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The Manti-La sal Nat,ional Forest and the Bureau of Land Management have prepared
an Environmental Assessment (EA) for the proposed leasing of federal coal in the
MilI Fork Tract (uru-2130?). Genwal Resources Inc. f i led the Coal Lease
Application on February 4, L993. The tract covers abouL 6,440 acres, adjacent
to their Crandall canyon Mine. The analysis evaluated four alternatives
including the "no action alt ernative't. It is the intent of the Forest Service
to select Alternative 4, which consents to leasing of the tract (by competit ive
lease sale) by the Bureau of Land Management. The lease would have special coal
lease stipulations !o mitigat,e the potential effects to surface resources.
under this altsernative, approxi-mately 880 acres of the tract would be excluded
to protect the Litt le Bear culinary water development. The stipulations are
listed in Appendix A of the EA.

The EA was released to the public and. a notice was published in the 'suri
Advocate" and 'rEmery County Progress" newspapers on ,June 5, Lgg7. Copies of the
EA were maiLed to al-l individuals and organizat,ions who responded during project
scopi-ng.  The 30 day predecis ional  commenE per iod ends at  5:00 p.m. on, fu ly  Z,
1997 .

The joint Forest Service,/BlM Decision Notice and Finding of No Significant
Impact cannot be issued prior to complet,ion of the 30 day comment period and
must address all comments. we wil l coordinate responses to comments and
preparation of the appropriate decision document.s with your office.

Please contact ,feff DeFreest or Liane Matstson at the Forest Supervisor,s Office
(80L-63?-2817) i f  you have any commengs or  need addi ts ional  in format ion.

Sincgrely ,

fo ,rr{k
Forest Supervi.sor

Enclosure
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CHAPTER I . PURPOSE AND NEED

A. Proposed Action

The proposed aaion is to lease the Mill Fork Coat Lease Tract on federal lands in Emery County, Utah
for underground coal mining.

On February 4, 1993, Gernval Resources, Inc. submitted Coal Lease Applicaion UTU-71307 to the
Bureau of Land Management (BLM), Utah State Office, to leEse FederalCoal Lands in the vicinity of
Milt Fork Canyon. This application is for leasing federal coal reserves adjacent to Genwal's active
Crandall Canyon Mine, located approximately 15 miles northwest of Huntingiton, Utah, on the Price/
Fenon Ranger District of the Manti-La Sal National Fores (Figure 1).

The proposed tract lies within the Huntington CarryonGentry Mountain and the Fenon Canybn,
Cottonwood-TrailMountain Multiple-Use Evaluation Areas as described in the Manti-La SalNational
Forest Land and Resource Management Plan (Forest Plan). The Forest Plan Environmental lmpact
Statement (ElS) and record of Decision (ROD) makes these areas are available tor further consider-
ation tor coal leasing. The applicdion will be processecl according to the LeaseOn-Applicaion (LBA)
process contained in the B[-i, Coal Leasing Regulations (43 CFR 3425).

The first step in the lease enaluation process was to delineate a tract. Traa delineation was completed
by the BLIvI on Oaober 2, 1996. The traa defineation report is available in the proiect file kept d the
Mi.,rti-La Sal National Forest Supervisors Office. Figure 2 shows the lease tract boundaries as set by
the tract delineation team. Named the Mill Fork Lease Tract, the area encompasses approximately
6,440 acres entirely within the proclamaion boundaries of the Manti-La Sal National Forest. Aftertract
delineation, the LBA process calls for a Data Adequacy Review, applicaion of Unsuilability Criteria,
and conducting an erwironmental analysis of the proposed action.

Data Adequary Standards, as established by the UintaSouthwestem Utah Coal Region, were met
in December 1996, afterthe company submitted supplemental information requested by the review-
ing specialists. Application of the Unsuitability Criteria for Coal Mining found in 4Ii CFR 3461,
determined that the proposed tract is suitable for leasing. The Forest Plan shows that seven of the
20 unsuitability crheria are not applicable because these landslresources do not exist on the forest.
Four more criteria were found not to be applicable dter exceptions and exemptions were applied.
The remaining nine criteria were evaluated on the site-specific basis, and were either found to be not
applicable or are excepted pending completion of consultations with the U.S. Fish and Wildlife
Service (FWS) and utah State Historic Preservation Office (USHPO). A detailed discussion regarding
the application of the Unsuitability Criteria is contained in the proiect file.

This document has been preparect to further evaluate the tract for leasing and fulfrll analysis require-
ments of the National Erwironmental Policy Act of 1969 (NEPA).

B. Purpose and Need

Genwal indicated a need for the additional coal reserves to maintain cunent production levels,
provide a long-term supply of coal and to reco/er Federally- orrned coal deposits that may otherwise
be bypassed, and rendered inaccessible. At present production levels and with existing reserves, the
mine life is estimated at 5 to 7 years. Addition ol coal reserves contained in the Mill Fork Lease Tract

Environmental Assessmenl lor the Mill Fork Lease Tract, LBA #11, Page | - 1
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would entend the mine life by about 19 years, and allow the company to be competitive in the current
coal market. The BLM, charged with the administration of the mineral estate on these feclerallands,
is required by law to lease minerals for economic recovery.

C. Declsion to be Made by Responsible OfficialslAuthority

The Utah State Director of the BLM is responsible to decide whether or not to offer the tract for leasing
underthe Mineral Leasing Act of 1920, as amended, and the Fecleral Regulations € CFR 3400. The
State Director may also decide to deny the application orconditionally approve one of the altematives
described in Chapter 2. The Forest Supervisor, Manti-La Sal National Forest, must consent to leasing
National Forest System Lands before BLM can offer the tract for leasing, according to the Federal
Coal Leasing Amendments Act of 1976. The Forest Supervisor must also prescribe terms and/or
conditions (through lease stipulations) with respea to use and protection of non-mineral interests.
Once a lease is issued, BLM is responsible for lease administration and enforcement of lease terms
and conditions.

The proposed aAion will conform to the overall guidance of the MantLLa Sal National Forest Final
EIS and Forest Plan (1986) and the Final EIS forthe BLM's San Rafael Proposed Resource Manage-
ment Plan (1992). This Environmental Assessment (EA) tiers to the decisions of both ElSs, which are
available for review at the Price Ranger District and the Manti-La Sal National Forest offices ancl the
BLM San Rafael/Price Resource Area and the Moab District offices, respectively. The EA references
the Environmental Assessment for Coal Lease Application UTU-68082, LBA No. 9, Crandall Canyon
tract 11993)

Environmentaf Assessment for the Mill Fork Lease Tract, LBA #11 , Page | - 2
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D. Other Authorizing ActionslAuthority

This coal lease application will be processed under the authority of the Mineral Leasing Act of 1920,
as amended, and the procedures set forth under Federal Regulations at 4t CFR 3425, Leasing-on-
Application. lf the tract is leased, granting the lease would give the lessee an exclusive right to mine
the coal, but does not authorize mining or surface disturbing activities.

Before arry lease development can occur, the lessee or operator must obtain approval of a compr+
hensive Mining and Reclamation Plan and a mine permit in accordance with the state and Federal
Regulations. Surface management agency (in this case the Forest Service) consent and provisions
for protection of non-mineral resources ar€ required priorto issuing a permit. Apprwal of a Resource
Recovery and Protection Plan under 4l CFR 3482 and consent from the BLM are also required.

The Surface Mining, Reclamation and Control Aa of 197/ (SMCRA) gives the Department of the
Interior, Office of Surface Mining (OSM) primary responsibility to administer programs that regulate
surface coal mining operations and the surface effects of underground coal mining operations. ln
January 1981, pursuant to Section Strt of SMCRA, the Lrtah Division of Oil, Gas and Mining (DOGM)
developed, and the Secretary cf the Interior approved, a permanent program authorizing tJtah DOGM
to regulate surface coal mining operations and surface effeas of underground mining on non-Federal
lands within the state of Utah. In March 1987, under Seaion 523(c) of SMCRA, Utah DOGM entered
into a cooperative agreement with the Secraary of the Interior adhorizing Utah DOGM to regulate
surface coal mining op€rations and surface efiscts of underground mining on Federal lands within
the state.

Under the cooperative agreement, Federal coal lease holders in Utah ffiuSt Subririt permit application
packages (PAP's) to OSM and Utah DOGM for proposed mining and reclamation opeEtions on
Federal lands in the State. Utah DOGM reviews the PAP to ensure that the permit application complies
with the permitting requirements and that the coal mining operation will meet the performance
sandards of the appro\red permanent program. lf it does comply, Utah DOGM issues the applicant
a permit to conduct coal mining operations. OSM, the BLM, the Forest Service, and other Federal
agencies, review the PAP to ensure that it complies with the terms of the coal lease, the Mineral
Leasing Act of 1920, NEPA, and other Federal laws and their attendant regulations. OSM recom-
mends approval, approvalwith conditions, or disapproval of the mining plan to the Assistant Secre-
tary, Land and Minerals Management.

Utah DOGM enforces the performance standards and permil requirements during the mine's opera-
tion and has primary authority in environmental emergencies. OSM retains oversight responsibil'lty
for this enforcement. BLM and the Forest Service have authority in those emergency situdions where
Utah DOGM or OSM inspectors can not act before environmental harm or damage occurs.

E. History, Background, and Potential Mining Scenarios

Genwal Resources, Inc., jointly owned by Intermountain PowerAgenry (lPA) and Andalex Resources,
Inc, has been operating the Crandall Canyon Mine since 19&4. Genwal holds 5,600 acres of coal
leases on federal, state, and fee lands as shown on Figure 2 The comparry has a permit and
approved mine plan for their existing lease holdings. On February 4, 1 9Sl, they applied to lease 4,043
acres of unleased Federal coal lands adiacent to the Crandall Carryon Mine. In order to maximize the
coal resource recovery, the tract delineation team expanded the boundaries to encompass 6,440
acres.

Erwironmental Arcelcmcnt for thc Mill Fork Leare Tract, LBA ,f f f , p"g. f . S
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Current production from the Crandall Canyon Mine is approximately 2.5 million tons per year, using
one longwall system and two continuous miner sections. They believe the demand for their coal will
increase in the future, and plan to increase production to an average of 3.5 million tons per year.

The only reasonably foreseeable development scenario is for Genwal to acquire the lease, and mine
the tracl from their Crandall Canyon Mine facilities. According to the BLM, another successful bidder
would need to access the tract from a facility constructed in the approximate location of the old
Huntington #4 Mine in Mill Fork Canyon, orthrough Rilda or Little Bear Canyons. Access through Mill
Fork or Rilda Canyons is improbable due to thin coal. Access through Little Bear Ganyon is also
improbable because the canyon contains a culinary water source. Therefore, this analysis will be
based on assuming that the tract will be mined from Genwal's existing facilities in Crandall Canyon.

F. Other Activities Nfecting Cumulative lmpacts

The following describe connected and cumulative aaions that may affect leasing the Mill Fork Tract.
lf the Mill Fork tract is leased, some surface impaas are expected to be associated with underground
mining. The following list details activities that might be associated with mining the tract, and also
include other astivities that may occur on lands within or adjacent to the tract. A tabulation of past,
present and future actions in the vicinity of the lease tract are supplied in Tables lV-A, B, and C.

Connected Actions:

1. Ten coal exploration holes may be needed to evaluate coal quality and quantity. lt is
assumed that 5 holes woutd be accessed by road and require drill pads of approximately
112 acre each and approximately 'll4 mile of access road. The other five holes would be
accessed from helicopter, requiring drill pads of 112 acres each. Etfeas of drilling will be
evaluated on a site-specific basis, and will generate their own NEPA-based decisions.

