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APPENDIX 1-13

SOUTH CRANDALL FEDERAL LEASE

UTU-78953



Sec. 6. DOCUMENTS, EVIDENCE AND INSPECTION - At such times and
in such form as lessor may prescribe, lessee shall furnish detailed
statements showing the amounts and quality of all products removed
and sold from the lease, the proceeds therefrom, and the amount used
for production purposes or unavoidably lost.
Lessee shall keep open at all reasonable times for the inspection of any
~,ily authorized officer of lessor, the leased premises and all surface and

.iderground improvements, works, machinery, ore stockpiles, equip-
ment, and all books, accounts, maps, and records relative to operations,
surveys, or investigations on or under the leased lands .

Lessee shall allow lessor access to and copying of documents reason-
ably necessary to verify lessee compliance with terms and conditions of
the lease.

While this lease remains in effect, information obtained under this
section shall be closed to inspection by the public in accordance with
the Freedom of Information Act (5 U .S.C. 552) .

Sec. 7. DAMAGES TO PROPERTY AND CONDUCT OF OPERATIONS -
Lessee shall comply at its own expense with all reasonable orders of the
Secretary, respecting diligent operations, prevention of waste, and
protection of other resources .

Lessee shall not conduct exploration operations, other than casual use,
without an approved exploration plan . All exploration plans prior to
the commencement of mining operations within an approved mining .
permit area shall be submitted to the authorized officer .
Lessee shall carry on all operations in accordance with approved
methods and practices as provided in the operating regulations, having
due regard for the prevention of injury to life, health, or property, and
prevention of waste, damage or degradation to any land, air ; water,
cultural, biological, visual, and other resources, including mineral
deposits and formations of mineral deposits not leased hereunder, and
to other land uses or users. Lessee shall take measures deemed
necessary by lessor to accomplish the intent of this lease term . Such
measures may include, but are not limited to, modification to proposed
siting or design of facilities, timing of operations, and specification of
interim and final reclamation procedures . Lessor reserves to itself the

., ` ht to lease, sell, or otherwise dispose of the surface or other mineral
,osits in the lands and the right to continue existing uses and to

authorize future uses upon or in the leased lands, including issuing
leases for mineral deposits not covered hereunder and approving
easements or rights-of-way. Lessor shall condition such uses to prevent
unnecessary or unreasonable interference with rights of lessee as may
be consistent with concepts of multiple use and multiple mineral
development.

Sec. 8. PROTECTION OF DIVERSE INTERESTS, AND EQUAL OPPORTU-
NITY -Lessee shall : pay when due all taxes legally assessed and levied
under the laws of the State or the United States ; accord all employees
complete freedom of purchase; pay all wages at lease twice each month
in lawful money of the United States ; maintain a safe working
environment in accordance with standard industry practices ; restrict
the workday to not more than 8 hours in any one day for underground
workers, except in emergencies; and take measures necessary to protect
the health and safety of the public . No person under the age of 16 years
shall be employed in any mine below the surface. To the extent that
laws of the State in which the lands are situated are more restrictive
than the provisions in this paragraph, then the State laws apply .

Lessee will comply with all provisions of Executive Order No . 11246 of
September 24, 1965, as amended, and the rules, regulations, and
relevant orders of the Secretary of Labor . Neither lessee nor lessee's
subcontractors shall maintain segregated facilities .

Sec . 9 . (a) TRANSFERS

This lease may be transferred in whole or in part to any person,
association or corporation qualified to hold such lease interest .0 This lease may be transferred in whole or in part to another
public body or to a person who will mine the coal on behalf of, and
for the use of, the public body or to a person who for the limited
purpose of creating a security interest in favor of a lender agrees
to be obligated to mine the coal on behalf of the public body .

o This lease may only be transferred in whole or in part to another
small business qualified under 13 CFR 121 .
Transfers of record title, working or royalty interest must be
approved in accordance with the regulations .

(b) RELINQUISHMENT - The lessee may relinquish in writing at any
time all rights under this lease or any portion thereof as provided in the
regulations. Upon lessor's acceptance of the relinquishment, lessee
shall be relieved of all future obligations under the lease or the
relinquished portion thereof, whichever is applicable.

Sec. 10. DELIVERY OF PREMISES, REMOVAL OF MACHINERY, EQUIP-
MENT. ETC . - At such time as all portions of this lease are returned to
lessor, lessee shall deliver up to lessor the land leased, underground
timbering, and such other supports and structures necessary for the
preservation of the mine workings on the leased premises or deposits
and place all workings in condition for suspension or abandonment .
Within 180 days thereof, lessee shall remove from the premises all other
structures, machinery, equipment, tools, and materials that it elects to
or as required by the authorized officer. Any such structures, ma-
chinery, equipment, tools, and materials remaining on the leased lands
beyond 180 days, or approved extension thereof, shall become the
property of the lessor, but lessee shall either remove any or all such
property or shall continue to be liable for the cost of removal and
disposal in the amount actually incurred by the lessor . If the surface is
owned by third parties, lessor shall waive the requirement for removal,
provided the third parties do not object to such waiver . Lessee shall,
prior to the termination of bond liability or at any other time when
required and in accordance with all applicable laws and regulations,
reclaim all lands the surface of which has been disturbed, dispose of all
debris or solid waste, repair the offsite and onsite damage caused by
lessee's activity or activities incidental thereto, and reclaim access
roads or trails .
Sec . 11. PROCEEDINGS IN CASE OF DEFAULT - If lessee fails to comply
with applicable laws, existing regulations, or the terms, conditions and
stipulations of this lease, and the noncompliance continues for 30 days
after written notice thereof, this lease shall be subject to cancellation by
the lessor only by judicial proceedings . This provision shall not be
construed to prevent the exercise by lessor of any other legal and
equitable remedy, including waiver of the default . Any such remedy or
waiver shall not prevent later cancellation for the same default
occurring at any other time .
Sec. 12. HEIRS AND SUCCESSORS-IN-INTEREST - Each obligation of
this lease shall extend to and be binding upon, and every benefit hereof
shall inure to, the heirs, executors, administrators, successors, or
assigns of the respective parties hereto.
Sec.13. INDEMNIFICATION - Lessee shall indemnify and hold harmless
the United States from any and all claims arising out of the lessee's
activities and operations under this lease .

Sec. 14 . SPECIAL STATUTES - This lease is subject to the Clean Water
Act (33 U .S.C. 1252 et. seq.), the Clean Air Act (42 U .S.C . 4274 et . seq .),
and to all other applicable laws pertaining to exploration activities,
mining operations and reclamation, including the Surface Mining
Control and Reclamation Act of 1977 (30 U.S.C . 1201 et . seq.) .

Sec . 15. SPECIAL STIPULATIONS -

This coal lease is subject to termination if the lessee is determined at the
time of issuance to be in noncompliance with Section 2(a)(2)(A) of the Mineral
Leasing Act .
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SPECIAL COAL LEASE STIPULATIONS

Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions for
the Surface Management Agency, the surface of which is under the jurisdiction of any
Federal agency other than the Department of Interior, to consent to leasing and to
prescribe conditions to insure the use and protection of the lands . All or part of this lease
contain lands the surface of which are managed by the United States Department of
Agriculture, Forest Service, Manti-La Sal National Forest .

The following stipulations pertain to the Lessee responsibility for mining operations on
the lease area and on adjacent areas as may be specifically designated on National Forest
System lands.

Stipulation #1
Before undertaking activities that may disturb the surface of previously undisturbed
leased lands, the Lessee may be required to conduct a cultural resource inventory and a
paleontological appraisal of the areas to be disturbed . These studies shall be conducted
by qualified professional cultural resource specialists or qualified paleontologists, as
appropriate, and a report prepared itemizing the findings . A plan will then be submitted
making recommendations for the protection of, or measures to be taken to mitigate
impacts for identified cultural or paleontological resources .

If cultural resources or paleontological remains (fossils) of significant scientific interest
are discovered during operations under this lease, the Lessee prior to disturbance shall
immediately bring them to the attention of the appropriate authority. Paleontological
remains of significant scientific interest do not include leaves, ferns or dinosaur tracks
commonly encountered during underground mining operations .

The cost of conducting the inventory, preparing reports, and carrying out mitigating
measures. shall be borne by the Lessee .

Stipulation #2
If there is reason to believe that Threatened or Endangered (T&E) species of plants or
animals, or migratory bird species of high Federal interest occur in the area, the Lessee
shall be required to conduct an intensive field inventory of the area to be disturbed and/or
impacted. The inventory shall be conducted by a qualified specialist and a report of
findings will be prepared . A plan will be prepared making recommendations for the
protection of these species or action necessary to mitigate the disturbance .

The cost of conducting the inventory, preparing reports and carrying out mitigating
measures shall be borne by the Lessee .
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Stipulation #3
The Lessee shall be required to perform a study to secure adequate baseline data to
quantify the existing surface resources on and adjacent to the lease area. Existing data
may be used if such data are adequate for the intended purposes. The study shall be
adequate to locate, quantify, and demonstrate the interrelationship of the geology,
topography, surface and ground water hydrology, vegetation and wildlife . Baseline data
will be established so that future programs of observation can be incorporated at regular
intervals for comparison .

Stipulation #4
Powerlines used in conjunction with the mining of coal from this lease shall be
constructed so as to provide adequate protection for raptors and other large birds . When
feasible, powerlines will be located at least 100 yards from public roads .

Stipulation #5
The limited area available for mine facilities at the coal outcrop, steep topography,
adverse winter weather, and physical limitations on the size and design of access roads,
are factors -which will determine the ultimate size of the surface area utilized for the mine .
A site-specific environmental analysis will be prepared for each new mine site
development and for major improvements to existing developments to examine
alternatives and mitigate conflicts .

Stipulation #6
Consideration will be given to site selection to reduce adverse visual impacts . Where
alternative sites are available, and each alternative is technically feasible, the alternative
involving the least damage to the scenery and other resources shall be selected .
Permanent structures and facilities will be designed, and screening techniques employed
to reduce visual impacts and, where possible, achieve a final landscape compatible with
the natural surroundings . The creation of unusual, objectionable, or unnatural landforms
and vegetative landscape features will be avoided .

Stipulation #7
The Lessee shall be required to establish a monitoring system to locate, measure and
quantify the progressive and final effects of underground mining activities on the
topographic surface, underground and surface hydrology and vegetation . The monitoring
system shall utilize techniques which will provide a continuing record of change over
time and an analytical method for location and measurement of a number of points over
the lease area. The monitoring shall incorporate and be an extension of the baseline data .

Stipulation #8
The Lessee shall provide for the suppression and control of fugitive dust on haul roads
and at coal handling and storage facilities . On Forest Service Roads (FSR), Lessees may
perform their share of road maintenance by a commensurate share agreement if a
significant degree of traffic is generated that is not related to their activities .
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Stipulation #9
Except at locations specifically approved by the Authorized Officer, with concurrence of
the surface management agency, underground mining operations shall be conducted in
such a manner so as to prevent surface subsidence that would : (1) cause the creation of
hazardous conditions such as potential escarpment failure and landslides, (2) cause
damage to existing surface structures, and (3) damage or alter the flow of perennial
streams. The Lessee shall provide specific measures for the protection of escarpments,
and determine corrective measures to assure that hazardous conditions are not created,
and perennial streams are not damaged.

Mining must be conducted in a manner necessary to prevent subsidence in the Little Bear
Canyon area of the lease with overburden less than 600 feet, unless it can be
demonstrated to the satisfaction of the Authorized Officer, with concurrence of the
surface management agency, that the effects of subsidence to Little Bear Creek and the
associated ecosystem would be negligible . This requirement shall apply to each seam
mined .

Stipulation #10
In order to avoid surface disturbance on steep canyon slopes and to preclude the need for
surface access, all surface breakouts for ventilation tunnels shall be constructed from
inside the mine, except at specific approved locations .

Stipulation #11
If removal of timber is required for clearing of construction sites, etc ., such timber shall
be removed in accordance with the regulations of the surface management agency .

