and both lack suff icient f low in most
years  to  p rov ide  spar , rn ing  s i tes .  However ,  these s t reans  probab ly
contr ibute some invertebrate food i tens and a sna1l amount of
surface f low to truntington Creek, an important f ishery in the region.



The n ine  is  cur ren tLy  rec la ined and a l l  sur face  s t ruc tu res  have
been removed and a l l  d is iu rbed areas  reseeded.  Sed iment  cont ro ls
are  in  p lace  ( i ,e .  sed iment  ponds)  and there  is  no  an t ic ipa ted
impact to lr l i11 Creek from thE Huntington #4 Mine due to the lack of
po ten t ia l  sources  o f  inpac t .

Crandall  Canyon Mine. Crandall  Canyon Mine is located in Crandall
Canyon.  The U.S.  Geo log ica l  Survey  es tab l i shed a  gag ing  s ta t ion  a t
the mouth of Crandall  Canvon Creek in L978. Flow data col lected at
the  gag ing  s ta t ion  are  no i  comple te  fo r  the  w in te r  in  most  years ,
due presumabJ.y  to  da ta  acqu is i t ion  prob le rns .  However ,  the  l im i ted
data indicate that most of the f low of Crandall  Canyon Creek occurs
in the period of May through July. Assuming an average of 30
acre- fee t  per  month  fo r  the  per iod  ! , rhen xecoxds  were  n iss ing ,  the
average annual f low for the six year period of data was 2740
acre - fee t .

Sur face  water  qua l i t y  da ta  co lLec ted  f rom Cranda l l  Canyon Creek
by Genwal Coal Conpany for the Tract 1 Lease fron 1985 indicate that
the  dominant  ions  in  Cranda l l  Canvon Creek  are  ca lc ium and
b icarbonate .  To ta l  d isso lved so l ids  concentxa t ions  in  the  s t rearn
have var ied  f  ro rn  180 to  286 mi l l ig ra rns  per  1 i te r ,  w i th  lower
concent ra t ions  normal ly  occur r ing-dur ing  the  h igh  f low season.
Tota l  suspended so l ids  concent ra t i .ons  in  Cranda l l  Canyon Creek  have
var ied  dur ing  the  per iod  o f  record  f rom 0 .5  to  208 .0  rn i l l i g rams per
1 i te r .  As  expec ted ,  the  h ighes t  suspended so l ids  concent ra t ions
genera l l y  occur  dur ing  per iods  o f  h ighes t  f1ow.

The main  concexn in  te rms o f  imDact  to  sur face  water  i s  water
qua l i t y  de te r io ra t ion  downs t ream f r6n  the  m ines i te ,  p r imar i l y  in  the
form o f  suspended sed inents .  Typ ica l l y  the  suspended sed iment
concent ra t ion  in  Cranda l l  Canvon Creek  s ince  L983 var ied  f ron
approx imate l -y  205 ng /1  to  0 .5 - rng /1 ,  Low suspended sed iment  va lues
are  assoc ia ted  w i th  na tura l  c l imact ic  and geo log ic  p rocess  a l though
a propor t ion  nay  be  a t t r ibu ted  to  sur face  d is tu rbances  f rom roads
and the  mine  pad area ,  Sed iment  cont ro ls  do  ex is t  fo r  the  d is tu rbed
sur face  axeas .  There fore ,  the  impact  assoc ia ted  w i th  min ing  in
Cranda l l  Canyon is  min in ized  by  sur face  cont ro ls  ( i .e . ,  sed inent
pond  ,  d i ve rs ions ,  e tc .  ) .

VI . SI}MMARY

Mine opera t ions  w i th in  the  CIA cur ren t ly  in te rcept  reg iona l
aqu i fe r  f low a t  an  approx imate  ra te  o f  1 ,600 gpm.  Of  th is  to ta l  ,
approximately 1586 gpn are consunptively lost to mine venti lat ion
(86  gprn)  and coo l ing /evapora t ion  a t  a  power  p lan t  (1 ,500 gpm) .  The
rena in ing  14  gpn are  d ischarged,  n i thout  in te rbas in  t rans fer  o f
water  to  s t reams.  Mine  water  d ischarge meet  requ i red  e f f luen t
l i n i ta t ions .

ra



Future nining operations are designed to avoid interception of
fault  conduit f15w ind accordingly, 