Cumulative Actions:

1. ln order to expand their surface facilities on private land adlacent to the lease tract, Genwal
has proposed expanding across Crandall Creek to the south. This involves placing up to
1,500 feet of Crandall Creek in a culvert to facilitate crossing the drainage. This action is
completely on private (fee land) inholdings within the Forest boundary.

2. A 135-acre timber sale (Blaze-o-Glory) on the top of East Mountain may be ofiered in 1997,
which would involve cutting approximately 900 thousand board feet of aspen, spruce and
fir. The spruce and fir would be harvested by seleaive cutting, but the aspen might be
harvested by patch cutting (clear cuts of less than 10 acres).

3. An aaive gas field (Flat Canyon/lndian Creek Field or east Mountain Unit) lies within the
southwest poftion of the Mill Fork coal lease tract. One producing well has already been
drilled (East Mountain Unil No. 32-23). Burlingilon Resources, present operator of the field,
intended to expand the field by drilling additional holes within the Mill Fork tract, but plans
are currently on hold. The oil and gas industry has expressed interest in leasing more area
on and adjacent to the Mill Fork tract. Refer to Chapter lll, section A, Geology, Soils and
Mineral Resources, for further details on oil and gas activities.

- . -- : : '
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3. Utah Department of Transportation (UDOT) may require upgrading SR 31 (Fairview-
Huntington Highway) at the Crandall Canyon (FR 248) interseaion as coal haul tratfic
increases as a result of increased production. Increased traftic on the road could exceed
the cunent design standards, and may prompt the need to upgrade to road to accomodate
the expanded use.

fn addition, thefollowing activities are planned intheforeseeablefutureforthevicinity otthe Mill
Fork Lease tract (see Table lV-C):

1. Energy Wes Mining operates the Deer Creek mine, located approximately 7 miles south of
Genwal's Crandall Canyon facilities. Energy West has plans to eltend the underground
workings into the North Rilda Canyon area, and will be within 112 mile of the southeastern
edge of the Mill Fork lease traa. lmpaas to water resources are of concem.

2. Azalea OilCompany has proposed to drill an exploratory gas well in either North Hughes
or Engineer Canyon. The company's prefened location is in Engineer Canyon, approxi-
mately 7 miles north of the lease tract up Huntington Canyon. Drilling is scheduled to begin
Fall 1997, and last tor about 5 months. Amounts of traffic in Huntington Canyon are of
concem.

3. The Forest Service will be unclertaking a proiect to amprove or close dispersed recreation
sites in Huntington Canyon. The Little Bear campground willbe imprwed as a group use
site, and a scenic byway site is planned in the area The first phase of this project will be
implemented in late summer 1997. Most of the work will be completed in 1998 and 1999.
This proiect may increase the recreational use in side canyons includhg Mill Fork, Rilda and
Crandall canyons.

4. A large-scale coalbed m€thane dwelopment proiect has been proposed by River Gas
Corporaion thd would encompass about 188,000 acres primarily on BLM lands. The
boundaries of the project area lie about 7 miles to the east and southeast of the lease tract.
lmpacts relating to the coalbed methane proiect should not dfect the coal lease tract.

5. Livestock grazing is expected to continue on suitable range although the authorized num-
bers may fluAuate from year to year.

G. Negatlve Dectaration

There are no prime farmlands, rangelands, or allwial valley floors within the proposed lease area.
Leasing of the tract should not result in significant impaas to paleontological resources; threatened
or endangered plant or animal species. Proteaion of these resources is provided under the lease
stipulations and Federal and State laws and regulations.

H. Project Scoping

Proiect scoping is an integral part of the environmentalanalysis process which involves the solicita-
tion of commentsfromfederal, state, and local agencies and interested organizations and indivicluals.
The goal is to assure thatthe most accurate and current environmental information and public issues
are incoporated into planning and decision-making.

Erwironmental A$essment for the Mill Fork Lease Tract LBA #11, Page I - 7
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Proiect scoping was initiated on November 19, 't996, and concluded on December 13, 1996, and
included notices in local newspapers and letters to individuals who earlier had expressed interest in
such proposals. Letters and records of verbal comments are contained in the prolea fib. A total of
31 responses were received concerning the project as of February '1, 1997. The following summarizes
the 31 responses received:

Castle Valley Speciat Services District (CVSSD, via Jetf Appel, counselforthe district), Huntington City
and Councilman Ross Gordon, the Mayor of Cleveland, and Emery Water Conservancy District all
expressed concerns over the potential impact of mining activity on the Linle Bear Spring, a culinary
water source for the towns of Huntingrton, Cleveland and Elmo. Comments also emphasized the need
to design a replacement agreement identifying the replacement source in advance of additional
mining activity. The attomey for CVSSD urged the Fores Service and BLM to undertake an EIS rather
than an EA based on potential cumulative impacts of mining in the area

North Emery Water Users Association (NEWUA) and Energy West Mining pointed out that the
headwaters of Rilda Canyon, in the southem portion of the lease tract, are the recharge area for
culinary springs located in lower Rilda Canyon. Energy West has conduaed entensive hydrologic
investigations relative to their own mining activity in the vicinity.

The Huntington-Cteveland lnigation Company responded with concems that mining activity is caus-
ing transbasinal diversion of water intercepted underground. Craig Smith, counsel for Huntington-
Cleveland lnigation Company expressed concem for water in the Huntingon basin in general.

Other comments received pertaining to the protection of water resources were submitted by the Trail
Mountain Uvestock Operators, the Utah Wildlife Federation, and the Utah Division of Wildlife Resourc-
es (UDWR).

The UDOT identified concems regarding the potential for rockfall hazards, safety at the intersection
of the mine road and SR 31, the condition of SR 31, and it's deterioration due to healy truck traffic.
Mr. Arthur Polani also expressed concem over the potential for increased truck traffic on the Hunting-
ton Canyon road.

Emery County Economic Development favors leasing based on economic benefrts for Emery County.
Mr. Dick Neilson, a private landowner with land adjacent to the tract, expressed'concern that all
existing coal reserves be recovered, including those on private lands.

BurlinEon Resources, formerly Meridian Oil Company, has existing oil and gas leases within the Mill
Fork lease traa. They identmed the need to protect their existing facilities and expressed concern
over inhibiting future development of oil and gas reserves.

The U.S. FWS and the UDWR responded with concem for the impacts of coal mining on wildlife
habitat, including that for threaf,ened and endangered species, critical elk winter range, and the need
for raptor surveys in the area.

l. lssues

The issues identified by the interested parties, along with other issues ldentified by the lnterdiscipli-
nary Team (lDT), which will be evaluated in this analysis, are:

Environmental Assessment lor the Mill Fork Lease Tract, LBA #1 1, Page | - 8



T]YDROLOGY:

Ground Water: (GW)

GWl Mlnlng actlvltles and assoclated subsldence.lnduced ground movements could
Interrupt or degrade sprlngs wlthln or adfacent to the lease tract.

1. Little Bear Spring is used as a culinary water source for the cities of Huntington,
Cleveland and Elmo. Development isadminisered bytheCVSSD. Rechargetothe Linb
Bear Spring could be interrupted or degraded as a result of underground mining. The
concern is for diminishing quality and quantity of the ground-water and surface-water
resources that feed the spring. Ahhough the mining operations are at a higher elevation
thanthe spring, overburden alteration and subsidence could anterruptthe flow pattems.

2. North Emery Water Users Association has springs developed in the lower portions of
Rilda Carryon. Ground water occuning in the Right Fork of Rilda Canyon may be
intercepted or rerouted as a resuh of subsidence.induced ground movements and
fracturing of the strata Studies performed by PacifiCorp have indicated that approxi-
mately 8O% of the recharge to these springs originaes in the Right Fork of Rilda
Canyon.

3. Other springs occuning within the lease tract, especially those which are important
sources of water for stock and wildife watering, and support riparian/wetlands habitat
may be intenuiled by subsidence-induced ground moven'rnts.

Evaluatlon Crlterla: 1) Increases or decreases in flowfrom springs based on
baseline information provided in the Data Adequacy
package.

2) Changes in water qual'lty from the springs based on
parameters measured for Data Adequary.

Surface Hydrology: (SW)

SW1 Rlparlan area3 and wetlandg could be dlmlnlshed or lost lt mlnlng operatlons
Intercept waler from streams, aeeps or sprlngs now supportlng wetlands.

Wetlands occur in the Indian Creek drainage and additional smaller wetlands and
riparian areas occur throughout the lease tract. The wetlands in Indian Creek are
supported in part from flow in ephemeraldrainages on East Mountain. subsidence or
other operations could divert waer supplying these areas. The wetlands often supPort
diverse communities of amphibians, macroinvertebrates ( Forest Management Indicator
Species) and other flora and fauna.

Evaluatlon Grherla: 1) Increases or decreases in spring flows feeding wet-
lands.

Wetlands/riparian areas (acres or individual) that re-
duce in size or become dry due to subsidence-
related changes in subsurface flours.

2l
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SW2 Increased dlscharge could alter flow and water quallty In Crandall Creek.

Additional discharge to Crandall Creek from the new mine workings could occur.
Ground water could be encountered by underground workings if the mine workings
extend into the Joes Valley Fault.

A discharge permit is cunently in place, and the planned development would use this
same discharge point.

Evaluatlon Crlterla: 1)

2)

SWg Surface water could be Intercepted along the Joes Valley Fault lf mlnlng were to
alter that struclure In local areas.

Waterfrom ephemeraldrainages orsprings could be intercepted if subsidencefocuses
along the Joes Valley Fault, or if ground movements produce fractures at the surface.

Evaluatlon Crlterla: 1) Decreases in flow of drainages crossing the fault
trace on the sudace.

2l Visualobservation of surface cracking and intercep-
tion of ephemeral waters.

TER R ESTR IAL W I LD Ll F E : lt'lLl

WL1 Spotted bat roostlng and hlbernaculum habltat may be altered due to subsldence.

Spotted bats (Fuderma maculatum), a USDA-Forest SeNice sensitive species, may
occur within the lease area Spotted bats roost and hibemate in cracks on cliffs that
could be altered by subsidence caused by mining activity.

Evaluatlon Crlterla: 1) Escarpment and/or cliff failure due to subsidence, in
linear feet of failure face.

2) Changes in the density of surface cracking at rock
olltcrops.

Wl2 Subsldence-lnduced ground moyements (cllff spalllng) could alter raptor habltat.

Raptors (red+ailed hawks and golden eagles) are known to nest in or near the proposed
lease area lt is possible that subsidence could cause the loss of nests, both in tree and
cliff nesing species.

3)

Amount of discharge, in gallons per minute (gpm).

Comply with requirements of National Pollution Dis-
charge Elimination Sysem (NPDES) permitto ensure
that beneficial use standards are met.

Changes in stream channel processes, such'as
changes in sediment loading.

Envitonmontal Assessment lor the Mill Fork Lease Tract, LBA #t 1, Page | . 10
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Evaluatlon Crlterlon:

AQUATIC WILDLIFE: (Ft)

1) Number of raptor nests lost to subsidence.

Aquetlc habltat could be altered lf the character or quantlty of streams and stream-
flows change as a result of subsldence.

This concem relates to both perennial and intermittent drainages that could be affected
direaf, indirea[, orcumulatively by coalmining actions. lntermfient channelsthat run
only in the spring are important because they provide spawning habitats for trout
populations in Huntington Creek; an important sport fishery. Spawning habitat (low-
gradient riffles) may become inaccessible due to sep-like fragmertation of the longitu-
dinalprofile of the stream. Studies in Bumout Canyon, although inconclusive, suggest
that subsidence may cause fragmentation of riffles into cascades. Drops of twelve
inches or more are considered barriers for inland trout species. lt is conceivable that
subsidence could shift the stream substrate enough to prcsent baniers to the move-
ment of spawning fish.

Evaluatlon Crlterla: 1) Changes in discharge (runoff and baseflow).