Stipulation #12
The coal contained within, and authorized for mining under this lease shall be extracted
only by underground mining methods .

Stipulation #13
Existing Forest Service owned or permitted surface improvements will need to be
protected, restored, or replaced to provide for the continuance of current land uses .

Stipulation #14
In order to protect big-game wintering areas, elk calving and deer fawning areas,
sagegrouse strutting areas, and other key wildlife habitat and/or activities, specific
surface uses outside the mine development area may be curtailed during specified periods
of the year.

Stipulation #15
Support facilities, structures, equipment, and similar developments will be removed from
the lease area within two years after the final termination of use of such facilities . This
provision shall apply unless the requirement of Section 10 of the lease form is applicable .
Disturbed areas and those areas previously occupied by such facilities will be stabilized
and rehabilitated, drainages re-established, and the areas returned to a - premining land
use.
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Stipulation #16
The Lessee, at the conclusion of the mining operation, or at other times as surface
disturbance related to mining may occur, will replace all damaged, disturbed or displaced
corner monuments (section corners, 1/4 corners, etc .), their accessories and appendages
(witness trees, bearing trees, etc .), or restore them to their original condition and location,
or at other locations that meet the requirements of the rectangular surveying system . This
work shall be conducted at the expense of the Lessee, by a professional land surveyor
registered in the State of Utah, and to the standards and guidelines found in the Manual of
Surveying Instructions, United States Department of the Interior .

Stipulation #17
The Lessee, at their expense, will be responsible to replace surface and/or developed
groundwater sources identified for protection that may be lost or adversely affected by
mining operations, with water from an alternative source in sufficient quantity, flow rate,
and quality to maintain existing riparian habitat, fishery habitat, livestock and wildlife
use, and other land uses (authorized by 36 CFR 251) .

In order to adequately protect flow from Little Bear Spring, the Lessee must enter into a
written agreement with the Castle Valley Special Services District (CVSSD) to assure an
uninterrupted supply of culinary water .equivalent to historical flows from the spring . The
agreement must be in place prior to mining .

If the provisions of the agreement are not implemented and/or a replacement water source
immediately available, before the Lessee begins mining in the areas described below,
they must submit a plan to the Authorized Officer to identify measures to be taken by the
Lessee to ensure that potential water sources for Little Bear Spring are not impacted by
mining. If necessary, this additional plan will be required for mining in areas described
as :

•

	

Mill Fork Graben - Area within 1,000 feet of the southeast corner of the lease in
Section 8 (corner of Sections 8, 9, 17, and 16 in T, 16 S ., R. 7 E., SLM) .

• North of Little Bear Spring (possible water-bearing fracture system) - Area within
1,000 feet of the southern boundary of the lease in,- Section 9, T . 16 S., R. 7 E .,
Slid) .



Stipulation #18
STIPULATION FOR LANDS OF THE NATIONAL FOREST SYSTEM

UNDER JURISDICTION OF
THE DEPARTMENT OF AGRICULTURE

The licensee/permitteellessee must comply with all the rules and regulations of the
Secretary of Agriculture set forth at Title 36, Chapter II, of the Code of Federal
Regulations governing the use and management of the National Forest System (NFS)
when not inconsistent with the rights granted by the Secretary of the Interior in the
licenselpermit/lease . The Secretary of Agriculture's rules and regulations must be
complied with for (1) all use and occupancy of the NFS prior to approval of a
permit/operation plan by the Secretary of Interior, (2) uses of all existing improvements,
such as Forest Development Roads, within and outside the area licensed, permitted or
leased by the Secretary of Interior, and (3) use and occupancy of the NFS not authorized
by a permit/operating plan approved by the Secretary of the Interior .

All matters related to this stipulation are to be addressed to :

Forest Supervisor
Manti-La Sal National Forest
599 West Price River Drive
Price, Utah 84501

Telephone Number. 801-637-2817

who is the authorized representative of the Secretary of A culture /

d df

	

, W
	 , PA	,vd,Ov.,ttX Signature

Douglas H . Smith, President

	

LicenseelPermitteefLessee

Stipulation #19
ABANDONMENT OF EQUIPMENT:
The lessee/operator is responsible for compliance and reporting regarding toxic and
hazardous material and substances under Federal Law and all associated amendments and
regulations for the handling of such materials on the land surface and in underground
mine workings .

The lessee/operator must remove mine equipment and materials not needed for continued
operations, roof support and mine safety from underground workings prior to
abandonment of mine sections . Exceptions can be approved by the Authorized Officer
(BLM) in consultation with the surface management agency . Any on-site disposal of
non-coal waste must comply with 30CFR § 817 .89 and must be approved by the
regulatory authority responsible for the enforcement of the Surface Mining Control and
Reclamation Act (30 U.S.C. 1201, et seq .) . Creation of a situation that would prevent
removal of such material and equipment by retreat or abandonment of mine sections,
without prior authorization would be considered noncompliance with lease terms and
conditions and subject to appropriate penalties under the lease .
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All safe and accessible areas shall be inspected prior to being sealed . The lessee shall
notify the Authorized Officer in writing 30 days prior to the sealing of any areas in the
mine and state the reason for closure. Prior to seals being put into place, the lessee shall
inspect the area and certify through documentation any equipment/machinery, hazardous
substances, and used oil that is intended to be left underground . The Authorized Officer
may participate in this inspection . The purpose of this inspection will be : (1) to provide
documentation for compliance with 42 U.S.C. 9620 section 120 (h) and State
Management Rule R-315-15, and to assure that certification will be meaningful at the
time of lease relinquishment, (2) to document the inspection with a mine map showing
location of equipment/machinery (model, type of fluid, amount remaining, batteries, etc .)
that is proposed to be left underground . . In addition, these items will be photographed at
the lessee's expense and shall be submitted to the Authorized Officer as part of the
certification.

Stipulation #20
WASTE CERTIFICATION:
The lessee shall provide on a yearly basis and prior to lease relinquishment, certification
to the lessor that, based upon a complete search of all the operator's records for the mine
and upon their knowledge of past operations, there has been no hazardous subanances
defined as per (40 CFR 302 .4) or used oil as per Utah State Management Rule R-315-15,
deposited within the lease, either on the surface or underground, or that all remedial
action necessary has been taken to protect human health and the environment with
respect to any such substances remaining on the property . The back-up documentation to
be provided shall be -described by the lessor prior to the first certification and shall
include all documentation applicable to the Emergency Planning and Community Right-
to-know Act (EPCRA, Public Law 99-499), Title III of the Superfund Amendments and
Reauthorization Act of 1986 or equivalent .

Stipulation #21
MAXIMUM ECONOMIC RECOVERY
Notwithstanding the approval of a resource recovery and protection plan (R2P2) by the
BLM, Lessor reserves the right to seek damages against the operator/lessee in the event
(1) the operator/lessee fails to achieve maximum economic, recovery (MER) [as defined
at 43 CFR § 3480.0-5(2 1) of the recoverable coal reserves or (2) the operator/lessee is
determined to have caused a wasting of recoverable coal reserves . Damages shall be
measured on the basis of the royalty that would have been payable on the wasted or
unrecovered coal .

The parties recognize that under an approved R2P2, conditions may require a
modification by the operator/lessee of that plan . In the event a coal bed or portion thereof
is not to be mined or is rendered unminable by the operation, the operator shall submit
appropriate justification to obtain approval by the AO to leave such reserves unmined.
Upon approval by the AO, such coal beds or portions thereof shall not be subject to
damages as described above . Further, nothing in this section shall prevent the
operator/lessee from exercising its right to relinquish all or a portion of the lease as
authorized by statute and regulation .



In the event the AO determines that the R2P2 as approved will not attain MER as the
result of changed conditions, the AO will give proper notice to the operator/lessee as
required under applicable regulations. The AO will order a modification if necessary,
identifying additional reserves to be mined in order to attain MER . Upon a final
administrative or judicial ruling upholding such an ordered modification, any reserves left
unmined (wasted) under that plan will be subject to damages as described in the first
paragraph under this section.

Subject to the right of appeal hereinafter set forth, payment of the value of the royalty on
such unmined recoverable coal reserves shall become due and payable upon
determination by the AO that the coal reserves have been rendered unminable or at such
time that the lessee has demonstrated an unwillingness to extract the coal .

The BLM may enforce this provision either by issuing a written decision requiring
payment of the MMS demand for such royalties, or by issuing a notice of non-
compliance. A decision or notice of non-compliance issued by the Lessor that payment is
due under this stipulation is appealable as allowed by law.
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0 than 8' thick, coal top or bottom may be left . Within the physical limitations of the mining
equipment retreat coal will be mined rock-to-rock in order to maximize resource recovery .

GENWAL has found that in areas of the mine, cutting coal higher than 8' on development
results in excess rib sloughage, exposing miners to unnecessary dangers . GENWAL has found that
width to height (w/h) ratios lower than 5 .6 results in large slabs (2'- 3' thick and 8' high) separating
from pillars and sliding or rotating into the entry. These slabs cause an immediate safety hazard to
personnel working or traveling in the area and may be classified as accumulations by MSHA .
Cleaning up the slabs results in more slabs sloughing which reduces the size of the pillar and results
in entries that are wider than legally allowed . For these reasons, GENWAL may not cut higher than
8' on development . Although maximum recovery is an important design criteria, other
considerations must be looked at in the final analysis in the extraction of coal . These factors
consider the insurance of protection of personnel and the environment . Coal reserves will not be
recovered in the following areas :

1 .

	

Areas where the coal thickness is less than 5' . Mining below this height is not
feasible under current economic conditions .

2 .

	

Solid coal barriers will be left to protect main entries from mined out panels and to
guarantee stability of the main entries for the life of the mine .

3 .

	

Solid coal barriers will be left between particular panels for roof and floor
protection .

4 .

	

When extreme hazardous conditions exist, and personnel safety is compromised,
coal extraction could then be terminated in that area of concern .

5 . Coal will only partially be recovered in areas under existing perennial streams within
the specified angle of draw with the consent of the Forest Service and approval by
the Division. Expected recovery at GENWAL is predicted to be 80% in panels and
60% overall .

6 .

	

In areas of development in coal height of 8' or greater, top and/or bottom coal may
be left .

7 .

	

In panels where the coal height exceeds the effective mining height of the mining
equipment, including longwall equipment, either top or bottom coal will be left .

Mining in the South Crandall lease area will be done in accordance with the approved Resource
Recover and Protection Plan (R2P2) (See Appendix 5-24) . This plan was approved by the BLM on
Nov. 12, 2004. According to this plan full extraction mining (i.e . longwall mining) is not authorized
in panels BC-4 and FHA-5 in areas with less than 600' overburden until it is determined that these
areas can be mined without adverse impacts to the Little Bear Canyon municipal watershed . Final

04/99 Revised 07/99
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tpproval of full extraction mining in these panes will be addressed as a modification to the approved
R2P2 .

Maps 5-2 (BC) and 5-2 (H) and Appendix 7-63 show the areas with less than 600' cover affected by
this R2P2 condition. These maps show which areas are planned for longwall mining and which
areas are planned to be mined with continuous miner units .

According to stipulation # 17 of Federal Lease UTU-78953 (see App . 1-13) the Castle Valley Special
Service District water treatment plant (constructed as water replacement for Little Bear Spring)
must be operational prior to mining in the following areas :

Mill Fork Graben - Area within 1,000 feet of the southeast corner of the lease in Section 8
(corner of Sections 8, 9, 17, and 16 in T, 16 S ., R. 7 E., SLM) .

i'I

North ofLittle Bear Spring (possible water-bearing fracture system) - Area within 1,000 feet
of the southern boundary of the lease in Section 9, T . 16 S ., R. 7 E., SLM) .

It should be noted that under the currently approved R2P2 there is no mining being proposed in
either of these areas . The water treatment plant is scheduled for completion in January 2005 .

04/99 Revised 07/99
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naintain culinary water rights to Little Bear Springs . A copy of this water replacement agreement
s included in Appendix 7-51 .