' i i f low 
from the regional .aquifer

is est imated to increase fron f lebO gpn to 3700 gpm. Approxinately
80 percent  o f  the  f low w i l l  be  der ived  f  ro tn  s to rage and.20  percent
f  ro rn  d ischarge.  Consurnpt ive  use  is  no t  an t ic ipa ted  to  inc rease.
Mine water  d fscharge (1 -500 gpm)  and vent i la t ion  losses  (86  gprn)  -w i11
be d iscont inued up6n cessat f6n 'o f  m in ing .  Concommi tan t ly '  f lood ing
of  abandoned work ings  w i l l  in i t ia te .  An upper  l im i t  o f  20  years  has
been es t ina ted  fo r  comple te  f lood ing  o f  work ings  and
re-es tab l i shment  o f  the  premin ing  ground-water  sys tem'

D ivers ion  o f  spr ing  f low is  cons idered to  be  a t  overa l l  1ow r isk '

Sed i rnent  cont ro l  neasures  have been and w i l l  be  des igned and
inp lenented  to  reduce and s tab i l i ze  contaminat ion  Of  sur face  s ta te rs '

Fo l low ing  cessat ion  o f  rn in ing ,  was te  rock  s to rage areas  w i l l  be
adequate ly  covered w i th  topso i l  ind  a lL  d is tu rbed areas  w i l l  be
s ta f i l i zeb  and revegeta ted  to  p revent  sur face  watex  contaminat ion .

The des igns  proposed fo r  a l l  an t ic ipa ted  n i r - r ing  opera t ions
wi th in  the  CIA are  here in  de ter rn ined to  be  cons is ten t  w l th
preventing danage to the hydrologic bal,ance outside the proposed
mine p lan  areas .

AT9 9  I  L -24
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APPET{DIX I

Omulatl.ive Sydrologic Iryact Assesrent Srurmary
Des-Be?ove I'line Ccryler

Surface-l{ater Hydrolory

llhe Des e lt{,ine Ccmplor is located on an unnaned tributarl' to Grfuues
Wash, alproximately 4 mjles tTstrean of it-s conflr:ence wit} Cdtornrood
ereek. Cottomrood Creek is a perer:nial stream enterirg the San Rafae1
River approximately 18 nriles soutieast of the nine. No perennial or
internittent strearre exist within ttre Des-Bee-iDqte l{ine -crylex Snrnit
Uounaary. 5he dlctlrrbed areas associated with the Des-Bee-Dove iacjlities
and sedirnentation ponds are located on an unnamed e5hemeral tri-butary to
Grirnes 

l{ash. Ihere are bro sunll springs located wl,tfrin the prnit area.

ASryroxinate.ly 55 lnrcent d ttre streanflor of Cottornrood Creek occnrs
duEng the April-.June snc$rnalt runoff period. Iverage annual
precipitation ranges frcm 14 inctres at tlre Des-BeeDove F1ine Ccnplex to
cxrer 30 inctres on East I'tountain. Ihe water qualiQr in Grines wastl
reflects tbre presence of carbonate rrcks whidr cap tbe ri$es and paks in
tbe basin. Total d:jssolved solids (S) conentrations range from 200 to
{00 $q/L (trtilIngrals [Er liter). Domstrean of the cumnlative iJryact area
(belqr a USGS strean gage) , water gualier is degraded b1r natural runoff
and irrigation return flqrvs whidx pass over trlancos Shal*rived soils.
Ihe glpsiferous Marrcos Strale contributes substantial corrcerrt:atiqrs of
salts to ttre surface{ater systeru. TrS concentrations in t}re San Rafae.l
River r 28 niles southeast of- the Des-Bee-:Dcnre l.tbe Ccrryil.ex, Qrpically
a\rerage frcm 21000 to 41000 lnrg/L. wilberg nine disctrarge water, htlicb is
Ptnped to the nirc ccrqllerr @ntains atr4xoxinately 550 rq/L S, based on
four years of rlisdrarge data. llhe other rrine within the Cottsmood Creek
lrainager Trait llountain, disdrarges little nine water to the surfae
drainages.