2) Changes in fish populations.

Waler wlthdrawals wlthln the Colorado Rlver Basln lmpact the habltats of the four
endangered tlsh apecles In the Colorado Rlver and lte trlbutarles: the Golorado
squawtlsh, razorback suckers, bonytall chubs, and humpback chubs.

Water withdrawals, for example wder used for coal exploration drilling, could trigger
consultation requirements with the US Fish & Wildlife Service, if the useage exceeds 75
acre feet, forest wide, annually.

Evaluatlon Crlterlon: 1) Volume (acre-feet) of waterwithdrawn from the Colo-
rado River Basin.

IRA /SPOFTATION N,lD ENGINEER/NG: (EN)

EN1 Increased coalproductlon and subsequent haulage needs could cause road dam-
age and confllst wlth deslgn trafflc levels on SR 31.

The UDOT will continue to recommend improvements to the section d the Fairveiw-
Huntington Highway between the eastern Fores Boundary and the Crandall Canyon
turn-off if the existing mine traffic continues for an additional extended period or if there
is an increase in the daily or houfi traffic volumes. Loss of or disturbance to dispersed
picnicking or camping or parking are€ls, the valley floor, flood plains, riparian areas or
flow channels could resuh il it becomes necessary to increase the roadway width to
allow upgrading of the travelway, shoulders, or structural section of the Highway 31.

Ft2
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Evaluatlon Crlterla: Number of vehicles per day.

Changes in'Level of Service' (traveltime).

EN2 Increased productlon and mine related trafflc may affect trafflc safety at the Crandall
Canyon (FR 248) and SR 31 Intersectlon.

Traffic conflicts atthe CranclallCanyon Road and SR 31 intersection could increase and
the potentialfor accidents and traffic delays could increase.

Evaluatlon Crlterla: 1) Number of accidents.

2l Number of complaints and near misses.

ECONOMTC 'SSUES (EC)

ECI Coal leaslng could confllst wlth oll and gas productlon.

An oil and gas company (Burlingrton Resources) has indicated the need to consider
their existing oil and gas interests in the area of the coal tract. Thes€ include facilities,
wellsites, flow lines, access roads along with oiland gas leased acreage. Fullrecovery
mining will likely resuft in surface subsidence impaa on any surface installations. BLM
has a muttiple mineraldevelopment policy that provides for multiple mineral leasing with
protection of valid existing rights.

Evaluatlon Crlterla: 1) Tons of coal lost to avoid gas well.

2l Delay in gas produaion.

EC2 Coal mlnlng provldes economlc beneflts euch as employment, royaltles, Income,
and tax baee to local communltles.

Evaluatlon Crlterla: 1) Number and duration of jobs.

2l Royalties generated, in dollars.

3) Taxes generated, in dollars.

EC3 Recoverablllty of Federal coal reserves.

The different alternatives for leasing evaluated in the environmental document will have
varying potential coal recovery amounts.

1 )

2l
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Evaluatlon Crlterlon: 1) Recoverable tons of coal, by altemative.

CULTU RN- RESOUBCES: (CR)

CR1 Mlnlng related actlvltleg permttted under thlg coal lease could affect algnlflcant
hlstorlcal properiles.

Key areas potentially containang significant historic properties potentially at risk from
subsidence-induced impacts (ie: escarpment failures and severe surface cracking) in
the lease tract have been identified.

Evaluatlon Crlterlon: 1) Number of significant sites found to be located in
areas of subsidenc+induced impacts.

su8srDENce (su)

SUl Mlnlng-lnduced subsldence could cauae escarpment fatlure, whlch may lead to
concetna for publlc $fety, vlsual quallty, aquatlc habltat and flsherles.

Potentialfor escarpment failure exists in Huntingon, Mill Fork, Lr'ttle Bear, and Grandall
Canyons. This poses a concem for public safety il subsidence were to trigger rockfalls
on roads, trails or into creeks used for recreation (especially ftshing). Visual quality may
also be degraded in places if escarpment taces are failed. There is also potentialfor
rockfalls to encounter creeks in canyons which may alter the naural flow regime,
changing the aquatic habitat.

Evaluatlon Crlterla: 1) Potential for escarpment failure to cause rocks to
reach roads, trails or creeks.

2l Size of potentialfailure.

RECREATTON; (RE)

RE1 Coal mlnlng actlvltlea could degradethe recreatlonat experlence In l{untlng[on and
Crandall Canyons for a longer ilme.

Leasing additional lands for coal mining in this area will erilend the life of the mine and
increase the amount of associated activities. Truck traffic, noise, dust, and existing
portal tacilities reduce the quality of the users' experience at the Crandall Ganyon
trailhead, and d dispersed recreation sites along lower Huntington Canyon and Uttle
Bear Campground. Additional leasing will prolong the duration of the cunent impacts.
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Evaluatlon Crlterla: Years of mine life.

lncrease in traffic (including haultraffic) in hours/day.

J. ,ssues Recommended for Nternative Development

The following significant issues (40 CFR 1500.4 (g), FSH 1909.15 12.3) are recommended to be used
to focus the environmental analysis, develop alternatives to the proposed action, and develop
measures to mitigate and monitor anticipated environmental effects. An issue is significant if there
is a disptrte or unresolved conflict associated with potential environmental effects of the proposed
action.

lssue GWI Mlnlng actlvltles and assoclated subsldence-lnduced ground
movements may Interrupt or degrade springs withln or adlacent
to the lease tract.

K /ssues Carried Fotward in the futalysis

Some issues were identified which will not necessarily drive the altematives development, but
which will be carried forth in the analysis and addressed in mitigation or additional stipulations
on the proposed lease.

lssue SWI Wetlands could be dlmlnlshed or lost lf mlnlng operatlons Inter-
ceFt water trom streama, seePs or sprlngs now supPortlng wet'
lands.

Increased dlscharge could alter llow and water quallty In Cran.
dall Creek.

Surface water could be Intercepted along the Joes Valley Fault
lf mlnlng were to alter that structure In local areas.

Spotted bat roostlng and hlbernaculum habltal may be altered
due to subsldence.

Subsldence-lnduced ground movemenb could alter raptor hab'
Itat.

Aquatlc habltat could be lost or degraded lf the character or
quantlty ol streams and streamflows change as a result of sub-
sldence.

Wgter wlthdrawale wlth the Colorado Rlver Basln lmpact the
habltate of the four endangered flsh epecles In lhe Colorado
Rlver and tts trlbutarles: the Colorado squaMlsh, razorback
suckers, bonytall chubs, and humpback chubs.

Increased coal productlon and subsequent haulage needs
could requlre lmprovements on State Hlghway 31.

1 )

2)

lssue SW2

lssue SW3

lssue WL1

lssue WL2

lssue Fll

lssue Fl2

lssue EN1
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lssue EN2

lssue EC1

lssue EC2

lssue EC3

lssue CR1

lssue SUI

lssue RE1

-
v

Goal mlnlng operatlons may affect trafflc safety at the Crandall
Canyon (FR 248) and State Hlghway 31 lntersectlon.

Coal leaelng could confllct wlth oll and gas produstlon.

Coal mlnlng provldes economlc beneflts such ae employment,
royaltles, Income, and tar base to local communltles.

Recoverablllty of Federal coal reserues.

Mlnlng related actlvhles permltted under thls coal lease could
affect elgnlflcant hlstorlcal propertles.

Mlnlng-lnduced subsldence could cause escarpment tallure,
whlch may lead to concerns for publlc aatety, vlsual quallty,
aquatlc habltst and fleherles.

Coal mlnlng actlvltles could degrade the recreatlonal experl.
ence In Huntlngton and Crandall Canyons.

L /ssues Not Anatyzed in Detail

Some issues were determined to be outside the scope of the proposed action, already decided
(by law or Forest Plan, etc.), inelevant to the decision, or not affected by the proposed action.

Underground mlnlng may cause transbaelnal dlverslons of lntercepted (and then dls-
charged) ground water wlthln watersheds and subwatereheds.

Ground water intercepted is either used in the mine underground, or discharged from
the workings. There was concem that water intercepted underground may be clis-
charged into a watershed other than the one where the ground water was originally
destined.

Ground waer encountered in the Cranclalt Canyon mine was determined to ha\re a
mean residence time of orer 14,000 years and does not contribute to surface flors in
the area There are no cteveloped wells in the leas€ tract that use ground water from
the area

Mlnlng telsted actlvltles, such ag drllllng, and/or mlnlng.lnduced subsldence could
damage or aher the posltlon ol survey monuments and rectangular survey monumenta
(Bectlon cornera ot 114 corners).

Federal and state lar requires the repair or replacement of damaged survey monu-
ments. The Forest Surveyor has provided a lis of known section corners, and the
application of Special Coal Leasing Stipulation 16 (Appendix A) addresses replacement
of these monuments.

Mlnlng-lnduced subeldence may cauae surface cracklng and loss of vegetatlon lmportant
to support llvestock grazlng.
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Surface cracking due to subsidence has proved to have liftle if any effec{ on vegetation and
livestock grazing. Small cracks heal quickly, and the mining company is required to repair
any larger cracks due to subsidence.

Mlnlng may have lmpac{ on Threatened, Endangered and Sensltlve (IE&S) plant speclee
llsted by the FWS.

None of the following listed T&E plants for Emery County occur on or near the proposed
Mill Fork lease area None are found within 50 miles of the area according to Bob Thompson,
Forest Botanist.

FWS Listed T&E Plant Species

Barneby Reed-Mustard
Jones Cycladenia
Last Chance Townsendia
Maquire Daisy
San RafaelCactus
Wrigfrt Fishhook Cactus

Schoenocrambe barneby
Clycladenia humillis var Jonesii
Twtnsendia aprico
Erigeron maquirei
Pediocactus despainii
Se/erocactus W ri g hti ae

Addltlonal surface dlsturbance could change the runotf and flood patterns.

No additional surface disturbance is ar dcipated according to the reasonably foreseeable
development scenario prepared by tnd.BLM (Appendix B). Therefore this issue was
dropped from further analysis.

Addltlonal surface dlsturbance could cause the pollutlon of surtace streams.

No addhionalsurface disturbance is anticipaed according to the reasonably foreseeable
development scenario prepared by the BLM (Appendix B). Therefore this issue was
dropped from further analysis.

Coal leaslng actlvltles could leave prlvate coal Inaccesslble.

A private land ourner that has fee holdings actjoining the proposed tract has indicated a
concern about making sure the coal is mined on adjoining Federal land as well as his fee
coal. Assuming the legal description to be correct, the only parcel that adjoins the proposed
tract is the SW 114 ot section I O 16 S, R 7 E, SLM). A preliminary review of the coal
resources indicates marginal coal resources in the area The Government cannot require
a private company to mine private coal but would encourage the mining of adjacent
mineable reserve if it does exist.

This issue has been determined to be outside of the scope of this analysis. The land owner
has been in contact with the mining comparry to discuss terns.
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CHAPTEH II. DESCRIPTION OF ALTERNATIVES

A no action ahemative and three action altemaives were developed to provide a full range of
reasonable altematives that sharpty define the significant issues. Some of the altemaives
attempt to examine methocls which are less environmentally harmful and still achieve at least
part of the purpose and need. Ahematives will include mitigation and monitoring to address the
issues anct anticipated environmental effects. Figure 2 shows the land surface area considered
under each alternative.

A. Alternative 1 No Action

Altemative 1 addresses the need to prwide a'No Action'altemative (40 CFR 150214). The
Forest Service would not consent to, and the BLM would not approre leasing the Mill Fork Tract
as submitted. Subsequently, Altemative 1 would nd allolry tor the mining of the trac& and
therefore not prwide coal reserves for the mine. No mitigation measures or monitoring would
be required as part of this attemaive otherthan meeting Forest Plan direaion, standards, and
guidelines.