It should be noted that neither the Little Bear spring, nor its recharge fault system, is located
within the subsidence zone of the proposed South Crandall mine, nor are they even located within
the South Crandall lease area .

Subsidence projections for the South Crandall lease area are depicted on Plates 5-2(H) and
5-2 (BC) .

The powerline that crosses the South Crandall lease was built by GENWAL to serve the
Crandall Canyon mine. There are no other users on this line . This powerline follows the highline
of the ridge and is more than 1500' above the coal seam to be extracted . Due to the depth of cover
no damage to this powerline is expected due to subsidence . As full extraction mining approaches
under the powerline GENWAL will monitor the situation to ensure that the potential for damage to
the powerline is minimized . It should be noted that the powerline runs over the area that was mined
out by the ARCO #4 mine, and there was no resulting damage . If any damage occurs GENWAL will
be out of power and will immediately make arrangements for any necessary repairs .

04/99 Revised 07/99
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IN REPLY PLEASE REFER'tn :

UTU-78953
(UT-924)

Pamela GYubaugh-Littig
Permit Supervisor
State of Utah
Division of Oil Gas and Mining
1594 West North Temple Street, Suite 1210
Salt Lake City, Utah 841.14-5801

Re: Resource Recovery and Protection Plan (R2P2), Federal Coal Lease Addition, UTU-
78953, South Crandall Mine, CAL Resources, Inc., CA31510032
?cam

Dear

The Bureau of Land Management (BM has received and reviewed the subject R2P2 as part of
the permit application package for adding Federal coal lease UTU 78953 to the approved
Crandall Canyon Mine Pen mit. This letter documents he BLM's finding for the R2P2. The
surface lands associated with the coal lease are National Forest lands .

FAX NO .

	

P. 02

r

United States Department of the Interior

TOM
11MAP&MMICA

BUREAU OF LAND MANAGEMENT
Utah State office
P.O. Box 45115

Salt Lake City, UT 84145-0155
http://www.blm.gov

WV 11M

GENWAL Resources, Inc. has submitted the Permit Application Package (the R2P2 being part
of the submission) to add the new South Crandall coal lease (UTU78953) to the existing
Crandall Canyon Mine. New portals to access this lease have been driven into the coal seam on
private land on the south side of the canyon . Coal processing and handling will use existing
facilities . The addition of the Federal lease constitutes tlle bulk of the minable coal reserves on
the south side of Crandall Canyon and will extend the life of this mine for about 8 years . All
mining on this new lease will be by underground mining methods and by access gained from
adjacent underground mine workings on private land . The R2P2 mining plans will extend
potential longwall and room and pillar panels into the new lease . The R2P2 has been reviewed
by this office and has been determined to be complete and a logical plan to mine the Federal
coal .

The BIM finds the submitted R2P2 (as conditioned below) is in compliance with the Mineral
Leasing Act of 1920, as amended, the lease terms and conditions, the regulations at 43 CFR
3480, and will achieve Maximum Economic Recovery of the Federal coal .

Concern has been raised by the Forest Service about loss of surface waters in auras where two
seam full-extraction mining is proposed within Little Bear Canyon with less than 600 feet of
overburden. They have expressed their concern that mining in Little Bear Canyon where the
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FAX NO .

	

P. 03

overburden is less than 600 fact could divert surface waters into the mine workings . This
concern has been raised because little Bear Canyon is designated as a municipal watershed in
the forest Plan .

The BLM recommends the Assistant Secretary approve the R2P2 as proposed by the company,
except that full extraction mining in the both seams not be authorized in Little Bear Canyon with
less than 600 feet of overburden (in the second panel from the south) until it is determined that
both seams can be mined without adverse impacts to the little Bear Canyon municipal
watershed. We will continue to work with the Forest Service to add= their concerns . Final
approval of which coal seams will be mined in the area in question will be addressed as a
modification to the approved R2P2 .

If you have any questions, please contact Jeff McKenzie of my staff at (801) 539-4038 or
Stephen Falk at the Price Field Office (435) 636-3605 .

Sincerely,

amts F. Kohler
Chief, Solid Minerals Branch

cc :

	

Office of Surface Mining
1999 Broadway, Suite 3320
Denver, Colorado 80202-5733

Price Field Office/M-070
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7.21 General Requirements

This section presents a description of the hydrologic resources within the Crandall Canyon
Mine permit area and the proposed South Crandall Lease area .

7.22 Cross Sections and Maps

Figures 7-1 through 7-12 and Plates 7-1 through 7-17 of this chapter depict existing surface
and groundwater occurrences within and adjacent to the Crandall Canyon Mine permit area and the
proposed South Crandall Lease area. These figures also illustrate the topography, streams, springs,
wells, water monitoring locations, and other hydrologic design information pertinent to the Crandall
Canyon Mine and the proposed South Crandall Lease area. Refer to 7-63 for a detailed map of the
Little Bear Canyon watershed showing mining projection, geology and location of seeps below the
Castle Gate sandstone where cover is less than 800' above the coal seams .

Plates 7-14 and 7-15 have been updated to show the groundwater and surface water rights
within and adjacent to the South Crandall lease area . Plates 7-12 (seep and spring) and 7-1 .6 (stream
monitoring) have also been updated relative to the South Crandall lease area. Note that Plate 7-13
has been deleted from the MRP .

7.2 Sampling and Analysis

All water samples are collected and analyzed according to methods in either the "Standard
Methods for the Examination of Water and Waste Water" or the 40 CFR parts 136 and 434 .

7.24 Baseline Information

(It should be noted that the Dellenbach fee tract is included in the currently approved permit area .
All current data for hydrologic, geologic, and climatologic information applies to the Dellenbach
tract.) Baseline hydrologic information for the proposed South Crandall Lease area is summarized
in Appendix 7-58 .

In response to concerns for the possible effect of mining on certain seeps in the Little Bear drainage,
GENWAL commits to preparing a map identifying and showing the general location of vegetation
in the area that could potentially be affected by mining in Little Bear Canyon, and will also prepare
a detailed map of the vegetation associated with the spring/seep sites (LBA.7, LB7A, LB7B, LB7C,
LB5A and LB 12) in Little Bear Canyon. This mapping will be done in the 2005 field season.

7.24.1 Groundwater Information

This section is a comprehensive view of the groundwater hydrology for the Crandall Canyon
Mine permit and surrounding area and the proposed the South Crandall Lease area .
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This section presents discussions of groundwater conditions within and adjacent to the
permit area, which consists of lease areas SL 062648 and U 054762, State leases ML21568 and
ML21569, UTU-68082 and the proposed South Crandall Lease area, UTU-78953 (Plate 7-12).
Conclusions drawn herein are based upon detailed seep and spring surveys of the area, limited
exploratory drilling, results of stream monitoring, and the results of groundwater investigations
conducted by others in the region of the mine .
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These scientific investigations, which are further discussed in the statement of Probable
Hydrologic Consequences, include an investigation of the Little Bear Spring groundwater system and
the groundwater systems encountered in the Crandall Canyon Mine (Appendix 7-52), a solute and
isotopic investigation of groundwater from Little Bear Spring and the Star Point Sandstone and
Blackhawk Formation groundwater systems the Crandall Canyon Mine (Appendix 7-53), an
investigation of the hydraulic conductivity of the Star Point Sandstone in the vicinity of the Crandall
Canyon Mine (Appendix 7-54), an investigation of the alluvial groundwater system in Mill Fork
Canyon with implications for recharge to Little Bear Spring (Appendix 7-55), an investigation of the
potential for Little Bear Spring recharge in Mill Fork Canyon (Appendix 7-56), and a fluorescent dye-
tracing study that conclusively demonstrates the hydraulic connection between the stream/alluvial
groundwater system in Mill Fork Canyon and Little Bear Spring (Appendix 7-57) . Sunrise
Engineering also performed a series of investigations using a proprietary geophysical technique that
demonstrated a hydraulic connection between Little Bear Spring and the surface drainage in Mill

is

	

Fork Canyon. These investigations are included as Appendix 7-59, Appendix 7-60, Appendix 7-61,
and Appendix 7-62 .

developed spring that provides municipal water to nearby towns, discharges from a fracture system
the: Star Point Sandstone

Because of its importance as a municipal water supply source and its proximity to proposed
mining areas, Little Bear Spring has been extensively studied . These studies have indicated shown

that Little Bear Spring is recharged primarily through surface water and alluvial
groundwater losses in Mill Fork Canyon. The likely recharge location in Mill Fork Canyon is
approximately 1 .5 miles southwest of the spring discharge location, which is well beyond the
boundary of the proposed South Crandall Lease area.

.!N 9 11

It should be noted that at least one earlier study suggested that there may be a northerly component
of recharge to Little Bear spring . However, even if this supposition is correct there is no reason to
conclude that mining in the South Crandall area would effect the flow of the springs .

The coal seams to be mined are located stratigraphically 340' above the top of the Panther Tongue
of the starpoint sandstone from which the Little Bear spring emanates . It should be noted that the
ARCO #4 mine actually mined directly across and over the fault system that feeds the spring and
caused no negative impacts to the quantity or quality of the spring . In the case of the South Crandall
mine the projected workings do not cross the fault system as it is projected near the lease area .
Information in Appendix 7-63 shows that the fault system, ifprojected farther north across Little Bear
Canyon, would not intersect any part of the minable lease area, and in fact would probably not even
extend within the boundary of the lease itself.

The low flow rates from most of the seeps and springs emitting from the Blackhawk
Formation (Appendices 7-16, and-7-17, and 7-58) result from the low hydraulic conductivity of the
formation where it remains unfractured . Laboratory permeability data from a core sample taken in
T 17S-R6E-Sec27 at Trail Mountain indicate an average horizontal hydraulic conductivity of 1 .3x l0'2
feet per day, and an average vertical hydraulic conductivity of 3 .8x10'3 feet per day for sandstone
units of the Blackhawk Formation (Lines, 1985) .
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Shale and siltstone samples of the Blackhawk Formation have maximum horizontal and
vertical hydraulic conductivities of only 1 .0x10'and 1 .2x10 feet per day, respectively (Lines, 1985) .
These low hydraulic conductivities of the shales and siltstones indicate that these finer-grained
sediments within the Blackhawk serve as barriers to the downward migration of water . As a result,
water recharge into the Blackhawk, either from adjacent formations, snow melt, or rainfall is allowed
to percolate vertically through sandstone beds until a siltstone/shale bed is encountered at which time
the water is forced to travel laterally along the bedding plane to the surface .

Similarly, the majority of the seeps and springs in the Castlegate, Star Point and North Horn
Formations observed in the field surveys in Crandall Canyon also issue from bedding planes. Due
to the presence of these vertical permeability barriers, the aquifers in the North Horn, Price, River,
Castlegate, as well as in the upper portions of the Blackhawk Formations are perched, with no direct
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are present in springs SP-53 through SP-58 (Plate 7-12), where flow rates greater than l 00o ' up o
gallons per minute have been measured . Travertine deposits are common at these springs, which
suggests that the recharge area for these springs is dominated by calcium carbonate . In areas, the
upper portion of the Blackhawk Formation may serve more as a conveyance body rather than a
significant source of water to these springs .

Results of slug tests on MW-l, MW-4 and MW-5 indicate that the Star Point Sandstone in the
Crandall Canyon area has a hydraulic conductivity of 0 .1 to 2 .5 ft/day. Based on an average hydraulic
conductivity of 1 .0 ft/day, an average hydraulic gradient of 0 .025 ft/ft (see Plate 1-8), an average Star
Point porosity of 0 . 14 (Lines, 190\85) and the modified Darcy equation (Freeze and Cherry, 1979),
the average linear velocity of groundwater flowing through the Star Point Sandstone beneath Lease
#UTU-68082 and adjacent areas is approximately 0 .2 ft/day.