Geologic Setting

Ihe lwemost stratun d irynrtane in ttre area is tbe ltasuk Shale l-tmber
of tlte l'lancc Shale Formation, htrictt crops out dsrrrstrean of the Des-Bee-
Dove lline Ccq>lex. flbove t}re trlasuk Shale nesrber are t}re Star Point
Sandstorrer the coal-bearing Blackhavk Fomation, the Cacllegate Sarristone,
ttre Prie River Fortation, and ttre Norttr Eorn Formation. Faults knqrr to
erist witlrin ttre trnrrnit boundary jnclude the Deer Creek, Bear Carryrcr, and
!{aple Gu1ch Fzu}ts. No ignears int-n:sions are knorn to erist wittrin the
trnrmit area.
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Shere are bro mineable coaf sears in the area: ttre Eiaratba sean at the
base of ttre Blackha*, iltd the Elind Carryron sean aS4xoxinately 90 feet
aborre the Eiaratha sear. 

-

Ihe Des-Bee-Dc've rn-inirq otrnrati.orrs are setrErated frcm the Oeer Creek ard
Wilberg nines ry the Deer Creek Fau1t in the western portion of the pr:nit
area. Both nineable seams are ectracted by Des-Be*Done qnrations,

the tti.anattra s€m is accessed through the Oeseret nine; t}re Blind Canyon
seam is aeessed, ttrroryh the eeefiive arul Litt1e Dorre nines. A1than$r the
Des-Bee-Dove 5nunit area spns the Huntington Creek and Cottomood Creek
orainage basinsr all surface disturbane fu confined to ttre Cottoruood
Creek basin. The Des-Bee-iDove t'line Cclqilex is a relatively ldry" mine,
and has intsrceSted virtrnlly no grcund water drrirq its history. For
tlis reason' gror&r*ater iJnpacts to the Huntington Creek basin are
regligible and the cunr:Iative hydrologic fu5nct discussion is confined to
tlre effects of nirring on ttre corttormood creek basin.

Ihere is scme overlap bebresr ttre Wilberg nine otrnratiors in ttre
CottonrmC Creek basin and the Deer Creek nine oSnrations in the
Huntingtryt Creek basin. Itre Wilberg nine ognrates in ttre lcryer coal seani
the lliaratha, and the Deer Creek ttine operates in the upper coal s€rL tlre
BUrtd Carqrm; therefore tbe ninirq oSnratiors of ttre oeer Creek nine
pqrtially overlie the oSnratisrs of 

-tJre 
wilferg rulne. Ihe werlap of

tltese ninirg oSnratiors occurs at tlre boundary bebpeen the Hunti-rgton
Creek and Cottornrood Creek drainages. nre surfacerrater drainage boundary
is assuned to be ttre sane as ttre gron&water basin divide. }line inflors
frcrn witberg will be dischargd into tbe Cottonrrood Creek drainage and
nine jrrflopi frcm ttre Deer Cieef rrine will be disAd"d into th6
Huntington Creek basin. the overlap of tbe WiLberg nine jnto tlre
Antingtsr Creek basin is j$sigrificant, wtrereas ttre overlap of tlre Deer
Creek rrine into the Cottorsood drainage is larger. Ho'rwer, since all
interepted grannd water in the Deer Creek nine will be disdrarged into
Huntington Creek, ttrere is no significant surface-waLer iryact (guantiQr)
related to ttre interaction.

Scne interbasin transfer d grond water will occur bebryeerr the tro basins
as a result of these bso mines overlaEping. Wilberg will interept, ground
water frcrn tlre Huntirgtcr Creek basirl and Deer Creek wiJ.l intercept (a
relatively larger anount of) ground water frcn the CorEtorryood Creek basin.
Ihe rret effect will be a slightly bigher volr.re of intercepted Cottcruood
Creek ground water being disctrarged into ttre Euntington Creek basin.
Since Des-BeeDove inteiepts njJli.u,al ground saterr rro uuine-rnter
disctrarges are-anticipted- Ihe effects of tbi"s mine will be oyerslnadqred
bY the hydrologic irpacts of its neigfibors. Belq'r t}re confluence of
Corttonnrvood Creek witlr the San Rafael River (lrhicfr is also belm tlre
confluene d Hntingtsr Creek witfi the San Rafael) , tbe ret effect d all
interbasin transfer of ground water will be negligible.

Grqur&water HydroloEf

Grotnd water ocs,rrs under trnrdred water table ard confjned conditiqrs ir
tbe general area of the pes-Aee-Dove I'firc CryIar, Numerous springe have
been i&ntified on East tlountain west d the nes-Sgs-ipsyg pmit area.