B. Altemative 2 Offer for lease with standard BlJvl Lease Terms, Conditions and
Stipuldions (stated on Form 340e12)

;*

The purpose and need of the proposed action is to lease the Mitl Fork Tract, as delineated by
the Tract Delineation Team, to provide coal reserves for the Cranctall Carryon Mine so tha
current produaion levels are maintained, and to recover Federally owned coal deposits that
may otherwise be bypassed. The Fores Service would consent to, and the BLM would approve,
offering the tract of 6,440 acres, as delineated tor competilive leasing. lt could be leased to
Gernval Resources for mining through their Crandall Carryon Mine. Because it is a competitive
bid process, another comparry may also be able to bid on the leasg, but this has been deemed
unlikely by the BLM mining and economics specialists on the team. The lease would only have
the standard BLM terms, conditions and stipulations that are included on the BLM coal lease
Form 3400-12 (April 1986) anached. This altemative would not include Special Goal Lease
Stipulations for the protection of noncoal resources.

This is not a viable altemative, h is included for analysis purposes only. lt is intended to proride
the basis for developing Special Coal Lease Stipulations for protection of non-coal resources
to be added to altematives 3 and 4 to mitigae impaas. The reasonabty forseeable denrelopment
scenario for this altemaive assumes that all mineable coalwould be recovered to the fullest
extent using accepted industry pEctices. This altemative is not selectable because it is incon-
sistent with the Forest Plan, and would require a Forest Plan amendment. Environmental
impaas resulting from this altem*ive could cause material damage (functional impairment) of
resources. This could be in violation of SMCRA
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C. Atternative 3 - Offer for lease with application of Special Coal Lease Stipulations

for Proteaion of Non-Coal Resources

Ahernative 3 addresses the issues identified through the application of the 18 Special Coal
Lease Stipulations from Appendix B of the Forest Plan (attached as Appendix A). Two additional
traa-specific sipulations were included, and are also in Appendix A. Altemative 3 emphasizes
application of additional mitigation measures designed to lessen anticipated environmental
effeas. This atternative may require a Forest Plan amendment, because leasing the portion of
land containing the Little Bear canyon watershed would not be consistent with management
unit direction. On MunicipalWater Supply (MWS) management units, maximizing herbaceous
ground cover and minimizing surface disturbing activities is the overall direction. Specific to
leasable minerals management in MWS units, the forest plan states' allow mineral leasing
where it has been determined that stipulated methods of mining will not affect the watershed
values to any significant degree'.

D. Atternative 4 - Offer a modified tract for lease with application of Special Coal Lease
Stipulations for Proteaion of Non€oal Resources

In addition to those activities addressed in Altemaive 3, Aftemative 4 specifically focuses on
concems identmed asi water issues. The portion of the lease tract east of the northeast quarter
of seaion 7 is removed from the lease offering, to protect the water quality and quantity of Linb
Bear watershed and spring, reducing the overalltract by 880 acres, This altemative would not
require a Forest Plan amendment, and would be wholly consistem with Fores Plan manage-
ment direction.

E. Design Features Common to Alternatives 3 and 4

These two action afternatives evaluated inctude direction provided by the Forest Plan. All applicable
foresl-wide and management area goals, direction, and standards and guidelines described in the
Fores Plan are incorporated into Altematives 3 and 4, with the possible exception of fully meeting
the MWS management unit objectives in alternative 3. Both these alternatives will have specialcoal
lease stipulations applied to lessen environmental impaas. Efleas analyzed under both atternatives
are based on a conceptual mine scenario that coirld change by the time the actual mine plan is
submitted. The mine plan could be amended at any time through modifications but could not be
inconsistent with with the Special Coal Lease Stiputations.

F. Comparison of Attemaives

The following chart has been generated to display a comparison of altematives relative to the
identified issues. The issues are listed as resource elements. Refer to Seaion lV for a discussion ol
impaas for each altemaive.
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TABLE II .1
Comparison of Altematives

RESOURCE ELEMENT Ahcrn.llvc 1 Allrrmtlvc 2 Allcrn.tlva 3 Allcrnrtlv.4

Gcology, Sollr rnd lllncrrl Rl'
aourc..

No coal mined 75 million iong
could bo mined

68 million tons
could be mined

6il million tons
could be mincd

Hydrology

Surface Water

Riparian areas, wetlands, streams,
seeps and spring

Crandell Creek

Benef icial Use Standarde
Flow

hterc€ption of water at Joes Valley
Fault

No eftect

No effec{

No effesl

Potential lor
chang€ in water
guality and quanti.
ty

Potenlial for
changc in quality
and guar@ from
minc dirchargc

Potential to dived
wator into trao-
turec or fault zonc
if cubsidcd

Same as altom&
We2 howevcrwa.
t6r replacement
would bc rcquirod

Samc ar allsm&
iivc 2 howcvel wa-
icr roplaccmcnt
would bo required

S:tiFrir6ion would
prwent subgid-
ence focuring on
thc fault

Redued poten-
tial for change
in water guality
and quantity

Samc as allsr.
native 3

Same as aller-
nativc 3

Ground Water

lnt€rupt springs No sflect Potenlial to ottoct
culinary watcr
soufces and olhot
springa bul would
reguire replaco-
ment of water
und€r stato larv.

Same as aherna-
tivc 2 bul water re.
plrc€monl r}'
quirod at prosont
lpring location

Reduced po
tential due to
prolecting the
Little Bear wa-
telshed

Wildllle

Terrestrial - Spotted Bats & Raptors

Aquatic

No Eflect

No sflect

Potential change
to spottsd bat
and/or raptor
habitat

Potential to altcr
trout habitat and/
or Colorado River
fish speciee

Reduced potontial
due to involving
lees oscarpment
and cpecial ctipu-
lation 20 requires
mitigetion, if bats
are found

Samc ar aherna-
tive 2

Same as alter-
nativo 3 but
with lurther re-
duced potential
for impact by
excluding the
northoast por.
tion ol the leaso
trac{
Same as elter.
nativo 2
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RESOURCE ELEIIIENT Allcrnstlvc 1 Allcrnstlyc 2 Altcrnatlvc 3 Alto.nallvc 4

Trrn3porlrllon

Trallic on SR 31

Traffic safety on SR31 and FDR 248

Planned increase
in produciion

from 2.5 to 3.5
million ton#year

(rrUy) would
incr€as€ trsffic

fiom 72 vehicles
per hour (vph) to

about 9O vph.

No effect

Same as altema-
tiv€ 1

lncrease in trattic
confliots at thc
intersec'tion

Same as altema-
tivo I

Same as altoma-
tive 2

Same as aller-
nalivo 1

Same as elter.
native 2

Soclocconomlcr

Coal reserues for the Crandall
Ganyon Mine

Oil & Gas Produc,tion

Employment

Royalties

$7 year mine life.
Produc,ton

increasc from 2.5
lo 3.5 rnt/y.

No oil and gas
dsvelopmcnt

delaya

Continue
cmploymcnt untll

&.

No royalty
generatcd from
tho propolod

lcaro

Add 21 yeara to
mine lifc

1.7 million tons ol
coal left in place
to proto€t g!!
woll and related
lacilitiee. Oil and
Gar developmenl
delayed indefinite-
ly.

Continue omploy-
mcnt until 20a3

$141 mil l ion in
royahicr to feder-
al, state and local
gOVCrnmCnt!

Add 19 yoara to
mine life

Same as alterna-
tive 2

Continue employ-
ment until 2@l

3l30 million in
royahicr to fodor-
el, stato and local
govemmontt

Add 17 years to
minc lifc

Same as alter-
nativo 2

Continuc om-
ploymont until
2019

$12O million in
royaltier to fed-
crrl, stato and
local go\rorrF
mont!

Culturrl Rccourccr

Subsidence impac,ts to historical
resourc€a

No ellect Potential to dis-
turb hirtorical
8nO8

Same ar altoma'
tive 2

Reduced po-
lential lor dir.
turbanco rela-
tivc to
ahcmalivcs 2
and 3
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RESOURCE ELET'ENT Altcrnrllvo 1 Ahcrnetlvo 2 Ah.rn.tlv.3 Altcrndlv.4

Subcldcncc

Escarpment failure No eilfect Potentiel tor smJt
failurea along
about 12,8ff) tt of
Castlegate Ss.
outcrop

Potential for small
failurcs along
about 10,0OO tt of
Casilegatc Ss.
oulcrop

Polenlial for
small failures
along 5,700ft of
Castlegate Ss.
oulcroD

Rccrcallon

Recreational experience Current mining
aclivity would

allest rccrcdion
quality urilil

mining ceasca in
$7 yean and

rcclamation would
bcgin

Minc lile and
activity would be
oxtended by 21
yoar8

Minc life and activ-
ity would be ex-
tended by t9
yoars

Mine life ex-
tended by 17
years





CHAPTER III. DESCRIPT1ON OF AFFECTED ENVIRONMENT

The lease application area is located in centralUtah in the Wasatch Plateau coalfield. The traa
is south and adjacentto Genwal Resources lnc.'s Crandall Canyon mine. The Wasatch Plateau
is a north-south trending high plateau bounded by the Castle Valley to the east and the Sanpete
Valley to the west. The tract is approximately 15 miles northwest of HuntinEon, Utah. The area
is accessed by SR 31 which connectsto State Highway lothat runs benneen Price and Emery.
U.S. Highway 6 accesses Spanish Fork, Price and Green River.

Forest Plan Direction

The following is a description of the affected environment, which will be presented by individual
resource elements for clarity. The management prescriptions for the areas designated in the
Forest Plan, are for Forage Production (RNG), Wood-Fiber Production and Haruest fiBR),
Riparian Area Management (RPN), and Little Bear Ganyon is designated as a MunicipalWater
Supply (MWS). Management requirements for these areas are found on pages tll-64 to lll-76 of
the Forest Plan.

Under the RNG design*ion, the Forest Plan management emphasis is on production of
forage and cover for domestic livestock and wildlife. When coupled with mineral develop
ment, the management prescription calls to 'provide aopropriate mitigation measures to
assure continued livestock access and use', and for thcie authorized to conduct develop-
ments will be required to replace losses through appropriate mitigations, where site-specific
development adversely affects long-term production or management.'

Under the TBR management unit, the emphasis is for produaion and use of wood-fiber for
a variety of wood products.

The RPN unit is not delineated in the Forest Plan but management direction requires
analysis of RPN units on site-specific proiect basis. The RPN unit emphasizes management
of riparian areas and component ecosystems, including aquatic and riparian communities
that occur within 100 feet of perennial streams, springs, seeps, bogs and wet meadows. The
goals of management are to '1) maintain w*er flows to provide free and unbound water
within the soil needed to create the distinct vegetative community, 2)provide healthy self-
perpetuating plant communities,3) meetwaterquatity standards,4) provide habitatsforfor
viable populations of wildlife and fish, 5) provide stable stream channels and stillwater body
shorelines, and 6) restore riparian habilats that have been lost through the do^,ncutting of
stream channels and wet meadows. With specific regard to mineralmanagement activities
in an RPN area, the Forest Plan calls to'avoid and mitigate cletrimentaldisurbance to the
riparian area and initiate timely and efiective rehabilitation of clisturbed sites, and where
possible, to locate mineral activities outside the riparian unit, and to design and tocate
settling ponds to prevent washorrt in high water..

Little Bear Carryon to the topographic divide is designated as a MWS (Municipal Water
Supply) Management Unit. The General Direaion for MWS units is to, ?llow mineral leasing
where it has been determined that the stipulated methods of mining will not affect the
watershed values to any significant degree.'The General direaion for geologic resources
management is to, 'Design activities to minimize negatMe or emphasize positive effects on
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geologic features conceming recharge areas, depth and elftent of the waters resource, and
surface use in the management of municipal water supplies.'