Results of slug tests performed on the in-mine Star Point Sandstone wells MW-2, MW-6A,
MW-7, and MW-6 by Mayo and Associates in 1997 (Appendix 7-54) indicated an average hydraulic
conductivity of unfractured Star Point Sandstone of approximately 0 .005 ft/day. Using information
from these wells, the calculated average linear velocity of groundwater moving through the Star Point
Sandstone is even less than 0 .2 ft/day . .

It is of note that laboratory permeability data provided by Lines (1985) from core samples
collected approximately 10 miles south of Crandall Canyon indicate that the Star Point Sandstone has
an average horizontal hydraulic conductivity of 2 .3x10-2 ft/day and an average vertical hydraulic
conductivity of 8 .8x103 feet per day . With the range of slug test results at the mine and the lower
values reported by Lines (1985), the velocity presented above is considered to be a maximum .

The potentiometric surface of the Star Point aquifer directly underlying the Hiawatha Seam
(the coal bed mined at Crandall Canyon) is shown on Plate 7-13 . The water table rises to the
northwest under East Mountain at an average angle of 3 degrees, and lies from 50 to 115 feet below
the Hiawatha coal seam . This regional water table is 150 feet below ground surface in the area of the
mine portal, and up to 2220 feet below the surface under East Mountain in Sec . 2,T . 16S .,R.6E .

Mitigation and Control Plan

Based on information presented in the preceding section, only minimal impacts on
groundwater resources in the permit area may result . A probable hydrologic consequences
determination that includes the proposed South Crandall Lease area is included as a portion of this
chapter and is located in Appendix 7-15. Installation of the main bypass culvert will not alter the
Probable Hydrologic Consequences .
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Mitigation for potential disruption to the Little Bear Spring will be accomplished though the
construction of a water treatment plant which will provide replacement water for the spring if mining
activity in the South Crandall lease area affects the quality or quantity of the spring . Construction
of this water treatment plant will be done under the provisions of a water replacement agreement
between GENWAL Resources, Inc . and the Castle Valley Special Service District who maintain
culinary water rights to Little Bear springs . A copy of this water replacement agreement is included
in Appendix 7-51 . With construction of this water treatment plant an uninterrupted supply of culinary
water will be assured irrespectively of whether mining can be conclusively shown to have affected
Little Bear Spring. This is in compliance with special stipulation #17 of federal lease UTU-78953
(see Appendix 1-13).

Currently, treatment of mine water prior to discharge into Crandall Creek includes the use of
two underground sumps. Discharge to Crandall Creek has occurred only 5 times prior to 1994
(UPDES Permit - Appendix 5-14) .
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App 7-57 Determination of Recharge Location of Little Bear Spring (Dye Tracing)
App 7-58 Summary of Hydrologic Baseline Information, South Crandall Lease
App 7-59 Little Bear Spring Study (Initial study, 1998) AquaTrack
App 7-60 Little Bear Spring Study (Expanded Study, 1999) AquaTrack
App 7-61 Mill Fork Resistivity Study, 2001 AquaTrack
App 7-62 Little Bear Spring (2°d Expanded Study, 2001) AquaTrack

7.26 Modeling

No hydrologic model has been prepared or conducted at this site, nor is any planned .

7.27 Alternative Water Source Information

GENWAL recognizes the fact that the Division of Wildlife Resources, the U .S. Forest
Service, the Division of Oil, Gas & Mining, and the State Engineer consider all seeps and springs to
be important to wildlife and downstream users . If, during the monitoring of the springs, it is
determined that over the course of time a spring has been dewatered, GENWAL will notify the
Division of Wildlife Resources, the Division of Oil, Gas and Mining, the U .S . Forest Service, the
State Engineer, and any affected downstream users . A determination as to the probable cause of
diminished flow will be made and if mining activities are found to be the cause, work will begin on
an acceptable mitigation plan involving the use of guzzlers or other replacement measures acceptable
to GENWAL, DOGM, the U.S. Forest Service, the State Engineer, and affected downstream users .
The Utah Division of State Lands and Forestry will also be conferred with in formulating any
mitigation plans that will affect the lands in the State Leases .

These replacement measures will be designed in cooperation with the Division of Wildlife
Resources, the Division of Oil, Gas and Mining and the U .S. Forest Service and placed in the area
of the effected spring. No other sources of water, other than the springs located by the seep and
spring survey, are known to exist in the mine plan area . GENWAL owns shares in the Huntington-
Cleveland Irrigation Company that can be transferred if required, to meet the demands of an alternate
water supply . A copy of the water share certificate which would be used as an alternative water
source is included in Appendix 7-14 .

Mitigation for potential disruption to the Little Bear Spring will be accomplished though the
construction of a water treatment plant which will provide replacement water for the spring if mining
activity in the South Crandall lease area affects the quality or quantity of the spring . Construction
of this water treatment plant will be done under the provisions of a water replacement agreement
between GENWAL Resources, Inc . and the Castle Valley Special Service District who maintain
culinary water rights to Little Bear springs . A copy of this water replacement agreement is included
in Appendix 7-51 . With construction of this water treatment plant an uninterrupted supply of
culinary water will be assured irrespectively of whether mining can be conclusively shown to have
affected Little Bear Spring. This is in compliance with special stipulation # 17 of federal lease UTU-
78953 (see Appendix 1-13) .
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7.2 Probable Hydrologic Consequences Determination

The Probable Hydrologic Consequences (PHC) is included as a separate document in
Appendix 7-15 . Installation of the culvert expansion project does not change the conclusions
presented in the current PHC .

7.29 Cumulative Hydrologic Impact Assessment

The Division has prepared a Cumulative Hydrologic Impact Assessment (CHIA) for this
operation in the initial permit. A complete PHC is provided in Appendix 7-15 to aid in the
determination as to whether a new CHIA is required for this renewal .

7.30 Operation Plan

7.31 General Requirements

This section describes the groundwater and surface water protection plan and water quality
monitoring program implemented within the existing permit area and to be implemented for the
refuse disposal site . The purpose of the groundwater and surface water protection plan is to
minimize the potential for water pollution and changes in water quality and flow for surface and
groundwater within and adjacent to disturbed areas . The purpose of the water quality monitoring
program is to identify the potential impacts of coal mining operations on the hydrologic balance .

7.31 .1 Hydrologic Balance Protection

Surface and Groundwater Protection Plan

GENWAL has included a plan to protect the surface and groundwater in the area of the mine
facilities, topsoil storage site and refuse disposal site . The plan will ensure protection of the ground
water and surface water resources of the sites by handling earth and refuse materials in a manner that
prevents or controls, using the best technology currently available, the discharge of pollutants to the
hydrologic system . Additionally, the GENWAL commits to handle acid- and toxic-forming
materials, if encountered in the future, in a manner that will minimize acid- and toxic-forming
discharge to surface or groundwater . The design details of the water protection plans are presented
in Section 7 .42 of this application.

In order to prevent material damage to the hydrologic balance and to protect the hydrologic
systems possibly associated with the Joes Valley fault system, GENWAL plans to drill ahead before
mining in the Incidental Boundary Change area adjacent to the Joes Valley fault in T . 16 S ., R . 6 E .
Sections 3 and 10 .

When mining in the longwall gate entry nears the fault (between 200-300 feet away), an
underground drill will be used to drill west toward the fault to determine its location . The drill will
drill horizontally toward the fault up to 50 feet ahead of the entry face . If the fault is not
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encountered, the continuous miner will advance about 30-40 feet toward the fault, leaving at least
10 feet of coal between the entry and the end of the hole . The drill will again drill ahead . This
sequence will continue until either water or fault gouge is encountered in the hole or the entry has
been developed to its maximum extent (providing no fault was detected) . If the fault is encountered
prior to reaching the bleeder entries, then mining will stop and the bleeder entries will be relocated .
At least 10 feet of solid coal will be left between the face of the entry and the fault .

Other indicators have been experienced during mining up next to Joe's Valley Fault . Any of
these indicators being present will affect the above mining sequence . The indicators, which we have
experienced are severe rib rashing in some cases ; in others the ribs will stand up showing no rib rash .
Severe water pressures have never been encountered . Large flows of water have occurred from
cracks in the roof, but these flows have been associated with sand channels rather than the fault .

One horizontal hole will be drilled in the 10, 11 12 13 and 14`' west panels . Should water be
encountered by the drill hole, entry development would terminate at that point . Although large
amounts of water and high pressure have not been previously encountered by mining near the fault,
an emergency plan to handle water inundation from the fault has been developed . The plan consists
of the following actions :

1 . Pull equipment back from face

2. Erect two Kennedy stoppings at least 2 feet apart

3. Place appropriate sized de-water pipe w/valve at bottom of stoppings

4. Pump quick drying cement into the space between the stopping

5. After minimum drying time, close water valve

As a secondary measure of precaution, no longwall mining will take place in the 22 degree
angle of draw projected from the Joes Valley fault . Therefore no subsidence from mining operations
will intersect the fault or fault zone . Any hydrologic conditions specific to the Joes Valley Fault will
not be impacted through mining or subsidence based on accessibility of the sites . Water monitoring
reports will be submitted to the Division on a quarterly basis, and a summary report will be submitted
yearly with the Annual Report for the mine .

All test and measurement instruments are operated, maintained and calibrated in accordance
with the manufacturers instructions. The results of all field measurements are recorded and initialed
by the sampler. When laboratory measurements are required, a specific set of sample bottles are pre-
ordered from the laboratory . Bottles received from the laboratory are clean, pre-acidified and color-
coded. Once the sample bottles are filled, they are individually labeled with water-proof, smudge-
proof labels, placed in ice chests with ice packs and returned to the laboratory as soon as possible to
insure proper holding times are met .
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7.31.21 Groundwater Monitoring Plan

As noted in Section 7.24.1 only four springs were found during the June 1985 seep and spring
survey within the area of potential subsidence with flow rates of one to two gallons per minute (SP- 16,
SP-17, SP-30, SP-36). By the time of the fall survey, all seeps and springs with the area of potential
subsidence except SP-30 and SP-36 had dried up . Spring SP-30 was found to be dry during 1986 and
in subsequent years to the present . The flow from SP-30 originally measured in 1985 is most likely
attributable to higher than normal precipitation during 1983-1985. SP-30 occurs as diffuse seepage
from the Blackhawk Formation above the mine portals and is collected in a diversion pipe to avoid
problems at the portal face . Flow at SP-36 issues from a sandstone-shale contact within the
Blackhawk Formation and showed evidence of use by elk and deer . All major springs (flows of at
least five gallons per minute) found during the June 1985 survey were located outside of the area of
potential subsidence at that time .

The Federal Lease #UTU-68082 and State Leases have since been added to the permit area,
and the area of potential subsidence has therefore expanded . Additional spring and seep surveys were
conducted in 1987, 1989, through 1993 . The proposed groundwater monitoring program described
below is based on the results of those surveys and is designed to evaluate impacts from the entire
permit area, including the State Leases and Lease #UTU-68082 (LBA 9) . A table clarifying the
groundwater monitoring program is shown in Table 7-10 at the end of Chapter 7 text .

Previous to August 1994, groundwater monitoring for the Crandall Canyon Mine area included
collection of water quality and quantity data from eleven springs as well as points of significant inflow
to the underground workings . Based on the permit modification to include UTU-68082 (LBA #9),
GENWAL conducts the monitoring of fourteen seeps and springs :

SP-30 and SP-36 are monitored to determine potential impacts in the immediate vicinity of
the mine. SP-58 is monitored as an indicator of long-term changes in groundwater issuing from the
Blackhawk Formation in a area that will not be affected by mining operations . The magnitude of
these changes will be useful when interpreting changes at SP-30 and SP-36 .

SP2-24, SP2-9, SP-47A, and SP1-3 are monitored since a water right has been filed on the
springs by the U .S. Forest Service. Springs SP1-19 and SP1-22 are monitored as indicators of the
water supply in the upper reaches of Blind Canyon and the North Fork of Crandall Canyon .

SP 1-33, SP 1-47, and SP2-1 are monitored as an indicator of changes in groundwater emanating
near the western border of East Mountain, contiguous to Joe's Valley Fault .