Ihese sprirrys rarge frqrn eltreneral seeps to prennial springs. t'lct of
t}te spqings originate in the r44nr prtion of the Nortb Horn Fosnation as
perched springs. Srly two spr-i"g" have been identified in ttre Oes-Bee-
!9ve pennit area. Both springs are associated with faults and neittrer
riisdrarges siEulf icarrt quantities of, water.

At present' ground water enters the WiJberg mine at flcnr rates up to 4 cfs
with ttre ptential for rnore water to be encountered internr:ittently as
nining operatiurs extend further and interetrt both fault zones ana
saturated ftwial ctrannal sandstsres. Ihe upper liai.t of ptential future
mine disctrarges (gror.ur&nater inf,Lqr less inlLrrral nine corsrrption) has
been esti-nated to be atrproxirnately 4 ds. Given the hydrogeologic con-
ditims in the area and tbe histoiicat nine water inftcn{ ai ttre-mine, suc}r
a value i"s considered a worst-case situation.

ilhe Des-Bee-Dove I.{irE Ccrqflex otrnraticrs bave not interepted sigrrificant
quantities of ground water. the applicant retrnrts tro inbidents-of najor
groun#ryater intereption. In one jncident, the working face crossed a
{attft hydro}ogically connected to arr irr-nine srq). rn the second
instancer tfie nining otrnration interepted ]ess tian 10 gpt inflcn in the
fall of 19ffI. Itte .lleakero ceased by the second quarter-cf 1984.

Groun&ryater quatitlr is characteriaed as a calciurnagrresiun:bicarbonate
tlTFr ard is sj-milar to ttrat d the sr:rface water in the area. S
concentratisrs range frm 254 WL to 695 ry/U but consistenlly average
372 rry/L. Sudr values are sinilar to concentration-e &seryed in ttre
surface waterso

AnticiSnted l.{ining

CoaI m.inixg otrnratiors harre been in existence in the Des-Bee-Dorre area
since ttre 1890's. AIl anticiSnted nining within ttre area inc.ludes Trait
l'lountainr Wilbergr ard Des-Be*Done mines in the Cottoryood Creek basin,
and tbe Deer creek mine in ure ltrurtington creek basin.

Delineation d the C\mr:lative lrFact Area (CIA)

Surface 
!{ater

StrrElll parts of ttre Des-Bee-Dove and Witberg niniJq oSnrations overlap into
tlte HunLington Creek drainage basin; - simitfoly, a suall part of the Deer
Creek n'jne crmulative iryact ar€ overlags inlo the Cottsmoo0 Creek
basin. llbe ccrqnund effect on the tno G insignificant,. Iherefore, the
qunulative iJIFact area for ttre Des-Bee-Dq/e t'fine Cryler inctudes the
Cottornrrood Creek basin only. Belqr the confluene of Grires wash and
Cottonsood Creek, stream disdrarges are of sufficient nagnitude tlrat 1t is
unlikely ttrat ninirg-related impacts can be detected. lhereforer the CIA
for t}e assessnerrt cf material Aanage has been defined as the drairrage
area contributing to Corttorryood Creek above this @nfluence. Att trxesent
and arrlicitrnted nininq ir this basin occurs in the lcner one-third of the
basin.

t'.'.1'::-



Ground water

Ihe lack of piezcmetric data in ttre various water-bearirg units wit}in tlre
Cottorwood Creek basin des not aIlw precise detesnination of groun&
water divi&s in the ar€,. Hcnerrer, the assurnStion that the gror:nd*ater
basin coinci&s with the surfacffiater basin is wel,l wittrin ttre
liruitatiors and accuracY d the data arrd assrrytior frtrerent to this
analysis. llhe pfeasarrfva$ey, Jo€'s Valley, inO trait Carqron Fau1ts na],
act a.s conduits for interbasjn novsnent d gro:nd water jnto or out of
Cottonwood Creek basin; hcnrerrerr tlrere is little evidence to suS4nrt ttris
conept. Ihe outcroppirrg of the lonrSnrneability t'lasuk Shale within the
dcrmstream lirLits of the CIA effectively limits the emotrnt of ground water
tdliclr cottld leave the basin as underflqp. tris is ttre sirgle nost
iryortant hydrogeologic control and al lcrp delirrcation of the ground-nater
CIA. Sine ttre cnrerlap into ttre Euntirgton Creek drainage basin is
insignlficant wifh resSnct to surface water, it is also csrsidered
insignif icant with respct to grond water. llherefore, ttre ground*ater
CIA is cstsidered witJrin tlre orainage of tlre Coittonryood Creek.