The Forest Plan also designates a select group of species which can indicate habitat
changes resulting from activities on the forest. Called Management Indicator Species (MlS),
the list for the Manti-La Sal National Forest includes elk, mule deer, macroinvertebrates, blue
grouse, golden eagles, and Abert squirrels. Species that exist in the lease tract will be
discussed in the wildlife section.

Geology, So/s and Mineral Resources

The Mill Fork Lease tract encompasses an area within the Wasatch Plateau coalfield on the
northern portion of East Mountain. The traa is bounded by Crandall Creek to the north, the Right
Fork of Rilda Canyon to the southeast, Huntingon Canyon on the eas1, and the Joes Valley fault
to the west.

The northem portion of East Mountain is a north-south trending elongated ridge. The ridgeline
lies along the western portion of the lease traa and reaches an elevation of 10,730 feet. The
west flank of Eas Mountain rises over 1,600 feet above Upper Joes Valley and lndian Creek.
On the eastern flank of the mountain, the topography is typified by stream-incised canyons with
elevations ranging from 9,800 feet along the ridgelines to 7,600 feet in the canyon bottoms.

Geology

The exposed stratigraphy consists of aTertiary to Cretaceous-aged sedimentary sequence.
From youngest to oldes, the stratigraphic units exposed within the lease tract consist of the
Flagsaff Umestone, the North Hom Formation (shales, sandstones, conglomerates and
limestone), the Price River Formation (sandstone interbedded with shales and conglomer-
ate), the Castlegate Sandstone, the Blackhawk Formation (siltstone and sandstone inter-
bedded with shale, also the coal-bearing formation), and the Star Point Sandstone. The
Flagstaff Limestone caps higher points on East Mountain. The North Horn Formation forms
the upper slopes of the mountain, and the bedrock surface in Upper Joes Valley. The Price
River formation forms the intermediate slopes of East Mountain. The Castlegate sandstone
creates prominent cliffs and escarpments on the westem tlank of the mountain, and in the
major drainages on the eastem side. The Blackhawk formation outcrops and forms the
slopes within the maior drainages to the east. In lower sections of the major drainages, the
Star Point sandstone forms a series of near-vertical clifls that intertongue and overlie the
slope-forming Mancos shale. The Star Point consists of three separate layers, named the
Spring Canyon, Storrs and the Panther tongues (in descending order).

Economic coal beds occur at the base of the Blackhawk Formation. Drilling in this area of
the wasatch Plateau coatfield has shown that both the Blind canyon (the upper seam) and
the Hiawatha (the lower seam) are mineable within the leass tract. Separation between the
coal beds is estimated to be 80 to 120feet. Only the Hiawatha bed is being mined in the
Crandall Canyon mine. Overburden on the Hiawatha bed is zero where it outcrops on
canyon walls in the easilern portion ol the traa, and reaches to 2,400 feet under East
Mountain. On the western traa boundary, overburden ranges from 800 to 1,500 feet along
the trace of the Joes Valley fault.
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Local geologic struaure in the lease tract shows that the the strata dip to the east in the
eastem portion of the lease tract, to the west in the extreme western portion, and to the
northeast in the southeastemmost corner. The Flat Canyon anticline, in the western portion
of the tract, trends to the north wilh the ads underlying sections 11, 14, and 23. A small
syncline has been mapped in Little Bear Canyon (in the northeast portion of the tract), that
has the axis roughly parallelto Little Bear Creek. Both are gentle folds that have low dips
on the flanks.

The western edge of the tract is bounded by the Joes Valley fault, a major north-south
trending normal fautt that marks the eastern side of the Joes Valley graben. A graben is a
block of rock that is displaced downward between two normalfaufts. Displacement along
the Joes Valley Fauh ranges from 2,000 to 3,000 feet. Numerous other sympathetic faults
have been mapped within the graben. Upper Joes Valley is in the northern end of the graben
and contains thick collwial and allwial deposits that overlie the North Hom Formation in
the valley bottom. According to the Utah Geological Survey, along the east, upthrown side
of the Joes Valley tault, the Hiawatha coalbed lies approximately 800 feet below the sudace
(KiEmiller 1982).

A series of northeast-southwest trending faults were mapped in the Huntington #4 mine
adiacent to the southeast comer of the tract. These faults may indicae an extension of the
Mill Canyon graben which was encountered in the Deer Creek mine to the south. A geo-
physical study performed by PacifiOorp in the Rilda Carryon area also indicates presence
of faufts along the same trend (Fry and Uoyd, 1991). These faults appear to have 20 to 30
feet of displacement, and dip steeply to the west. Evidence of faulting has a,so been
documented in Little Bear Canyon, and occurs along the same trend of the faults forming
the Mill Canyon graben (Nielson, 1996).

The midslope of Eas Mountain displays erilensMe land instability characterized by failure
of the collwium. More severety disrupted tenain suggests that deeper slumps may also
have occurred. Springs on the westem face of East Mountain may be contributing to the
instability.

Soils

The soils on the lease tract have developed primarily from sandstone and shale parent
materials d the North Hom, Price River, Castlegate, and Blackhawk formations. Along the
ridge top of East Mountain a few spots have soils developed in Flagstaff limestone. The
regolith consists of both residual and collwial materials, yielding soils that range from
shallow to very deep. Mos soils are well drained with potentially rapid runoff owing to the
steepness c,f the slopes.

The elevdional range of about 7,600 to 1O,7OO feet and the steep slopes with contrasting
:FPects account for large soiltemperature and moisture differences. The soils on the lower
elevation south tacing slopes are hot and dry, and those atthe higher elevations and north
facing slopes are cooland moist. Soiltemperdure regimes include cryic (cold) and frigid,
and the soil moisture regimes are udic (moist) and ustic (semiarid). The aspen and spruce-
fir vegetaion types are characteristic of the cryic/udic environment and the lower elevation
mountain brush with some pinyon-juniper is'characteristic of the frigid/ustic situation.
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Soils on sandstone are typically cobbly or stony with tertures of loamy sand, sandy loam,
or loam. Rock outcrops are common, especially with the Castlegate formation. These soils
are most common along the east side of the lease tract.

Most of the area at the higher elevation have clayey soils derived from North Hom formation
materials. Textures of clay loam, sitty clay loam, and clay are common. The subsoils often
have a higher clay content than the surface. They have high water holding capacities and
are prone to slope failures. These clayey soils typically have high self-healing capabilities,
and tend to buffer the effects of tension cracks in the soil zone that sometimes form due to
subsidence.

Topsoil development is most pronounced under aspen vegetation types. lt is commonly 10
to 20 inches thick and has a relatively high organic matter and nutrient content. On the
steep, north facing slopes that support a spruce-fir type the topsoilthickness may vary from
about three to ten inches.

Major soil limitations in the lease area include high soil erosion potentials, slope instability,
cold temperatures (short growing season), stoniness, and some droughty soils (lower
elevations, south slopes).

The lease area has been mapped as part of the Soil Survey of the Manti Division, Manti-La
Sal National Forest (D.Larsen, in progress). Nine soil map units have been identified. Map
unit descriptions are available.

Mineral Resources

The northem portion of the Wasatch Plateau (Manti North Oil and Gas Potential Area),
including the Mlll Fork Tract, has high potential for the occurrence and development of oil
and gas, especially for expansion of the Flat Canyon/lndian Creek Gas Field (USDA-FS,
Intermountain Region, 1992). The area is available for oil and gas leasing and development
(Forest Plan as amended), with specified stipulations for the proteaion of non-mineral
resources, Any future proposals for drilling and production would reguire an environmental
analysis and specific approvals by the BLM and Forest Service. BLM is'the responsible
agency lor the adminisration of leases and wells on Federal lands (including National
Forest Sysem lands) under the Mineral Leasing Act of 1920, as amended.

The southwestem portion of the Mill Fork Traa (E 112, E 1/2, SE 1/4, Section 10; N 1/2,
Section 13; Lots 1-12, N 1/2, SE 1/4, NE 1/4, Section'14;E112, Seaion 15; N 1/2, N 1/2,
N 1/2, Seaion 23, T 16 S, R 6 E, SLM) is cunently leased for oil and gas. The leases date
back to the 1970's and are included within the Flat Canyon/lndian Creek Gas Field (East
Mountain Unit) operated by Burlington Resources. They will remain in effea for as long as
the gas field is producing gas in economic quantities. The field currently contains 6 produc-
ing gas wells and several old plugged and abandoned wells. Only the northernmost produc-
tion well (East Mountain No. 32-z,3, SW 1/4 NE 1/4 Section 23, T 16 S, R 6 E, SLM) lies within
the Mill Fork Traa. A 4Jnch diameter aluminum gas pipeline runs from the well south along
FR 245 and down Flat Canyon. Sections of the pipeline are buried.

Burlington Resources does not have immediate plans for expanding the existing field, but
has not abandoned ftrture options. other companies have expressed interest in the area.
The potentialfor occunence of oiland gas reserves and development within and adiacent
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to the proposed lease tracl is rated as 'high' based on existing production, geologic
conditions, and industry interest in leasing available areas. BLM has postponed otteri-ng
additional oil and gas leases in thetract pending completion of the Mill Fork Tract EA, and/or
completion of mine activities within a resultant lease.

Hydrology

Surface Water

Surface drainages within or adjacent to the lease tract include portions of Crandall Creek,
Little Bear Creek, Mill Fork Creek, Right Fork of Rilda Creek, and tributaries of Indian Creek.
Crandall, Liftle Bear, Mill Fork and Rilda Creeks drain the east slope of East Mountain and
generally flow west to east into Huntington Creek. Huntington Creek flows sourth and is
tributary to the San Rafael River. Several small tributaries of tndian Creek drain the west
slope of East Mountain within the lease tract, along with a fragment of Cottonwood Creek
in the elitreme southwest corner of the tract. lndian Creek flows south to Lowry Water and
then to Joes Valley Reservoir. Joes Valley Reservoir drains into Cottonwood Cr6ef (Straight
Canyon), also atributary of the San Rafael River. The San Rafael River is part of the Colorado
River Basin. The State of Utah designated standards for water in the i{untingon Canyon
drainage and lndian Creeks are 1C, 28, 3A and 4, corresponding to domes1i6, recreation,
cold water fisheries and irrigation beneficial uses. Drainages in the lease tract have been
compared to the State of Utah 303(d) list and none of the waters within the lease tract
appear on the list.

The poftions of Crandall Creek within the lease tract are perennial, and one interminent
tributary is present in section 6, T 16 S, R 7 E. Forthis environmental analysis, the following
criterion defines the perennial nature of streams: flowing 2 of 3 years on or near OaoOei
1. The portions of Little Bear, Mill Fork, and the Right foif ot Rilcta Creeks are intermittent,
and the tributaries of Indian Creek are ephemeralwithin thetract. The intermittent drainages
flow during runoff and and when they receive flow from springs, but are usually dry by late
summer or early fall. The ephemeral drainages carry water only immediately after storms.