SP1-9 (also SP1-19 mentioned above is located within this state lease) located in Lease ML-
21569 and SP1-24 in lease ML-21568 are monitored to evaluate the effects of potential subsidence
in the state leases . Plate 7-12 shows the location of each spring .

Samples were collected from each of the fourteen seeps/springs listed above, plus seeps SP2-
14 and SP2-23, during the spring of 1994 and analyzed for both quantity and quality . Based on the
information collected during 1994 and the past seep and spring surveys, springs SP-36, SP-58, SP2-9,
SP2-24, SP 1-33, and SP 1-9 are monitored quarterly for quantity and quality . The remaining springs
(SP-30, SP2-1, SP 1-47, SP 1-24, SP l-19, SP-47A, SP 1-3, and SP 1-22) are monitored for quantity and

7-29c



field chemical parameters only . Springs SP2-14 and SP2-23 have been removed from the list of
springs to be monitored due to extremely low or no flow over the past few years and SP2-9, which is
contiguous to these two springs, is a good indicator of the water quality and quantity for that area of
the mine permit. Monitoring at the fourteen seeps/springs will continue on a quarterly basis .

Following reclamation the samples will be collected semiannually until the surety bond is
released. At least one of these samples will be collected during the low-flow period (normally the
fourth quarter) . These samples are collected as close as possible to the point of issuance of the springs .
Samples are analyzed according to the list of parameters in Table 7-4 which includes, flow, pH,
conductivity or TDS, total iron, and total manganese as required by R645-301-724 . 1 .

Samples collected during the low-flow period of the year (fourth quarter) will be analyzed
according to the list of parameters contained in Table 7-5 (as requested in guidelines from DOGM)
in the years 1990, 1995, 2000, and at 5-year intervals thereafter until the surety bond is released .

Even though SP-30 has been dry since the original measurement in 1985, monitoring at SP-30
will continue. By continuing to monitor SP-30, flow trends, as they relate to precipitation patterns, can
be observed. Substitution of another spring in the vicinity was considered and dismissed due
primarily to the long term monitoring correlation stated above and because there exists a lack of
flowing springs in the vicinity of old mine workings . Additionally, when the physiographic location
of the mine portal is compared with similar locations in adjacent canyons (ie ; Blind Canyon, Horse
Canyon, Little Bear, and Mill Fork) there are an apparent absence of springs on these mid to upper
south facing hill slopes (Plate 7-12) . The apparent absence of seeps and springs in these areas is
primarily related to the geologic nature and limiting hydrologic characteristics of the Blackhawk
Formation in its upper strata .

In conjunction with the proposed South Crandall Lease (UTU-78953) and the SITLA/PacifiCorp
sublease GENWAL will monitor four springs . The monitoring plan for the proposed South Crandall
Lease is described below . Monitoring site locations are shown on Plate 7-18 . The monitoring
protocols for each of the monitored springs are presented in Table 7-10 .

The monitoring plan for springs includes springs in the Castlegate Sandstone, Blackhawk Formation,
and Star Point Sandstone . As demonstrated in the PHC, it is believed that the potential for diminution
of flow or degradation of the water quality of springs discharging from the Price River or North Horn
Formations is remote .

Little Bear Spring will be regularly monitored to verify that impacts to not occur and to document the
relationship between climatic variability and discharge from the spring. Quarterly water quality
sampling at the spring will occur and the samples will be analyzed for the parameters listed in Table
7-4. Discharge from the spring is monitored by the Castle Valley Special Service District .
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Springs LB-7, LB-7A, LB-7B, AND LB-7C discharge near the contact of the Blackhawk Formation
and Castlegate Sandstone in Little Bear Canyon . Spring LB-12 discharges from the Blackhawk
Formation near the bottom of Little Bear Canyon . These springs will be monitored quarterly for flow
and field water-quality parameters .

It should be noted that access to Little Bear Canyon can be hazardous . When ice or snow is present
it can become unsafe to traverse the cliffs, and steep, rugged slopes in the canyon . It can also be
dangerous to wade across Huntington Creek when stream flows are high. In consideration of these
difficulties, a diligent attempt will be made each quarter to monitor the springs at times when
conditions permit. However, there will likely be times when these springs are not accessible for
monitoring .

Spring LB-5A discharges from a sandstone channel in the upper Blackhawk Formation overlying
proposed mining areas . To monitor for potential impacts to groundwater systems in the Blackhawk
Formation, LB-5A will be monitored quarterly for Table 7-4 parameters including flow and field
water-quality parameters .

Spring SP-79 discharges from the Star Point Sandstone in the northeast portion of the proposed South
Crandall Lease area . To monitor for potential impacts to Star Point Sandstone groundwater systems
(stratigraphically below the mined coal seam) quarterly monitoring of this spring will occur . SP-79
will be monitored according to Table 7-4 parameters including flow and field water-quality
parameters .

0

7-30a



Water

Table 7-10 Water Monitoring Program

7-39

Springs
1 SP-30 No Side Lower Crandall Flow and field parameters quarterly
2 SP-36 No Side Lower Crandall Flow, field parameters, and Table 7-4 parameters quarterly
3 SP-58 Forks of Crandall Crk. Flow, field parameters, and Table 7-4 parameters quarterly
4 SP2-24 Top of East Mountain Flow, field parameters, and Table 7-4 parameters quarterly
5 SP2-9 Top of East Mountain Flow, field parameters, and Table 7-4 parameters quarterly
6 SP47A Pt No of Crandall Mine Flow and field parameters quarterly
7 SP 1-3 Top of East Mountain Flow and field parameters quarterly
8 SPI-19 Top of East Mountain Flow and field parameters quarterly
9 SP1-22 Top of East Mountain Flow and field parameters quarterly
10 SPI-33 Upper Joe's Valley Flow, field parameters, and Table 7-4 parameters quarterly
11 SP1-47 Upper Joe's Valley Flow and field parameters quarterly
12 SP2-1 Upper Joe's Valley Flow and field parameters quarterly
13 SP1-9 Top of East Mountain Flow, field parameters, and Table 7-4 parameters quarterly
14 SPI-24 Top of East Mountain Flow and field parameters quarterly
15 LB-2 Littlc Bcar Canyon Flow, ficld parametcrs, and Tablc 7-4 parameters quartcrly
15 LB-5A Little Bear Canyon Flow, field parameters, and Table 7-4 parameters quarterly
16 LB-7 Little Bear Canyon Flow, field parameters quarterly
17 LB-7A Little Bear Canyon Flow, field parameters quarterly
18 LB-7B Little Bear Canyon Flow, field parameters quarterly0 19 LB-7C Little Bear Canyon Flow, field parameters quarterly
20 LB-12 Little Bear Canyon Flow, field parameters quarterly
21 SP-79 Huntington Canyon trib. Flow, field parameters, and Table 7-4 parameters quarterly
22 Little Bear Spring
In-Mine Monitoring Wells

Flow, field parameters, and Table 7-4 parameters quarterly

Flow, field parameters, and Table 7-4 parameters quarterly1 DH-1 Main North (Dry)
2 DH-2 In Sealed Area Flow, field parameters, and Table 7-4 parameters quarterly
3 MW-1 At Portals Flow, field parameters, and Table 7-4 parameters quarterly
4 MW-2 At Mouth ofMain East Flow, field parameters, and Table 7-4 parameters quarterly
5 MW-3 In Sealed Area Flow, field parameters, and Table 7-4 parameters quarterly
6 MW-4 In Sealed Area Flow, field parameters, and Table 7-4 parameters quarterly
7 MW-5 Destroyed Flow, field parameters, and Table 7-4 parameters quarterly
8 MW-6 Main South (DEEP) Flow, field parameters, and Table 7-4 parameters quarterly
9 MW-6a
10 MW-7

Main South (No of Dike) Flow, field parameters, and Table 7-4 parameters quarterly
Main West

	

Flow, field parameters, and Table 7-4 parameters quarterly
11 MW-8 Main South (So of Dike) Flow, field parameters, and Table 7-4 parameters quarterly



Surface Water
Streams
I Upper Flume Crandall Creek
2 Lower Flume Crandall Creek
3 Horse Canyon Creek
4 Blind Canyon Creek
5 Indian Creek
6 IBC-1
7 Section 4 Creek
8 Section 5 Creek (lower)

9 Section 5 Creek (Upper Right Fork) Flow and field parameters quarterly
10 Section 5 Creek (Upper Left Fork) Flow and field parameters quarterly
11 Little Bear Creek

	

Flow, field parameters, and Table 7-8 parameters quarterly

UPDES
1 001 - Sed Pond Discharge

2 002 - Mine Water Discharge

Note: See Plate 7-18 for Locations

Table 7-10 Water Monitoring Program (continued)

Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly

Flow, field parameters, and UPDES parameters per
occurrence

Flow, field parameters, and UPDES parameters monthly
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Probable Hydrologic Consequences Determination

This document has been prepared in accordance with requirements of the State of Utah R645
Coal Mining Rules. The format follows the regulations R645-301-718 .100 through 8645-301-
728.400. This Probable Hydrologic Consequences evaluation of the coal mining and reclamation
operations has been prepared by Genwal Coal Company to provide a description of the potential
impacts of the mining operation on the hydrologic systems and the means to prevent or mitigate
those identified impacts .

R645-301-728.100 Determination

This determination section presents a brief summary of the surface water, groundwater, and
geologic resource descriptions of the permit area and a description of the possible impacts of the
coal mine on the hydrologic resources .

The geologic and hydrologic data and their associated appendices are contained in Chapter
6 and Chapter 7, respectively. The potential sources of contamination to the hydrologic resources
in the area of the mine were identified through site visits, knowledge of the working operations of
the mine and discussions with Genwal Coal Company personnel . These potential contamination
sources and impacts include :

Water Quantity
Interception of groundwater and surface water
Water consumption within the mine
Seepage from mine sumps
Pumping from Crandall Creek

Water Quality
Additional sediment contribution
Fugitive dust
Oil and grease
Mine water discharge
Acid-toxic materials
Flooding or Streamflow Alteration

Each of these potential sources of contamination or impact and their associated mitigating
measures or circumstances are discussed in the following sections .
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Water Quantity Impacts

Possible impacts to the surface and groundwater systems from the mining operation could
affect the quantity of water in the mine area . Interception, consumption, and seepage of surface or
groundwater are possible mechanisms which could affect the water systems .

Interception .

A limited potential exists for interception of groundwater or surface water due to subsidence
which may affect the perched aquifers (springs and seeps), and stream flows in Crandall Canyon,
Blind Canyon, Horse Creek, acrd the upper headwaters of the Indian Creek drainage (Upper Joes
Valley), and the streams and springs of the proposed South Crandall Lease area. The potential for
hydrologic impacts may result from creating subsurface interconnections from the more permeable
zones in the strata as a result of mine subsidence . This can be expressed by the potential interrelated
occurrences of intercepted groundwater flow in the overlying perched aquifers, the interruption or
lessening of flow to springs, or the interception of surface water flow from ephemeral streams .

Groundwater Interception .

Typically, groundwater interception and translocation of that water is the primary
mechanism by which the groundwater system may be impacted . As indicated in Section 7.24 .1 of
this permit, the regional groundwater system, located in the Blackhawk-Starpoint aquifer at the
Crandall Canyon Mine, is below the Hiawatha Coal .

Monitoring of in-mine and surface wells indicate that the potentiometric surface of the
regional Blackhawk-Star Point aquifer in the mine area lies approximately 50 to 60 feet below the
top of the Star Point Sandstone over most of the mine . In the westernmost portion of the mine, near
the Joes Valley Fault system, the potentiometric surface of the Star Point Sandstone is at or slightly
above the elevation of the floor of the mine . In these areas, minor amounts of groundwater weep
from the floor of the mine . In the remainder of the mining areas, because mining is being conducted
in the Hiawatha seam of the Blackhawk Formation, which overlies the Starpoint Sandstone,
dewatering of the Blackhawk-Starpoint aquifer by the Crandall Canyon Mine is not possible .