Surrnaryz of Q:m[ative Hydrologic fqncts

the trydrologic impacts of present and future coal niniry activiQ' within
tle Des-Be*Dove I'line Ccrglex CIA have been addressed both quantitatively
and quatitatively. Quantitative assessrrents (see Cottorwood AII$ focused
primarily on surfaerat-er jnpacts wbictr result frcm the disctrarge d
interepted grcund water at tbe Wilberg mine. Ihe analysis utilized
a\terage nonthly water quality and disdrarge records frcm Cottsryood Creek
and t}e WjJberg rrine in cdination wittr anticipted mjne inflcns to
predict future quality arut quantity jJrpacts.

In the Cottornrood CHI& tle Wilberg nj.lre dcninated the anal1reis because of
an extensive oata base, tbre large volume of nine vrater inflos relative to
t}re ottrer general area nines, and WiJberg's greater area of disturbance.
Ihe Des-Bee.Dsve Mine Ccrnple:r has interetrted nini-nal ground water and has
no recorded disctrarges. Scme interepted grolnd water frcm the Wilberg
xnire i.s fiported to ttre Des-BeeDoye ltine Ccql1ex for jrrmine use.

Qualitative analysis of ttre effect of nine dqratering and subsidence on
the gron&water systeur has beerr presentd in ttre CHIA, witlr Snrticular
@tasis on the potential for djrninution of spring flLfirs. Becarse of the
ccrugflex nabrre d ttre trydrogeologr, the unknom vertical and horizmtal
e:<tent d subsiaence effects, arrd the relatisrship between precipitation
and spnng disdarge, a prediction of future iryacts to ttre grotmd.ryatet
slnsten based on analytical rcttrods nEts not atteryted. Hctrreverr based on
tbe asailable data ant hfonuatiqr, ttre prdable iryacts have been pre-
dicted.



Iry?cts to surfarwater Enliez of Cottmrood Creek are exgncted to
gradually increase over tlre next 20 years as underground ninirg otrnrations
advane beneattr Eaqt llountain (Wilbeig, Des nee-Dove, dnd Deer Creek
mines) and Trai 1 l{ountain (Trail I'Iountain mine) . llhe prinary irPact is
associated with Ure rlisdarge d interepted grolrli water, which is
exSncted to reach a naxirnrm bebreen ftre years 2000 ard 2005. Inpacts are
guantified by flcnr-weighti-ng ttre estimate0 m concentrations of- the nine
discharge water wittr tlat of the average nonttrly water gualiQz and
discharge cf Cottormood Creek. llhe rna:rirum preaicted fueacts- for tbis
period indicate tlrat the hisrest concerrtration of S is- expcted to occur
in the rronth d l,lar&' rectrirg 375 ry/L. Ihis represents an increase of
53 WL over the background 5DS csrcentration, or approxirnately 16 -5
Snrcent. lttis contrasts wittr-tlre jncrease d or/er 11500 uglt fS
resulting frcm irrigation return flcss in Co'ttsnrood Creek irurediate.Iy
dsrnstrean d the CIA-

Ihe Utah Division of Eealth specifies a rra:rimm reccrumnded ms corF
entration of I fiA} ry/t for agriorltural use (irrigation and
stoclfiratenrg). TE liJritations for otlrer uses are adjrrsted on a case*y-
case basis. Itre U;S. tublic Healttr Senrice prori#s guidelines for
drinkirg water stardards whictr reccrmerrd a ma:cimn mS concentration of
50q rrylL for prfirary stanclarrls ard 11000 ry/L for secondary standards.
Aoditionally' ttre U.S. Enrirorwr,tal Protectiur Agencl,' (EPN has Sublished
reccmrlEnded lirdts for various irrigation bazards and industrial uses.

As a result d all antic{nted nining, a rrrxirnnn 'nS jncrease d 53 try./L
in Cottonrvood Creek (yielding a S value of 375 WU wiIL not degra& or
preclude anticitrntcd uses belcr the CIA. Shis i.s in qontrast to the
narked @radation hthie presently occurs dqrvnstrem of tlre udrcd area due
to irrigation activiQ' on llancos Strate sojJs. Ihis activitlr jncreases S
encentratisrs Lo lerrels nhidr exceed the recwr&d liuits for almst
e\rery use.