Crandall Canyon

According to the USGS, discharge from Crandall Creek ranged from a minimum ot O.24
cubic feet per second (cls) to 97 cfs from 1979 to 1984. Spencer and Kelly (1984)
estimated the 2-year recurrence interval flow at about 48 cfs at the confluence with
Huntington Creek using a unit hydrograph model. Flow in CrandallGreek immediately
above at the mine portal using the proportionate area of the watershed above the mine
would be about 41 c'fs. About 80 percent of streamflow in Crandall Creek occurs
between April and July as a result of snowmelt. Suspended sediment loacls in Crandalt
Creek were measured in 1978 and 1979 and were found to range between 0.08 to 0.41
tons/day based on flow variations (Danielson 1981). Crandall Creek immediately below
the mine was designated as a class A1 channel type (steeper than 4% with boulder or
bedrock channel) by Raleigh Consultants in a 1992 survey of drainages in the Hunting-
ton watershed.
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Little Bear Canyon

Little Bear Canyon is a small watershed on the eastem edge of the lease tract. A large
spring occurring in lower portions of the canyon is developed by Castle Vatley Special
Services District (CVSSD) and provides culinary water to nearly 2,500 residents in the
towns of HuntinEon, Cleveland and Elmo. Flow in Little Bear creek was measured at
0.24 cfs in October 1978 and 1979 (Danielson 1981).

ln 19d4 there was a fire that burned &30 acres of Little Bear Canyon, and was followed
by a flood in 1965. ln September 1966, a hydrologic analysis found that the burn area
was healing poorly, btrt by 1969 all areas were healing.

Mill Fork Canyon

Upper portions of Mill Fork Canyon are within the lease tract, the drainage is interminent
in these reaches. ln the seep and spring inventory, 49 springs in the head of Mill Fork
canyon were identified. Flows range from seeps to so gpm, whh typicalflows ranging
from 1 to 5 gpm. The occurrences are classed as follows:

Flow

>25 gpm
20-25 gpm
15-19 gpm
10-14 gpm
s- 9 gpm
G4gpm

# of Springs

4
0
4
5
7
29

Field observations by Fores Service personnel in August 1996 (Dufour and Mattson)
showed that Mill Fork Creek was dry at the lowerforks in section 17, T 16 S, R 7 E. Flow
was observed emanaing from a spring in the creek bottom approximately 0.5 mile
downstream from the forks.
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Rilda Canyon

Rilda Canyon is on the southeast boundary of the lease traa, and the upper portions
of the Right Fork of Rilda Ganyon lie within the tract boundaries. The Right Fork of Rilda
Canyon is interminent and drains about 2,114 acres. lt is a third order canyon, accord-
ing to Strahler's classification. Genwal's spring and seep inventory linds 41 springs anct
seeps within the Right Fork of Rilda drainage and reports that 25 of them reach the
stream. The flow is classed as follows:

Flow

>25 gpm
20-25 gpm
15-19 gpm
10-14 gpm
5- 9 gpm
G4gpm

# of Springs

4
3
4
7
4
1 9

A fire occurred in the upper portions of Rilda Canyon in 1992. Observaions by Forest
Service personnel in July 1996 (Mattson and Reect) showed that a large amount of
sediment entered the Right Fork from the bum area during intense precipitation events.

Nonh Emery Water Users Association (NEWUA) has a developed water system in the
lower portions of Rilda Ganyon on the main stem just below the confluence of the right
and left forks. Refened to as springs, the system consists of a series of colleaion lines
ancl galleries ernending westward up Rilda Canyon and southward up a small side
drainage. This system seryes orer 40O connections in the communities of Claneland,
Lawrence and Elmo.

Flows in the Right Fork of Rilda Creek have ranged from approximately 0.5 to 10 c.ts
during peakflows, and from approximaely 0 to 0.5 cfs during baseflow in the years from
1 989-1 995 (PacifiCorp, 1 996).

Tributaries to Indian Creek

The tributaries to Indian Creek on the west slope of East Mountain are ephemeral. lndian
Creek itsefi is outside the lease tract boundaries. lndian Creek becomes perennial in the
SE 1/4, Sec 34, T 15 S, R 6 E, approximately one mile north of the lease tract. Most of
the flow likety originates in canyons on East Mountain as either surface flow, or from
springs at the base of the collwiailalluvialtoe in the valley floor. Indian Creek progres-
sively gains flow as it picks up $rater from various springs and stream sources. The
lndian Creek valley also supports a large wetland area Flow records collected by the
Forest Service from 1972 to 1975 showed a range of flows for the period of record
between 1 cfs and 30 cfs. The seven ephemeral drainages llow from the proposed lease
into Upper Joes Valley. From the Utaf, Hydrotogic Atas, the mean annual runoff from
the proposed lease is 7 to 8 inches per year on the Joes Valley side of the divide,
representing about 1,2@ acre-feet (Jeppson et al, 1968). The mean annual runoff from
the UPper Joes Valley area is about 9 inches, computing to 4,150 acre-feet. Therefore,
the proposed lease area provides about 29% of the water to Indian creek at the lower
lease boundary.
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Coftonwood Creek

A smallfragment of Cononwood Creek watershed lies within the lease tract in section
22,T 16 S, R 6 E. Severalsprings were identified in the spring and seep inventory, but
are outside the lease tract. Draft mine plans do not show that mining will occur within
any portion of the Gottonwood drainage, therefore there will be no further discussion
regarding the creek in this document.

Wetland Areas

Additional small wetland and riparian areas associated with local springs are also
common within the lease tract. For analysis purposes, an average size of 0.25 acres of
wetlands occur per spring is assumed based on local experience. 135 springs were
identified in the spring and seep inventory, which would compute to nearly 34 acres of
wetlands scattered throughout the lease tract. From aerial photo interpretation, in the
Upper Joes Valley area and immediately below the proposed lease, about 270 acres
of wetlands are privately owned and 100 acres of wetlands are on National Forest
System Lands.

Surface Water euality

Water quality is good in the drainages. Dissolved solids concentratlons are generally
less than 500 mg/1. Total dissolved solids increase near HuntinEon Canyon where the
saline Mancos Shale is expo,;ed along the stream reach. Predominant dissolved chemL
calconstituents in surface waters are calcium, magnesium and bicarbonate. Sediment
yields in the Upper Huntington Creek drainage were estimated at 0.1 acre-feet per
square mile by Wadell, et al, 1991.

Mine Water Discharge

Water currently encountered in the Crandall Canyon mine workings is either used
underground or discharged through an approved National Pollution Discharge Elimina-
tion System (NPDES) location into Crandall Creek. Water quality sandards that must
be met are described in the NPDES permil, a copy of which is in the projea file. An
estimated 350,000 gallons/day (0.5 ds) is presently being discharged. Because Gran-
dall Creek has a boulder/bedrock channel, changes to the channel morphology have
not been observed. Quality of the water discharged must meet beneficial use standards
as described by the State of Utah. Water encountered in workings within the Mill Fork
lease tract will also be discharged from this approved location.

Ground Water

Ground water in the lease tract has several modes of occurrence: the first consists of
laterally discontinuous perched water-bearing zones that issue water to springs locally
where permeable layers of sandstone overlie less permeable layers of shale, mudstone or
clay. Another system present is a more continuous saturated zone in the Star Point Sand-
stone. Alluvial materials present in stream canyons, and faults and fractures in the local
strata may also contain ground water. Ground water occurs in all of the exposed strata, but
the units are not saturated uniformly.
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Perched Water-Bearing Zones

The perched water-bearing zones are typically associated with the North Horn and Price
River Formations. The majonty of the springs identified within the lease tract occur in
the southern hatf (seaions 8, 13 and 23), at the heads of Mill Fork and the Right Fork
of Rilda Canyons. Most of these springs issuefrom the North Horn Formation, and some
occur at the contact between the North Horn and the Price River, or at the base of the
Castlegate sandstone where it overlies the Blackhawk formation. Flows measured in
these springs range from 0.5 to 50 gpm, with most springs flowing approximatety 1 to
2 gpm. Typically these springs flow during the spring and summer, but cease by late
summer or fall (Genwal, 1996). Another cluster of springs occurs in the head of Little
Bear Canyon (in the north east portion of the lease tract). These springs issue lrom the
base d the Castlegate sandstone, or are associated with landslides, and flow from 0.25
to 2 gpm. Numerous other springs were identified on the west flank of East Mountain,
and drain towards lndian Creek. Most of these springs issue from the Price River
formation or the Castlegate Sandstone, and range from seeps to 10 gpm, with typical
flows ranging from 1-2 gpm. A linear alignment of springs in the Indian Creek drainage
(in seaions 15andZ., outsidethe leasetract boundaries) have also been identified and
are likely associated with colluvial/allwial cteposits from East Mountain. These occur in
the North Hom formation and contribute flow to lndian Creek.

Springs associated with perched water-bearing units are recharged annually by precipi-
tation, Generally, the springs exhibit high llows after snowmen that receed rapidly to a
baseflow condition, or ce.ase flowing by late summer or fall. Most of the precipitation
occurs as snow, and because of the high clay contents of the local strata" most water
runs off. Only an estimated 5-1% goes to ground-water recharge and most of this
resurfaces as springs in the perched water-bearing zones. The rapid response indi-
cates that the springs in the area occur close to their recharge sources. Snowmelt
percolates into permeable rocks, and flows vertically until it hits an impermeable layer,
then llows laterally. lmpermeable layers present in the local strata tend to impede
downward migration of flow, except locally throughfractures orfaults (Danielson, 1981).

In the upper Right Fork of Ritda Canyon, springs high in the drainage basin contribute
flow to the creek and likely support shallow ground-water flow in alluvial deposits. The
alluvial materials are one source of water that support a culinary water source in the
lower portions of Rilda Canyon. North Emery Water Users Association has developed
springs and colleaion galleries in the allwial materials.

Ground water in the Star point Sandstone

According to the USGS, an ertensive ground-water system in the Wasatch Plateau is
present in the Blackhawk formation and the Star Point Sandstone. In the area of the
lease trac{, it does not appear that the Blackhawk contains large quantities of water,
based on few springs, lack of inflows in the active Crandall Canyon mine workings
(excgpt for inflours from intercepted sand channels), and the fact that taults in the
Huntington #4 mine south of the lease tracl were dry at the mine level (Vaughn Hansen,
19m.I is also unlikely that large amounts of recharge inliltrates from the surface
through the Blackhawk and overlying units due to low permeability materials that
impede downward migration of water.
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Data from drill holes suggests that the base of the Hiawatha coal seam and the top ol
the Spring Canyon member of the Star Point sandstone are separated by a variable
amount of shale and sandstone layers ranging from 5-13 feet within the lease tract.
Water levels in monitoring wells in the actMe mine workings, and new wells completed
in the southemmost portion of the active mine (adlacent to the northem border of the
lease tract) supported an east-southeast flow direction in the Spring Canyon member.
In the area of the lease tract, local geologic structure, such as the Linle Bear Canyon
syncline or the Flat Canyon anticline likely influence flow directions in the Star Point,
assuming flow generally follows the dip of the strata. In the active mine workings, there
is evidence that the strata dip to the west in the elrtreme westem part of the workings,
likely relatedtothe Flat Canyon anticline and/or drag folding along the Joes Valley Fault.
Repofts from Genwal personnel indicate that water is seeping from the floor, and flowing
to the west in this area A monitoring wellcompleted in the Spring Canyon member in
the westem portions of the mine flowed on the surface, showing that the formation is
under some confining pressure in places. This may indicate presence of a ground-water
high alongtheJoesValleyfauh. These conditions could also be present in the proposed
lease tract.

Unes (1985) reported that the Star Point Sandstone has very low permeabilities in the
vicinity of Trail Mountain, two miles southwest of the lease tract. Age dating of ground
water in the Crandall Canyon mine has indicated that water from wells complaed in the
Star Point Sandstone has a mean residence time of about 18,OOO years (Mayo and
Associates, 1994. This suppofts that flow rates through the sandstone are very slow.
ln generalthe Star Point is not a good aquifer, and exl:rbits aquifer characteristics only
locally where fraAuring causes secondary permeability which typically occurc at out-
crop faces. The exact recharge mechanism for the Star Point sandstone is not known
but h has been suggested that recharge reached the sandstone through faults and
fractures, and that recharge is coming from the west and northwest (Ghristenson, 1984,
and Nielson, 1996).