Historically, the springs within the permit area which are monitored on a quarterly basis, in
the perched aquifer of the Blackhawk Formation above the mine, have not been affected by
operating the Crandall Canyon Mine. Because of the tightness of the joints and the presence of
aquicludes, significant mine in-flows from the overlying strata have not occurred and nor are they
anticipated .

A reconnaissance of field information and data available from the old Huntington #4 permit
indicates that Little Bear Spring located in T16S-R7E-Sec9 (see Plates 7-12, 7-13, and 7-14)
emanates from the Panther (lowest member) of the Star Point Formation . Previous drilling within
the mine area has shown that the three members of the Starpoint Sandstone are vertically isolated
from one another. The Spring Canyon member is located within the upper 100 feet of the Starpoint
Sandstone. This member has been found to contain water in some areas of the mine. The Storrs
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0 member was isolated from the Spring Canyon member by interbedded shale and siltstone . It did not
appear to contain any appreciable water. The Panther member was found to be about 36 feet thick
at a depth of 315 to 351 feet . Flow from this bed varied from about 2 .1-7.0 gallons per minute .
Although Little Bear spring emanate out of the Panther member, age dating showed the water to be
of recent age (<50 years old). Age dating of water from the Starpoint Sandstone shows it to be of
an age greater than 10,000 years old . It appears that Little Bear Spring emanates from a fault zone
which may be serving as a conduit for diversion of recent water intercepted in some of the larger
drainages in the area. It is doubtful that mining activities would have any affect on flow from Little
Bear Spring due to the large age difference between the water encountered underground and the
water flowing out of Little Bear Spring .

Meetings with the Castle Valley Special Service District officials and their representatives,
as well as the other water user districts of the area, was held on 10 June 1993 . The concern of the
Castle Valley Special Service District regarding diminution and mitigation of the Little Bear Spring
flow that could result from future mining were discussed . Given the elevations of the Starpoint
potentiometric surface, in relation to that of the Hiawatha Coal Seam, it was shown that the present
and future mine workings would not interfere with the Starpoint aquifer .

Little Bear Spring is a developed spring that provides municipal water to nearby
municipalities. It emanates from a fracture system in the Panther Member of the Star Point
Sandstone that trends in an approximate northeast-southwest direction .

Because of its importance as a municipal water supply source and its proximity to proposed
areas, Little Bear Spring has been extensively studied

These scientific investigations include an investigation of the Little Bear Spring groundwater
system and the groundwater systems encountered in the Crandall Canyon Mine (Appendix 7-52), a
solute and isotopic investigation of groundwater from Little Bear Spring and the Star Point Sandstone
and Blackhawk Formation groundwater systems the Crandall Canyon Mine (Appendix 7-53), an
investigation of the hydraulic conductivity of the Star Point Sandstone in the vicinity of the Crandall
Canyon Mine (Appendix 7-54), an investigation of the alluvial groundwater system in Mill Fork
Canyon with implications for recharge to Little Bear Spring (Appendix 7-55), an investigation of the
potential for Little Bear Spring recharge in Mill Fork Canyon (Appendix 7-56), and a fluorescent dye-
tracing study that conclusively demonstrates the hydraulic connection between the stream/alluvial
groundwater system in Mill Fork Canyon and Little Bear Spring (Appendix 7-57) . Sunrise
Engineering also performed a series of investigations using a proprietary geophysical technique that
demonstrated a hydraulic connection between Little Bear Spring and the surface drainage in Mill
Fork Canyon. These investigations are included as Appendix 7-59, Appendix 7-60, Appendix 7-61,
and Appendix 7-62 .

These studies, taken as a whole, have conclusively indicated that Little Bear Spring
is recharged primarily through surface water and alluvial groundwater losses in Mill Fork Canyon,
located well beyond the boundary of the proposed South Crandall Lease area, approximately 1 .5
miles southwest of the spring . The basis for this conclusion is discussed briefly below . The reader
is referred to the above mentioned appendices for a more rigorous discussion of the recharge of
Little Bear Spring.
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M e conclusion that Little Bear Spring is primarily recharged from surface-water and alluvial
eater losses in Mill Fork Canyon is based on several findings . These include :

1) the finding that, from a water budged standpoint, there is sufficient water available in Mill
Fork Canyon to account for the recharge to Little Bear Spring and any surface water drainage that
leaves the Mill Fork drainage and flows into Huntington Creek,

2) the finding that there is a chemical and isotopic match (or a plausible chemical
evolutionary pathway) between surface waters and alluvial groundwaters in Mill Fork Canyon and
groundwater at Little Bear Spring, and

3) the finding that there is a demonstrated hydraulic connection between Mill Fork Canyon
and Little Bear Spring and the hydraulic gradient and flow volume through the connection is
sufficient to provide Mill Fork water to the spring .

These findings are discussed below .

An investigation was performed in 2001 to determine the quantity of water available in Mill
Fork Canyon to recharge Little Bear Spring (Appendix 7-56) . It is the finding of this investigation
that there is an excess of approximately 300 gpm in the Mill Fork drainage that is available for
recharge to the spring. Indeed, it is difficult to explain the loss of approximately 300 gpm from the
drainage basin without taking the recharge to Little Bear Spring into account . This finding is based

a comparative analysis of baseflow in the Crandall Creek drainage, which is very similar in
geology, topography, aspect, and elevation to the Mill Fork Creek drainage . The baseflow in
Crandall Canyon Creek during most years is approximately 300 gpm greater than that in Mill Fork .

Another investigation examined the capacity of the alluvial groundwater system in Mill Fork
Canyon to transmit sufficient groundwater to sustain the baseflow of Little Bear Creek during periods
when there is not surface flow in the Mill Fork drainage (Appendix 7-55) . This investigation was
based on a quantitative determination of the flow of groundwater migrating through the alluvial
groundwater system above the spring recharge location compared to that flowing through the alluvial
deposits below the spring recharge location in Mill Fork Canyon . It is the conclusion of this
investigation that there is appreciably more groundwater flowing through the alluvial deposits above
the spring recharge location as compared to that flowing in the alluvial deposits below the spring
recharge location (approximately 300 gpm more) .

Investigations regarding the solute and isotopic compositions of groundwater at Little Bear
Spring and other shallow groundwater systems in the vicinity have been performed . These
investigations have also examined the solute and isotopic compositions of Star Point Sandstone
groundwater systems encountered in the Crandall Canyon Mine. These studies are included as
Appendix 7-52 and Appendix 7-53 . It is the findings of these investigations that groundwater
discharging from Little Bear Spring is modem in origin (>50 years old), while groundwater from
deep Star Point Sandstone groundwater systems in the Crandall Canyon Mine have a mean

0

	

groundwater age of many thousands of years. Shallow Groundwater systems (that provide baseflow
to upper Mill Fork Creek) are modem in origin . The solute composition of groundwater in Little
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ar Spring and that of surface water and shallow alluvial groundwater in Mill Fork Canyon are
milar .

The fact that the discharge in Little Bear Spring shows rapid seasonal variations in discharge
rate suggests that the recharge is related to a shallow recharge source that is closely tied to seasonal
recharge. The ancient groundwater systems encountered in the Star Point Sandstone in area coal
mines do not exhibit seasonal variability .

Finally, in order to verify the conclusion that Little Bear Spring is recharged from Mill Fork
Canyon, a fluorescent dye tracing study was performed in 2001 (Appendix 7-57) . In this
investigation, fluorescent dye was placed in the upper Mill Fork drainage immediately above the
spring recharge location. A positive dye recovery occurred at Little Bear Spring within 40 days of
the dye placement . Thus, a hydraulic connection between the alluvial system in upper Mill Fork
Canyon was positively confirmed .

The elevation of the spring recharge location in upper Mill Fork Canyon is approximately
7710 to 7790 feet, while the elevation of Little Bear Spring is approximately 7475 feet . Thus, there
is a substantial hydraulic gradient between the Mill Fork recharge location and Little Bear Spring .
It is important to note that the recharge location for Little Bear Spring in Mill Fork Canyon is outside
the boundaries of the proposed South Crandall Lease area . Likewise, the groundwater flowpath
connecting Mill Fork Canyon and Little Bear Spring is outside of the area of potential coal mining
fly GENWAL Resources.

"hus, the potential for mining-related impacts to Little Bear Spring is considered extremely remote

It should be noted that at least one earlier study suggested that there may be a northerly
component of recharge to Little Bear spring . However, even if this supposition is correct there is no
reason to conclude that mining in the South Crandall area would effect the flow of the springs .

The coal seams to be mined are located stratigraphically 340' above the top of the Panther
Tongue of the starpoint sandstone from which the Little Bear spring emanates . It should be noted
that the ARCO #4 mine actually mined directly across and over the fault system that feeds the spring
and caused no negative impacts to the quantity or quality of the spring. In the case of the South
Crandall mine the projected workings do not cross the fault system as it is projected near the lease
area. Information in Appendix 7-63 shows that the fault system, if projected farther north across
Little Bear Canyon, would not intersect any part of the minable lease area, and in fact would probably
not even extend within the boundary of the lease itself.

In conclusion, because mining occurs above the Panther Member of the Star Point Formation,
the source of water of the Little Bear Spring ; because the mine is relatively dry; and because age
dating has shown that the water sampled underground from the Starpoint Sandstone and from Little
Bear Springs are not the same age there is little, if any chance, that current or proposed future mine
workings of the Crandall Canyon Mine could affect the Little Bear Spring . Operation of the mine
should not adversely impact the Starpoint aquifer or Little Bear Spring .

1/23/95 revised 4/97

	

5



Mitigation for potential disruption to the Little Bear Spring will be accomplished through the
ction of a water treatment plant which will provide replacement water for the spring if mining

_tivity in the South Crandall lease tract affects the quality or quantity of the spring . Construction
of this water treatment plant will be done under the provisions of a water replacement agreement
between GENWAL Resources, Inc . and the Castle Valley Special Service District who maintain
culinary water rights to Little Bear Springs . A copy of this water replacement agreement is included
in Annendix 7-51 .

Spring and Seep Interception .

There is a potential for impact to overlying seeps and springs through interception of the
perched aquifers as a result of subsidence . Seeps and springs throughout the mine area and the South
Crandall Lease area have been identified through intensive field and aerial surveys . These survey
results are presented in Chapter 7, Section 7 .24 .1, associated appendices, and are shown on Plate 7-
12. Water rights have also been researched and are provided in Chapter 7, Table 7-6 .

Genwal is currently monitoring the water flow rates and quality of representative springs and
seeps as indicated in section 7 .31 within and adjacent to the current mine permit area (including LBA
No. 9 and the South Crandall Lease area). The springs which are monitored cover both the proposed
aerial extent of the mine and also are located within each of the major lithologic units from the
Blackhawk (above the regional aquifer) to the North Horn Formation (which caps the highest
portions of the top of East Mountain) .

As stated in Section 7.24.1, the water emitting from seeps and springs which overlie the coal
seam originates from perched aquifers . These perched aquifers appear to have no direct
communication with the Star Point Sandstone, or with the mine . Isotopic sampling has shown the
chemistry of these springs to be substantially different than water from underground sources or the
Starpoint Sandstone . These springs do not appear to have any vertical communication with the
Blackhawk or Star Point Sandstone formations even when subsidence has occurred . This is due to
the extensive interbedded shale in the intervening strata. Also, during the drilling conducted for the
LBA No. 9 only one hole, DH-7, intercepted any groundwater . These data indicate that a significant
zone of non-saturated, low-permeability strata (aquitard or aquiclude) are present between the Star
Point Sandstone and the overlying perched aquifers .

Natural groundwater inflow to the Crandall Canyon Mine is limited . Inflows tend to be of
short and limited duration. Most of the natural inflows are from mined-out areas of the longwall .
Less frequently, natural inflows occur from bolt holes in the roof and from very limited sections at
the face. Genwal has an operational monitoring plan which includes monitoring surface flows from
Crandall, Blind Canyon and Indian Creeks using flumes and continuous recorders. In addition,
Genwal has committed to monitor Horse Canyon at station H-1 on a quarterly basis . Genwal is
currently monitoring 14 springs on a quarterly basis across their potential area of influence (see
Chapter 7 for additional details) .