Ihe naxirnm increase in the 4isctrarge d Cottcmood Creek can be esti-
nated b1t asswring tlat a]l of the ground water ftich is intercepted by
nirr.irg activities is 'neilru water to the basjn (i.e., tbat $drich wor:ld not
be present norrnally) . Xhe acsuq)tion is overly consenrative, but senres
to &fjne an t4ltrler lirrrit sr tbe nagnitude of tle Sntential ircrease.

Sinilarly, tre naximrm decrease in streanflcr during the hydrogeologic
resaturation priod follorirq ttre cessation of nining can be estimated.
By assuulng tbat tJre dirninution d natural streamflcn during this period
is equal to ttre peak rate of nine denaterirg (grcnnd-nater iectrarge ard
storage ccqlonents) I the upSnr lirnit d potenttal streamflorl redrction can
be estimated.



the greatest trnrcent ctrarge occurs during ttre norrirrigation season,
Nsv@ber tbrough April. (tranges to ttre arerage mntbly flcw of Corttorwood
Creek durirg the grorirg season are Iss ttran five trnrent. llhus, even iJ
changes to the groun&'rater slnstem were as grgat as these corrsenrative
estjmates indicate, the ti.mirq of the irrpacts within the yearly cycle is
suctr tltat ninimal inpacts wou1d occur during the priod of greatest
demandr !{ay throrgh Octder. Ihis is dre to a ccmbination of effests:
the nattrral lryrdrologic gycle; rqnrlaLion of Joe's Valley Resenroiri a3d,
the anticiSnted arounts of future'mine dewaterirg based on present inflor
ratesr basin ctraracteristics, and seasonar effects.

After ninirg is ccnpleted, strata at Deer Creek ard wiJ.berg rnines, whidl
were de,ratered during the rnining process, will start to resaturate. Thjs
will result in a rednction of base flor in Cottormood Creek on ttre or&r
of 4.0 cfs. Ihis represents 4 Snrent of tlre wn aaily florr rate of
Cottorrwood Creek. Seasonally, ttre largest Snrcent depletion of disdrarge
during retreat nining will occur during ttre-non--irrigation.period,
Ncvember thrangh April, rfiere averqe norrttrly f.lqrc nay ergnrience
depletions of 20 to 30 perqsg. Since flre Oes-Bee-:Dove I'line Ccrpler wiJ.l
intercept littJe gro:nd water, insignif icant base flcm dirninution will be
attributable to the Des-Bee-Dove I'[ine cqflex.

Des-Bee-Dorre is essentiatly a dry mine, draired b[, eStreneral washes.
Wi&in the pernit area there are tno relatively insignificant elheneral
sprirrys that together produce an a\rerrye yearly pak flop uhich rarges
from 3 to 20 g;m. Since urinirnal grorrnd water has been intercepted by tJre
underground workirgs r ttrere has beerr no mine-water rrisdrarge to ttre
surface drainage systern. Surface water collected m site ard ground water
jnterePted by the Wilberg nine is transferred to the Des-Bee-Dove
oSnrat:lors for ir*jne use. the effects of tjre Oes-Bee-Doee nine
cperations on the rrydrorogic balance are negligible.

InSncts essociated With Subsidence

Ihe results of a U.S. Br:reu of l1ines subsidence stuQ above lonErall
panels at the Deer Creek nine inrediately adjaent to tlre Des-Bee-Doye
lline Ccrnpler indicate tlat topografhic modification due to subsidence naJr
occur G/er 11500 feet above long*all-mine areas. Subsidence effects at
the USBM stuff location have been limited to toSngr$ic modification in
tlte form of a broad, snsale-like trough wittr no sulcsidence cracking or nass
mcnzement evident. Ihe factors lirulting crackirg and urass rucnrsnent are as
follcrrn:

€I. tbe presene of the massive Castlegate San&tsre wbictr is
resistant to caving and which separates the urine workings frcrn the najor
sprrrg-bearirg strata, artd

b. ttre presence sf substantiat ttricknesses of cIry strales jn the
orerlying Blackhank Formation, that deform to internal tcnsisr cracks.
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lilhere the Castlegate Sardstare is absent, a greater potential exjsts for
sul^si&nce to alter the trlzdrologic balance of ttre area. Ibnsiqr cracks
h*9 a greater opportunier to extend to ttre surface, thns rerertirg
surface- and sub-surface water flcry into the nine workings. IOlrcgiatrf,ric
modi,fication af surface features nay result Iocally in increasea erosion
rates r increaseo strean gradients r or other undesilable surface effects.
Ri.sk of oanrage to the hydrologic qgstem decreases in protrnrtion to
increasing overburden ttrickness. 