Faults

Hydraulic tunction of fautts in the area is not well defined. The series of faufts encoun-
tered in the Huntingon #4 mine were reported to be dry at the mine level, whereas a
fault associated with the Joes Valley faufi zone intercepted in the active Crandall
canyon mine workings yielded water at a rate of 30 gpm, that subsequently reduced
to approximately 10 gpm. Water samples collected from this fautt were age dated, and
the water was found to have a mean residence time of 2,000 years. Faults in this area,
as elsewhere on the Wasatch Plateau, are generally thought to act as baniers to
horizontal ground-water flow (Mayo and Associates, 1997). In the area of the lease tract
along the Joes Valley fault, the strata dip to the west along the downthrown side of the
fautt. This being the case, the Joes Valley fault could be contributing to the spring
system supporting flow in lndian Creek (Hansen, Allen and Luce, 1997).

Liftle Bear Spring

An anomalously large spring for the area emits from the Star Point sandstone near the
mouth of Little Bear Canyon (outside the lease tract in section 9). Little Bear spring is
developed and maintained by the CVSSD, and provides 65% of the culinary water for
the cities of Huntington, Cleveland and Elmo. Accordingto Danielson (1981), Linle Bear
spring is associated with fracturing and tolding in the Star Point sandstone. The spring
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emerges from a fracture in the lower portions of the Star Point sandstone, where it is
in contact with the low permeability Mancos shale. In the Litile Bear Tract Delineation
Report (Alvord, 1979), the elevation of the spring is reported to be 7,650 feet, approxi-
mately 100 to 150 feet below the Hiawatha coal bed.

Linle Bear spring flows continuously, with average monthly discharge ranging from 200
to 440 gpm (CVSSD, 1994. Flow varies seasonally, with a typical increase ot 2O4O %
in response to spring runoff. The lowest average monthly baseflow recently measured
was 198 gpm in April 1995. lsotopic anlyses performed to evaluate the age of water
indicate that the spring discharges modem water, and has very similar composition to
water in both Crandalland Huntington Creeks (Mayo and Associates, 1997). Further
chemical analyses show that water from Little Bear spring is very similar to surface water
in both Little Bear and Huntingrton Creeks. Water quality in the spring is good, requiring
only chlorine treatment before it'is suhable for consumptive use.

The mechanism controlling flow to Little Bear spring is not fully understood. Several
studies have focused on the occurrence of the spring, and varying theories have been
developed. lt is known that the spring issues from a fracture in the lower portions of the
Star Point sandstone, and the chemical composition is similar to surface water in the
area. The theories are as follows:

1. Water flowing through the Star Point Sandstone emerges at the spring location.
Recharge for the spring is coming from the north and west, possibly supported by
the Joes Valley Fautt (Nielson, 1996).

2. Recharge to the spring comes from flow through the Star Point sandstone from
the north and northwest, and surfaces through lrastures in the lormation (Vaughn
Hansen and Associates, 1977).

3. The trend of Huntington Creek follows a series of sraight segments that are
eviclent on topographic maps. The portion of HuntinEon creek approximae[ 2
miles north of the lease tract follows a north-south lineation. lt has been suggested
the trend of the creek in this area is controlled by a north-sotrth anomaly (possibly
an unmapped fauh) that runs south, through the northeast portion of the lease area
in Little Bear Canyon. Water lrom Huntington, Crandall Creeks and maybe Little
Bear creeks enters this anomaly, and travels through it until it is intercepted by the
Mill Canyon graben, where it is redirected to the northeast and emerges where the
Mill Canyon Graben fault zone intersects Little Bear Canyon . Comparison of the
flow hydrographs for the spring and Huntington Creek show a strong correlation,
suggesting that water from the spring is derived from surface water sources (Hans-
en, Affen and Luce, 1994. spring flow has an apparent time lag of 2 to 4 years
against flow in Huntington Creek. Additionalflorrv may reach the spring by surface
water seeping into the exposed outcrop of the Star Point sandstone at nearby
upgradient locations, or through direct infiltration of precipitation close to the spring
source.

Given the most recent studies that andicate water from Linle Bear spring is modem,
chemically similar to surface water in the area, and given the high discharge rates, it
appears that the spring is supported by a system of faults and/or fraaures that transmit
surface waters from the north. The hydraulic conductivity of the Star Point sandstone
is low, and give rise to slow ground-water movement. As demonstrated by Hansen,
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Allen and Luce, assuming a 5,000 foot capture zone along the Mill Canyon graben, a
velocity of 0.013 fVday through the Star Point, and an aquiter height ot 45 feet, the
potential discharge amount through the Star Point for the spring would only be 15.2
gpm. This demonstrates that flow through the Star Point sandstone itself cannot sup-
port the flow emanating from Little Bear spring.

North Emery Water Users Association Springs

The springs developed by NBilUA are believed to be supported by subsurface flow
through the shallow alluvial ground-water system. Flow through the allwium is forced
to the surface either when it contaas low-permeability units of the Blackhawk Forma-
taon, or at the location of a presumed north-south anomaly creating the springs. Hansen,
Allen and Luce estimate that the ground-water yield from the Rilda Canyon basin would
be on the order of 700 gpm. Based on investigations done by PacifiCorp, approximately
8006 of the recharge to the springs originates in the allwium in the Right Fork. Discharge
from the system averaged 167 gpm from 1990-95, and ranged from average lows of 74
gpm to average highs of 264 gpm (PacifiCorp, 1996). Water quality from the spring
system is good, with major constituents being calcium, bicarbonate and magnesium.
Water in the spring system is of recent age.

Ground Water Intercepted by Mining

Water intercepted in mines on the Wasatch Plateau typically comes from stored water
contained in sandstone channelscours in the top otthe coal seam. As mining prr .gress- --
es, the channel scours drain for a few weeks and cease, indicating very limited, not
laterally entensive sources. Water may also be encountered in saturated fractures or
fauhs intercepted at the mine level. Available information supports that most of the water
intercepted at the mine level is not in direct communication with surface or near-surface
ground water. lsotopic analyses taken from water coming from the Crandall Canyon
mine roof showed the water has a mean residence time of over 14,000 years. The
Crandall Canyon mine has only started discharging waterfrom the workings in the past
year. lntlows in the current workings originate from a channel scour in the coal seam,
or from fautts.

f"

C. Wildlife

Terrestrial Species

The area sunounding the proposed coal lease contains habitat for a variety of wildlife
including a potential of 84 mammals, 140 birds, and 25 reptiles and amphibians. Species
of interest that may potentially occur on the area include: spotted bats, mule deer, elk,
golden eagles, and goshawks.

Mammals

Three bat species of special interest to Utah are the Red bat (Lasiurus borealis, UT DWR
Sensitive Species), which roost in wooded areas, the Western Big-eared Bat (P/ecotus
townsendii), which roosts in caves, rock overhangs, tunnels, or abandoned buildings,
and the Spotted Bat (Euderma maculatum, UT DWR and USDA - Fores Service, Region
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4 Sensitive Species)* which depends on cliffs for roosVhibernation areas. The spotted
bat was a candidate mammal tor lederal fising. The bat is crepuscular/noctumal and
insectivorous. lt does not migrate and uses a hibernaculum that maintains a constant
above freezing temperature from September to May.

Mufe deer (Odocoileus hemionusl and elk (Ceruus etaphus) are common in the region
and are Forest Management Indicdor species. Summer ranges generally are occupied
by deer and elk from middle May through late October, afthough the exact timing may
vary from year to year depending on temperature, snowfall, and range condition. While
not a limiting faaor to ungulate populations, summer range is important in providing
energy reserves to meet deficiencies in winter energy supplies.

Winter range for deer and elk inclucle a variety of slope and vegetation types. Lower
slopes throughout much of the study area are mapped by UDWR as critical elk winter
range, based on vegetation types, the Forest Plan maps big game winter range at the
mouths of Mill Fork and Cranclall Canyons. Elk winter range in the region occurs
primarily in snow-free open areas, such as meadows and wind-swept ridge tops,
interspersed whh conifers and aspen for cover.

For deer, sodh and east facing slopes along portions of Mill Fork, U'nle Bear Creek, and
Crandall Canyons provide relatively warm and snow-free sites, which are especially
important during severe winters.

Habitats in the vicitlty of the Crandall Canyon Mine are mapped by the UT DWR as
including high priority summer range and crtical winter range for both deer and elk.
Summer range for these species is the mosaic of conifers, aspen, and meadows atop
the plateau. Although some summer range does occur at higher elevations within the
permit area, it is more prevalent on East Mountain to the west and southwest, and
Gentry Mountain to east of Huntington Canyon. The summer range was determined by
the UDWR to be in generally fair to good condition.

* Sensitive species are defined as those species which have been identified by the
Regional Fores{er as those... for which population viability is a concem as evi-
denced by... significant current or predicted downward trends in population num-
bers or density...' or'significant curent or predicted downward trends in habha
capability that would reduce a species' existing distribution' (FSM 2670.5). The
1976 National Forest Management Act (NFMA) directs the Forest Service to provide
for the maintenance of viable populations of native and desired non-native verte-
brae species and the recovery of listed species.

Birds

Approximatety 140 species of birds are potentially present in the study area This
number included a number ol raptors. Resident raptors in the area include the Golden
Eagle (Agula cirysaetos), Goshawk (Accipiter gentfirs), Red-tailed Hawk (Buteo jamai-
censrs), Sharp-shinned Hawk (A. striatus), American Kestrel (Falco sparuerlus), and
Great Homed Owl (Bubo vkginiana). Golden Eagles harre been seen above the mine
in spring and summer. Golden Eagles prefer nest sites on cliffs, such as the sites
available along Huntington Canyon. Goshawks have been observed only in higher
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elevation conifer-meadow mosaics west of the permit area They generally nest in large
aspen or conifers.

Adult sharp-shinned hawks are routinely encountered in the riparian zone and adjacent
north-facing conifers in the lower canyons. Adult kestrels were generally seen in the
same area, except across the stream in more open south-facing habitats. Typical
nesting habitat for the sharp-shinned hawks consists of deciduous or conilerous trees
and brush, while kestrels more often prefer cliff sites. Both of these habitats occur along
Crandall Canyon, and it therefore seems likely that these two species breed in the
proposed lease area.

Great Horned Owls arefairly common, and it's presence in appropriate habitats (ripari-
an forest) in the breeding season (late April) suggests that the Great Homed Owl is a
breeding resident.

Threatened and Endangered Species

No threatened or endangered wildlife species are known to inhabit the proposed lease area.
A Bald Eagfes (laliaeetus leucocephalu$ nest nearthe Hunter Power Plan is approximately
26 miles southeast of the coal lease. The coal lfftse area is outside of the foraging area for
the Bald Eagfes. Two peregrine falcons (Falco peregrinus) were observed approximately 13
miles north in 1996. Thefalcons were observed during nesting season but no nest site was
ever confirmed. lt is generally accepted that peregrine falcons willforage up to 15 miles from
their eyrie, however given the prey base available it s doubtfulthat the falcons would forage
over the coal lease area. No roost sites have been found in the lease area The Biological
Evaluation and Assessment (BVBA) will address the Federally listed and State Sensitive
Species that potentially occur in the area in greater detail, and upon completion will be in
the project file.

Aquatic Species

The proposed project area contains portions of Crandall Greek, Little Bear Creek, Mill Fork,
and the Riglrt Fork of Rilda Creek; all of which are tributaries to Huntington Creek. Tributar-
ies of lndian Creek and a small portion of Cottonwood Creek are also within the lease tract.
Only Crandalland Indian Creek itself are considered perennia!. The intermittent channels
run water in the spring and early summer, and occasionally during the fall'monsoons'that
are typical in the region.