Due to the dryness of the mine, water from Crandall Creek had been pumped into the mine
to provide dust control water and water for the mining equipment. A water supply well provides
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shower water for the bathhouse . Based on the 1992 mine water records, approximately 6 .9 million
gallons of water were used in the mining operation . Of this volume, it is estimated that
approximately 6.2 millon gallons of water were pumped into the mine from either the water supply
well MW-1 or from Crandall Creek . These volumes, indicate that the water collected from natural
inflow underground was approximately 700,000 gallons, which is about 10 percent of the 1992 water
usage . This amounts to a 1 .3 gpm inflow rate . Much of the natural inflow water is used in the
mining operation. Discharge from the mine had occurred only 3 times prior to 1990 .

In the event that a subsidence fracture did reach the surface or intercept one of the overlying
perched aquifers, it is likely that the affect would be temporary in nature . As indicated in Appendix
7-41, the clays within the Blackhawk Formation have a tendency to swell when exposed to water .
Therefore, if the fracturing from subsidence did intersect a saturated, perched aquifer and conveyed
water, the clays within the formation would swell and seal the fracture . This self-healing condition
has been identified within the headwaters of the Huntington Creek drainage (DeGraff, 1978) and at
other mines in the area .

An alternative water source plan has been developed in the event any water rights or
springs/seeps impacted in a long-term manner by the mining operation or reclamation activities . This
plan is detailed in Chapter 7, Section 7 .27 .

Surface Water Interception.

0 The possible surface water interception impacts may affect stream flows in Crandall Canyon,

	

Blind Canyon, Horse Creek, and-the headwaters of Indian Creek, and drainages i n the South Crandall
Lease area. These impacts would likely be the result of subsidence fractures intersecting the ground
surface. If these fractures occur within or across a surface drainage channel, then a potential is
created for the surface flow within the drainage to be temporarily intercepted. For the drainages
within and adjacent to the Crandall Canyon Mine, all sections of the streams that are perennial will
be protected from subsidence by limiting retreat mining activities within the area of the stream buffer
zones as discussed in Section 5 .25 of this permit .

The potential for significant water loss for these drainages is minimal . This conclusion is
based on the existing hydrologic and geologic information presented in Section 7 .24 and Appendices
7-2 and 7-23 and past mining experience within the Huntington Creek drainage . In addition, the
streams in the majority of the surface area which overlies the current or proposed mine workings are
ephemeral . However, due to the concerns raised by the U .S . Forest Service, regarding their
uncertainty in supporting this conclusion, Genwal Resources Inc. has initiated extensive studies of
within Blind and portion of Crandall Canyon to determine if mining through these drainages have
an adverse affect on the surface or groundwater resources within the drainage. Until the results of
these studies are determined, Genwal will continue to protect the those portions of the streams that
have been proven to be perennial .

It is important to note that the geologic units located in the formations stratigraphically above
the Blackhawk Formation and the Hiawatha coal seam at the Crandall Canyon mine are
hydrologically isolated from the contiguous area. East Mountain is bounded on the north by the
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South (Left) Fork of Huntington Creek ; on the west by Upper Joes Valley ; on the south by
Cottonwood Canyon ; and on the east by Huntington Canyon. Data show that the regional aquifer is
located below the Hiawatha Coal . Field data indicate that Blind Canyon is ephemeral and that Horse
Canyon is perennial only in that area where it intersects or is below the regional aquifer . Based on
the baseline data (Appendix 7-58), it is apparent that all of the surface-water drainages in the South
Crandall Lease area are likely ephemeral or intermittent in nature .

The perennial portion of Crandall Canyon extends above the regional aquifer . This occurs
because the perched Price River and North Horn Formation cover a broader area of this watershed
and because Crandall Canyon has a larger drainage area (and thus, more potential for recharge and
increased runoff) than the other two canyons .

Consumption

The consumption of water by the mining operation is a combination of moisture added to the
mined coal through the mining process and that which is extracted with the coal as well as
evaporation due to ventilation of the mine workings . It is estimated that mining extraction and the
mining process utilize approximately 200 gpm during the two 8-hour mining shifts per day . The
volume of water extracted by ventilation is estimated to be approximately 50 gpm .

Seepage from Mine Sumps .

Underground sumps are utilized to store water pumped underground or collected from
groundwater inflows until the water is used as mine process water . During the period that water is
stored in these sumps it is probable for some seepage to occur to the underlying formation (Spring
Canyon member) . For the Crandall Canyon Mine, the potential volume of such seepage is expected
to be quite low because of the presence of a fine grained mudstone strata underlying the Hiawatha
seam within the Blackhawk Formation. This layer limits the downward movement of seepage to a
very slow rate .

Pumping from Crandall Creek .

Due to the past need for supplemental water underground, there is also potential for decreased
surface flows in Crandall Canyon due to pumping from Crandall Creek . Surface water availability
could only be impacted by excessive pumping of water from Crandall Creek for the operation. This
is not expected to occur since Genwal has committed to not pump from Crandall Creek at a rate that
will dewater the stream (Chapter 7, Section 7 .24.2). (Genwal will have determined the baseline
water flow which needs to remain within Crandall Creek to sustain the existing flora and fauna by
August 31, 1995) .

Water Quality Impacts .

The quality of the surface and groundwater in the mine area may potentially be affected by
increased sediment loading, dust from the operations, mine water discharges, hydrocarbons used in
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the mining operations, and seepage losses from within the mine . The following sections discuss
these potential impacts and mitigating measures .

With the installation of the main diversion culvert during the expansion of the mine yard
facility area it is possible that additional sedimentation could occur . Genwal will install a pair of silt
fences downstream in Crandall Canyon to collect any suspended material that may occur as a result
of the installation of the 18" drain pipe bedded in drain rock or the 72" culvert . The silt fences will
be checked periodically and cleaned out as needed to maintain maximum efficiency.

Once the culvert is in place and operable, the creek will be diverted through the culvert thus
bypassing the disturbed area and minimizing the potential for runoff from the disturbed area
accidentally flowing directly into the creek. The sediment pond may experience an increase in
sediment loading during the construction process and until the construction has been completed .
This would be a short term effect . The sediment pond will also be enlarged during the construction
process to accomodate the increase in disturbed area . The net result will be that the pond will be
better suited to handle runoff from the disturbed area once it has been reconstructed and enlarged .
Drainage from the Forest Service parking area will now report directly to the sediment pond . All
drainage from the disturbed area will report directly to the sediment pond and the potential for
drainage to bypass the sediment pond and flow into the creek untreated will be virtually eliminated .

Flow in Crandall Creek will be temporarily (during the remainder of the life of the mine)
diverted through the 72" culvert. However, when reclamation occurs, the channel will be replaced
exactly in the same location as it existed prior to the culvert placement . Genwal will lay a geotextile
over the existing channel to preserve the channel morphology prior to installation of the drain rock
and 18" drain pipe. The drain rock and drain pipe will serve to allow any drainage from the channel
bed or adjacent seepage from colluvial materials to flow downstream . Then, the 72" diversion pipe
will be placed over this drain. The drain will preserve the integrity of the fill, thus minimizing the
potential for problems from settling of the 72" pipe and ensuring the successful operation of the
bypass culvert .

Increased Sediment Loading .

As discussed in Section 7 .24.2, the permit area is drained by ephemeral, intermittent, and
perennial watersheds . These watersheds are steep (with average slopes 50 percent) and well
vegetated (with vegetative cover also often exceeding 50 percent) . The primary potential for impact
to surface water is in the form of increased sedimentation from the operations .

Sediment yield will naturally increase (on a temporary basis during construction and
revegetation) from areas disturbed for the operation . A runoff control plan, required by the Division
of Oil, Gas, and Mining, provides for the containment or treatment of all runoff and sediment
produced from the disturbed areas . Based on this plan, described in Chapter 7, Section 7 .42.22, the
majority of the disturbed area runoff is directed to the sediment pond . The designed sediment storage
for the pond is 1 .02 acre feet, including 0 .084 acre feet from disturbed areas and 0 .018 acre feet from
undisturbed and reclaimed areas, over a 10 year period . Storm runoff was determined to be 1 .98 acre
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feet. The pond is designed with a total storage volume of 3 .27 acre feet, which allows for complete
containment of sediment .

There are 7 small areas (ASCA 2, 5, 6, 7, 8, 9, & 10) which do not drain to the sediment pond,
as shown on Plate 7-5, and described in Chapter 7, Section 7 .42.21 . Sediment yield from these areas
is minimized through the use of sediment traps, straw bale dikes, silt fences, and vegetation as
described in Section 7.42.21 . Sediment yield from the facility and the disturbed areas is minimized
through the installation and maintenance of the above described controls .

A secondary potential source may exist due to subsidence creating surface irregularities which
would be more susceptible to erosion . Calculations presented in Appendices 7-27 to 7-40 indicate
a very small potential for increased sedimentation reaching a perennial stream. A study has been
conducted by Genwal and the U .S. Forest Service in Blind Canyon to measure the amount of
subsidence, erosion, and the associated sediment yield which may be produced as a result of current
mining operations. (Refer to Appendices 7-38 and 7-39) .

Fugitive dust.

The potential impacts of fugitive dust from the Crandall Canyon Mine includes reduced air
quality in the facilities area and a small decrease in the surface water quality of Crandall Creek . The
air quality degradation result from particulate emissions from the paved road and pad, reclamation
activities, and from coal loading operations . The water quality degradation and sediment loading
increase would result from the settlement of dust within the waters of Crandall Creek. Placement
of the stream within the culvert under the expanded mine yard will serve to minimize the possiblity
of coal dust settling in Crandall Creek .

These impacts are mitigated by sweeping the paved access roads and portions of the pad,
water sprays in the coal handling process, and contemporaneous reclamation . These actions
minimize the dust production from the facilities area .

Oil and grease .

The use of oil, grease, and flammable hydrocarbon-based products in the mine facilities area
creates the possibility of contamination within and adjacent to the facilities area . Contamination
could result from spillage of these products during maintenance of the mine equipment, accidental
spillage during filling of fuel tanks, or leakage from equipment during operations . Such
contamination could impact the soils, groundwater, and possibly surface waters downstream of the
facility .

The impacts from spillage during maintenance activities and during filling of tanks will be
mitigated by the implementation of the SPCC plan . Additionally, the runoff from all areas of the site
where equipment will be operating is drained to the sedimentation pond. The pond is equipped with
an oil and grease skimmer to prevent the release of hydrocarbons .

Mine water discharge .
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9 A potential impact to water quality would be from mine water discharges. Currently there
is no discharge from the Crandall Canyon Mine . However, when the underground sumps are full and
mining consumption is minimal, such as during a longwall move or vacation, discharges may occur .
Prior to 1990, there were only three discharges from the mine and these discharges were of a limited
nature in both duration and quantity. The mine has an UPDES discharge permit . The quality of the
discharge water is good, and meets the requirements of the discharge permit .

Acid-toxic materials .

As discussed in Section 5 .28 .30, waste rock is not normally produced during mining
operations. When incidental quantities of rock are encountered, the rock is left in the mine and will
not be removed in the future ; thus, the strata which overlie and underlie the Hiawatha seam are not
expected to cause any negative effects or create acid-forming potential . Additionally, the mine is
currently considered to be a "dry-mine" and the minimal volume of water that is encountered
underground does not exhibit any acid or toxic characteristics . All waters encountered have had a
slightly alkaline chemistry. Laboratory data have shown that no materials are present within the coal,
underburden, overburden, etc . which are of an acid or toxic nature .

Further, handling plans have been implemented for earth, refuse, and acid-toxic forming
materials (if encountered), which, if needed, will prevent or control discharge of pollutants to the
hydrologic system (Section 7 .31 .3). This will be accomplished using the best technology currently
available .