-

Diminufion of sprirg f1w dre to subsidence may occur witbin tJre perm:lt
area. these springs are located along ttre Deer Creek Fault and discharge
frcm the Prie River Fonnation (as napped by Utah pcffer and tight
Ccnpany) . It is not possible to gedict tfre aprnt d potentiat damage,
if _ arqr, Hlaidr nalz occrrr to eittrer- d tlrese springs. &a CIIIA recognizes
onfy the trnterrtial risk to ttrese resourcss. 

-gecause 
of the ccng*ex

geologi@lr hydrological, structural, and c.Iiqatic interdeSnraiene,
continual nonitoring wilt be required to accurately assess-hydrologic
danage. Ihe most prcrni.qirrg arrerrrre d aSproactr in this regard appears to
be tkre rrse d discharge recession curyes for selected springs to docurent
deviations in spn:rg-fllcn cfiaracteristics.

Omulative Inpacts

Increase in Im (primarily so&i.um, calciun, nqnesiunr, biqarbordt€r and
sulfate) and T$S wiIL occuri hcrever, it has been determjled tlrat tlrese
incr'eases do not cause naterial dmage to ttre surrcnrrrdirg hydrologic
balance. Ihe Des-Bee-Dwe l,line Ccrqilex wjl] contribute rrinilrn-l, if ily,
j-ESEct.

Possible dirninution of sprlrg flcn dre to subsidence-related effects rnqz
occur. Fost-miruing base-f,Lqv dfuninution will result as resaturation of
denatered strata occurs once retreat d the urinirg oSnrations ccturen€s in
the Wilberg and Deer Creek ni.nes. Dindnution of base llcn in Cottomood
Creek will continue urrtiJ. such t:lre'as ttre strata resahrrate and ttre
groun&water qpten has achieved equitibrium. Worst-case bas*Elor
dfudnution is estfinated to be approci:natefy a ds, or 4 trnrcent cf t}re
qean dalty flcn' rate of Cottornvood Creek. Seasonally, the largest trnrcent
depletion wi.Ll occf,rr Arixrg t-he norr-irrigation Snriod frcm lloredcer
tbroryh April' utren this inSnct will be least felt by dcrmstream users.
Ihe Des-Bee-Dqre Mine Ccuqfler wiLl contribute mjnirual, if an]l, effect.

Finoing

An assessrnent d ttre prdable cuunrlative hydrologic iryacts wittl restrnct
to the Des-Bee-Dove I'line Ccnqflor and all anU.ciprca mining in t]re area
has been made. 'Ihe prq>osef,Des-BetsDo\re nining otrnration-and alt other
anticiSnted nining oper-tisrs hatre been fourrd to be desigrred to prevent
naterial danage to the hydrofogic balane outside the Snrmit area.'
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324 South Srare
P.O. Box 26128
Selt Lake Ciry, Urah AA12G.ry|P,A

ilPJ$HF*NP-
January 4 |  L99L

UTAH ]3clWEFI

ui;_.

Ms. Pamela Grubaugh-Litt ig
Permit Supervisor
Utah Div is ion o f  Oi l ,  Gas and Min ing
355 West North Temp1e
3 Tr iad Center ,  Su i te  3bO
SaIt  Lake City,  Utah 94 Lg 0- l -Z 03

Re: Publ ic Not ice, Proof of  Publ icat ion, Five-Year Permit  Renewal,
Pacif iCorp Electric Operations (UP&L) , Des-Bee-Dove Mine
A9T/AL5/ 0l-7,  Folder #3, Emery County,  Utah

Dear  Ms.  L i t t ig :

Please f ind enclosed a copy of the notar ized Aff idavi t  of
Publication for the above-referenced renewal from the Emery County
Progress dated December 25, l -990. Two pages were reguired for a
single complete copy of the Notice due to the manner in which the
Notice was folded and attached to the Affidavit.

cc:  VaI Payne
Scott  chi ld
F i l e
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