However, to further characterize the acid-forming potential of strata immediately above and
below the Hiawatha seam, the applicant has collected roof-, floor-rock, and coal samples from
locations within the current mine workings . Analytical results from these sets of samples, Appendix
6-2, indicate that acid and toxic forming materials are not present within the overburden or
underburden .

Flooding or Streamflow Alteration.

The potential for flooding is minimized by the design and installation of adequately sized
diversions, sediment pond and velocity control structures as described in Chapter 7, Section 7 .40 .
All diversions are sized for a 25 year - 24 hour storm event. Ditches, culverts and sediment pond are
designed for a 10 year - 24 hour storm event . Ditches, culverts and sediment pond are designed for
a 10 year - 24 hour storm event .

Crandall Creek will be culverted for a distance of about 1,100 feet through the expanded mine
yard area. While a minimal short term impact will occur as the culvert is being installed, the long
term affect will be to reduce the potential for sediment to flow from the disturbed area into the creek .
It will also reduce the potential for flow within Crandall Creek to impinge upon the sediment pond
embankment due to their close proximity . The slopes of the sediment pond will be 2 :1 on the
outslope. The toe of the sediment pond has been fortified with an additional 2 feet of 12 .5 inch D-50
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rip-rap for protection and stabilization . The culvert outlet downstream from the pond will minimize
the potential for impact from running water to damage the sediment pond embankment . An analysis
of the Crandall Creek flow and pond protection measures indicates that these measures are adequate
for a return period in excess of 10,000 years (Section 7 .42.22). A slope stability analysis has also
been performed on the pond embankment, indicating it meets the required slope-stability safety
factors (Chapter 7, Table 7-7) .

R645-301-728.200 Basis for Determination

The PHC Determination for this operation is based on baseline hydrologic, geologic, and
other information gathered specifically for this site and the surrounding area by the permittee . 'This
includes information from the South Crandall Lease area . Additionally, regional information has
been provided through various published reports as noted in the plan .

Specific groundwater information is provided in Section 7 .24 .1 and Appendices 7-16, 7-17,
7-18, 7-19, 7-21, 7-24, 7-40, 7-41, 7-43, 7-46, 7-47, and 7-48 of Chapter 7 . Surface water data is
presented in Section 7 .24.2 and Appendices 7-14, 7-23, 7-25, 7-26, 7-27 through 7-39, 7-43, 7-44,
7-45, and 7-48 of Chapter 7 . Geologic information is provided in Chapter 6 and Section 7 .24 .3,
while climatic information is provided in Section 7 .24.4 .

R645-301-728.300 Findings

7.28.310I*

Chapter 7, Sections 7 .24 .1 and 7.24.2, indicate the potential for adverse impacts to the
hydrologic balance to be minimal in both the existing peunit area and in the South Crandall Lease
area. . The basis for this determination is through extensive studies, past and on-going groundwater
and surface water monitoring, past history, and performance of the on-going operation, and various
protection plans for operations and reclamation . A summary of potential impacts is provided in
Table 1 of this PHC .

7.28.320

Waste rock is produced in limited quantities on a very infrequent basis during mining
operations. When incidental quantities of rock are encountered, the rock is left in the mine and will
not be removed in the future . These conditions, coupled with the fact that the waste rock does not
have acid or toxic characteristics indicate that little potential exists for any impacts from toxic- or
acid-forming materials .

Further, handling plans have been implemented for earth, refuse, and acid-toxic forming
materials, which, if needed, will prevent or control discharge of pollutants to the hydrologic system
(Section 7.31 .1). This will be accomplished using the best technology currently available .
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7.28.330

The following are expected impacts from the coal mining and reclamation operation :

7.28.331,

Sediment yield does naturally increase on a temporary basis from areas disturbed for the
operation. However, the majority of the disturbed area runoff is directed to the sediment pond. The
pond is designed with a total storage volume of 3 .27 acre feet, which allows for complete
containment of sediment . The 7 small areas which do not drain to the sediment pond, as shown on
Plate 7-5, are treated through the use of sediment traps, straw bale dikes, silt fences, and vegetation .

Genwal, in cooperation with the U .S. Forest Service, is conducting detailed sedimentation
and erosion studies in the Blind Canyon watershed to determine the exact impact of mining and
subsidence . Todate, negative impacts to intermittent and perennial streams by sediment loading and
increased turbidity has not been observed in the permit area .

7.28.332

Water quality parameters, including acidity, total suspended solids and total dissolved solids,
are not expected to be impacted by the mining or reclamation operations . This determination is
based on information provided in Chapter 7, Sections 7 .24 .1 and 7 .24.2, and by results of the on-
going water monitoring program detailed in Section 7 .31 .2 .

It is unlikely that groundwater quality or quantity will be affected by the underground mining
operation (as discussed in Section 7 .24.1 and associated appendices, and Section 7.28.100). There
exists a potential for impacts to the surface water . However, these potential impacts are expected
to be minimal for the following reasons :

Sediment controls are in place and maintained to minimize sediment
loading to drainages ;

(1)

(2)

	

All discharges from the sediment pond (or mine) are conducted in accordance
with requirements of a U .P.D.E.S. Permit ;

Historical data from this site (which is summarized in the Annual
Report and Appendices 7-16, 7-17, 7-18, 7-19, 7-21, 7-24, 7-40, 7-41,
7-43, 7-46, 7-47, and 7-48) show no indication of mine related impacts
on the hydrology of the area ;

(3)

(4)

	

The water monitoring program will continue to be followed as
described in Chapter 7, Section
7.31 .2 . Results will continue to be analyzed and any problem areas
noted will be corrected to prevent further impacts to the hydrology .
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728.333

The potential for flooding of the surface facilities is minimized by the design and installation
of adequately sized diversions, sediment pond and velocity control structures as described in Chapter
7, Section 7 .40 .

728.334

The Crandall Canyon Mine is expected to have little impact on groundwater . As mentioned
earlier, the mine does not appear to have any hydrologic connection to surface water above the mine
nor any connection to groundwater in the Star Point Sandstone below.

Monitoring of in-mine and surface monitoring wells drilled within and adjacent to the
Crandall Canyon Mine, and completed in the regional Blackhawk-Starpoint aquifer indicate the
potentiometric surface of this aquifer generally lies 50 to 60 feet below the top of the Star Point
Formation in all but the westernmost portion of the mine . Thus, mining of the Hiawatha Coal Seam
at the base of the Blackhawk Formation, overlying the Star Point Formation, will not intersect and
drain any water from the regional aquifer . Nor would water from underground mining enter the Star
Point Sandstone due to the relatively impermeable shale zone that lies between the Hiawatha seam
and the sandstone below.

There may be some potential for impact to seeps and springs through subsidence . Genwal
is currently monitoring the water flow rates and quality of the water rights associated with seeps and
springs within and adjacent to the current mine permit area . No evidence of impacts have been
identified ; however, an alternative water source plan has been developed in the event any water rights
or springs/seeps are adversely affected by the mining operation or reclamation activities .

The groundwater system that supports discharge at Little Bear Spring will not be subsided . As
discussed above, the groundwater discharging from the spring is NOT derived from a regional Star
Point aquifer. Rather, it is recharged from surface-water and alluvial groundwater losses in Mill Fork
Canyon outside of the permit area. The significant fracture in the Star Point Sandstone from which
the spring discharges serves primarily as a conduit for the conveyance of the Mill Fork water to the
spring. Groundwater in the Star Point Sandstone that is not within the fracture system does not
contribute appreciable quantities of groundwater to the spring . For these reasons, the potential for
impacts to Little Bear Spring resulting from mining operations in GENWAL's permit area is
considered extremely unlikely .

Impacts to the surface water quality and quantity are minimized through the installation and
maintenance of surface runoff and sediment control structures, and a commitment (Section 7 .24.2)
to not pump from Crandall Creek at a rate that will cause the in-stream flow to decrease below the
minimum required rate.

In addition, groundwater and surface water quantity and quality are monitored on a quarterly
basis to determine seasonal flow conditions for the permit and adjacent areas . Further, handling plans
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have been implemented for earth, refuse, and acid-toxic forming materials, which will prevent or
control discharge of pollutants to the hydrologic system . Implementation of these plans will be
accomplished using the best technology currently available .

Based on the above, there is some potential for the operation to have an impact on the
groundwater and surface water resources of the area ; however, the impacts are expected to be
minimal due to natural geologic and hydrologic conditions, and the implementation of control and
protection systems . Therefore, the "Probable Hydrologic Consequences" of this operation are
expected to be minimal, if not negligible .

7.28.335

Additional information will be provided if deemed necessary by the Division .

R645-301-728.340 N/A

This is an underground operation .

R645-301-728-400 Updated PHC

This document is provided as an up-dated PHC for the permit renewal in accordance with the

40

	

State of Utah R645-Coal Mining Rules .

1/23/95 revised 4/97

	

15



TABLE 1
POTENTIAL HYDROLOGIC IMPACTS

1/23/95 revised 4/97 16
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POTENTIAL IMPACT POTENTIAL EFFECT POTENTIAL MAGNITUDE
OF IMPACT

PROBABILITY OF
OCCURRENCE

MITIGATION MEASUR

Leaching of acid or toxic
forming materials

Degradation of surface and
groundwater quality

Low (no such materials present) Low Monitoring materials handled by
approved methods

Groundwater Availability Decrease in spring flow due to
subsidence

Low to moderate depending on
location

Low (No history of impact) Monitoring

Groundwater Availability Interception of groundwater by
mine workings

Low Low (on-going) Monitoring

Groundwater Availability Removal of water with coal Low Moderate (on-going) Monitoring

Groundwater Quality Decrease in quality due to
hydrocarbons

Low Low SPCC Plan, monitoring inspections
maintenance

Sediment Yield Increase in TSS Moderate Low Sediment pond, diversions, sedimej
control, monitoring

Flooding Damage to downstream area Low Low Sediment ponds, diversions, and
monitoring

Streamflow Alteration Damage to streams due to
subsidence

Low Low Protection of perennial streams,
monitoring

Surface Water Quality Decrease in quality due to
hydrocarbons

Low Low SPCC plan, inspections, monitoring
maintenance

Surface Water Quality Increase in TSS due to coal
fines and dust

Low Low Sweeping of access road and pads,
misting of coal

Surface Water Quantity Decrease in flow in Crandall
Creek below mine

Moderate Low Monitoring, maintaining baseflow
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Dave Shaver - updated South Crandall spring survey July 2004 .xls Page 1

Springs and seeps identified in the southern portion of the South Crandall lease area
near or below the 600-foot cover line, 14 July 2004
Petersen Hydrologic, Survey July 2004 .xls 27 Aug 04

UTM coordinates Flow T pH Cond
NAD 27, Zone 12 S Date (qpm) (°C) S.U . (pS) Comments

LB-2 486397 4365567 15-Jun-04 13.3 7 .4 8.39 451 Spring flow originates from Blackhawk Formation above this location (monitored at bedrock-high below main spring area)
LB-12 486712 4365961 14-JUI-04 damp ground --- Damp ground only, not enough flow to measure field parameters
LB-5A 486510 4366085 14-JuI-04 1 .8 8 .4 7.80 706 Discharges from base of Blackhawk Formation sandstone channel (not in potentially subsided area)
LB-7 486573 4366403 14-JuI-04 1 .1 8 .5 7.99 501 Seepage from base of Castlegate Sandstone/muddy landslide deposits in channel bottom
LB-7A 486969 4366426 14-Jul-04 seep/drip --- Seepage from base of Castlegate Sandstone cliff, not enough flow to measure field parameters
LB-7B 487003 4366446 14-Jul-04 seep/drip --- Seepage from base of Castlegate Sandstone cliff, not enough flow to measure field parameters
LB-7C 486998 4366398 14-JuI-04 0.21 11 .4 8.44 424 Discharges from colluvial sediments near the Blackhawk Formation, Castlegate Sandstone contact
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