All of these stream channels support naturally-reproducing trout fisheries and aquatic
communities typical of coldwater, mountain erwironments. These communities include
trout, aquatic plants, insect populations, periphyton, and zooplankton. lnterminent chan-
nels provide aquatic habitat when water is present; including spring spawning habitats for
cLrtthroat trout and sculpins.

The following table summarizes the streams within or immediately adjacent to the proposed
lease tract and the game species that are present (if known):

- i : '1
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TABLE lll-A. Summary of streams within the proposed
species (Species abbreviations are explained below).

project area and game fish

STREAM

Crandall Creek

Liftle Bear Creek

Mill Fork Creek

Right Fork Rilda Ck.

Indian Creek

SPEC'ES PBESEA'I'

ccr (1), RBT, YCT

YCT, RBT

YCT, RBT

YCT, RBT

BKT

DATA SOUFCE

UT DWR/USU Genetic
Analysis

lnfened from maps and
UT DWR Surveys

lnferred from maps and
UT DWR Surveys

Infened from maps and
UT
DWR Surveys

Dufour, field observations

* Species abbreviations in the above table correspond to the tollowing:
YCT = Yellowstone cutthroat (Oncorhynchus clarhf
RBT = rainbow trout (Sa/mo gairdneri)
BRT = brown trout (Sarmo tflltta)
BCT = Bonneville cutthroat trout (Oncortrynchus clarki ultanl
BKT = brook trout
CCT = Colorado River cunhroat (Oncortrynchus clarkipleuriticus)

(1) There is a suspected, but yet unconfirmed populaion of Colorado crrtthroats in
Crandall Creek.

ln addition to the salmonid species listed abore, these drainages likely support populations
of the foflowing non€ame species: speckled dace (Rhinichttys oscurus), mottled sculpin
(Cottus bairdi), bluehead suckers (Pantosteus delphinusl, and mountain suckers (Catosto-
mus pl atyrfrynchus) (Chrisopherson, UT DWR, personal communication).

Reservoir and Lake Fisheries

There are no reservoirs or lakes fisheries that could be direaf or indirectly affected by land
management activities within the proposal area.

Sensitive Species

Colorado River cunhroat trout, currently classified as a Sensitive Species in the Intermoun-
tain Region (USFS), may be present in the Crandall Creek drainage. Genetic testing is
on-going to confirm if these fish are pure-strain Colorado cunhroats, no definitive data is
currently available.
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Aquatic Amphibians

Species distribution maps for aquatic amphibians (Stebbins, 1985) and the UT DWR (Chris-
topherson, personal communication) indicate that tiger salamanders and western toads
probably inhabit the project area. The Manti-La Sal National Forest Fisheries Biologis
(Dufour) has collected several Great Basin spadefoot toad egg clusters in small pothole
habitats at similar elevations in other areas of the Forest (Jordan and Seely drainages)
during the 1995 field season; indicating that the toads may be present in wetland habitats
within the project area.

The Forest Plan directs that aquatic macroinvertebrates be used as management indicator
species to assess impaas of projects and management activities on aquatic communities
and water quality. There are no Forest macroinvertebrate monitoring stations locatedwithin
the proposed project area nor are there any downstream stations that are close enough to
be indicative of 'baseline'water quality for the landscape.

The proposal area lies within the headwaters of the drainages listed in Table lll-A. The
perennial portions of these basins are small and largely runoff-fed. Since the flows in these
small streams tend to decrease in the late summer and early fall, they are used primarily
as spawning and rearing streams by trout species (Dufour, 1996). The Crandall, Mill Fork,
Linle Bear, and Right Fork channels are highgradient streams characterized by rock and
wood-created step pools, deeply incised channels, occasional beaver ponds, and riparian
zones composed of spruce-fir/aspen communities and thick willows. Spawning gravels are
patchy and distributed in lowergradient reaches.

Adutt fish are likely present in heachrater areas only during the spring reproductive period.
In Crandall Creek, the UT DWR has identified a suspected year-round population of adult
Colorado River cunhroat only in the bearrer ponds immediately adjacent to the mine portal
(Boyer, 1994. There have been no basin-wide invertories of Little Bear, Crandall Creek, Mill
Fork, or the Right Fork of Rilda Creek that would describe the distribution of spawning adults
in these drainages; therefore thes6 conclusions are infened from general knowledge of
cutthroat behavior (Dufour, 1996, Meehan, 1991, Sigler and Miller, 1963). Successful
spawning requires the presence of clean, wellorygenated spawning gravels. lt is therefore
a high priority to protect these channels from excessive erosion and sedimentation.

Stream channels throughout the proposal area are recovering from historic livestock graz-
ing impacts and the high runoff events that occured in 19&3-84. During the floods, erosion
was prevalent and there is evidence of this erosion throughout the project area. Vegetation
and vegetated bank undercuts are slowly recovering along channels. Since undercuts
provide important hiding and resing cover to aquatic organisms of all life history stages;
protection of bank stabllity in all of these clrainages is a priority.

Small seep or pothols-type wetlands wilhin the proiect area ac{ as water reserves and
provide base flows thd can support aquatic communities during low water periods. Pot-
holes, small ponds and marshy areas prwide subsurface flow that supplements direct
water sciurces like springs and run-off. These wet areas also provide important habitat for
invertebrate and amphibian populations. Wet areas need to be protected from soil compac-
tion, disturbance, andthe removalof woody materialto maintain existing habitat quality and
quantity for aquatic organisms.

.-..
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Genwal Resources Inc. currently owns and operates mining facilhies on a 160-acre private
parcel of land within the Crandall Creek drainage adjacent to the projea area These
lacilities include a mine portal and load-out tacility, warehouse, storage building, sediment
settling pond, and parking area. Development within these private lands has removed the
riparian vegetation along 'l000 feet of the north bank of Crandall Creek. The paved road that
leads to the mine contributes sediment and coal clust to the stream channel when runoff
occurs from sidecast snow (Dufour, personal observation 1992).

Vegetation

Lands within the lease tract area contain very steep and narrow east-wesl trencting canyons
with rounded nanow ridge tops. Vegetative cover and species composition is very diversi-
fied. lt is mostly regulated by the various habitat created by the broken steep terrain, the
variety of slope aspects and exposure. The project area landscapes support a mosaic of
sagebrush grasslands, conifer timber, aspen, mountain brush, and riparian vegetation
complexes.

Sagebrush Grasslands - This vegetative type is found on most of the steep south slopes
and high elevation ridge tops. Less than 10% d the lease area occur in the type. Salina
wild rye grass is the dominant grass at the lower elevations and Letterman needle grass
domindes the high elevaion ridge top sites. Few forbs are preseril in this type.The
sagebrush species common in this vegetative type are black sagebrush and big moun-
tain sagebrush. Deer and elk use some of this type during the winter mrrnths and sheep
graze the ridge tops during the summer. 

'

conifer Timber - h is estimated that about half the lease area is covered with conifer
timber vegetative type. These types are mostly found on the northerly exposed slopes
of the canyon. Douglas fir make up about 85% of the conifer cover with alpine fir and
spruce trees present only at the higher elevation ridge and in the upper basin. The
dense lorest growth on the steep canyon slopes provide a good scenic view, a good
watershed cover and wildlife habilat. Few wood produas are accessible in this type
within the lease area.

Aspen - Aspen type occur on an estimated 2o-2s% of the lease areas. They occur
mostty on mid and higher elevation sites and on the lower canyon slopes. Most of the
asPen types within the lease area are in either early or mid€eral condition. Only a lew
stands at high elevation and some isolated sites are in late seral condition. Stands of
aspen mostly at higher elevations are being invaded by alpine fir trees, and some sites
on the north slopes and canyon bonoms are being invaded by Douglas fir trees. The
Aspen ecosystem provide avery important habitatcomponentfor manywildlite species,
both animal and birds. lt also has a high value for livestock grazing and watershed
values. lt provides some scenic beauty, especially in the fall.

Riparian - Riparian areas within the lease are very limited occurring in the canyon
bottoms and lower drainages. Less than 1% of the lease area has riparian vegetation
on it. Ahhough they represent a very small proportion of the total vegetative cover within
the proiect area, and they provide a very important habitat for wildlife. The potentialfor
any livesock grazing in the riparian areas inthe lease area, is low because of the limited
access and very small sites available.
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Mountain Brush - Mountain brush vegetative types occur mostly on the mid-elevation
south slopes, high elevation ridges and in the upper basins within the lease areas. This
type is present on about 15% of the lease area. The lower elevation sites are heavily
used by wintering elk and deer and the higher elevation ridges & basins are used by
sheep during the summer. Mosl of the vegetative type is classecl as unsuitable for use
by livesock, because of steep inaccessible slopes.

Noxious Weeds - Populations of Musk thistle and Canada thistle are known to occur within
the proposed lease area.

Sensitive Species - There may be habitat for three sensitive plant species within the
proposed lease area These species are as follows:

Maguire Campion (S/ene petersomr) - This plant grows at high elevations about 10,500
feet, on rocky sites. No plants hane been documented within the project area The
Flagstaff Rock outcroppings on top crf East Mountain have not been surveyed.

Carrington Daisy (Ergeron caningoniae) - Plant occurs within Emery and Sanpete
counties on the top of the wasatch Pldeau. Plants occur at all aspects, but are
generally found on the west facing slop€s on Flagsaff escarpments. The Flagstaff Rock
outcroppings on top of East Mountain within the lease tract hav€ not been surveyed.
The neares knornn population is locded about 2 miles south of the project area.

Canyon si/eetvetch (Hedysarium occidentalel - To date this plant has only been collect-
ed in Carbon & Emery Counties d elevations between 5,000 to 8,000 feet. Tends to
grow in alluvium derived from the North Hom and Blackhawk formations; usually on
south and west exposures. Usually occuning on sites that have an underground water
source at 2 to 6 feet below the surface. Often grows on toe slopes below ledges and
cliffs in Huntington Ganyon and Lorer Mill Fork.

The canyon sweetvetch grows at el€vdions between 6,500 to 7,500 teet, and in sites
not anticipated to be afleaed by mining activities. There should be no effeas to this
species and no further discussion regarding H. occidenale in this document.

The Maguire campion and CarrinEonae daisy occur on Flagstaff outcrops. Since failure
is not expected to be occurring on the Flagsaff formation, there would be no effects on
these species and there will be no further discussion regarding E. caningtonae or S.
petersonii in this document.

Transportation

The transportation analysis area is bounded by the Fairview-Huntingrton Highway on the
east, the Crandall/Blind Canyon Divide on the nofth, the Cottonwood Road on the west, and
the Rilda/Meetinghouse Divide on the South. The area within the transportation analysis
area contains 32.45 square miles and has a road density of 0.55 miles per square mile.

The Fairview-HuntinEon Highway (SR 31) is the only arterial road and the Cottonwood
Road is the only collector road with the area The remaining roads are allclassilied as local
and make up 71to of the mileage. Over 60% of the roads are surfaced, with asphaft on 27"
and gravel on 40%. Between 507o to 60% of the mileage is operated at a traffic service level
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'b' or 'c' * and maintenance level 3 or 4 to encourage passenger car traffic, the remaining
4Oo/o to 50oA is operated at tr8fiic service level 'd' and maintenance level 2 where public traffic
(generally high clearance vehicles) are accepted.

* Level-of-service A describes primarily free-flow operations at average travel speeds,
usually about 90 % of the free'flow speed for the arterial classilication. Vehicles are
completeM unimpeded in their ability to manewer within the traffic stream.

Level-of-service B charaaerizes the region of traffic flow wherein speeds of 55 mph are
expected on levelterrain. Passing demands approximately equals the passing capacity
at the lower boundary of level-of-service B which is where flow rate are presently on this
section of road. Drivers are delayed up to 45% of the time and the number of platoons
forming increases dramatically.

Level-of-service C characterizes the region of trdfic flow wherein speeds are between
50 and 55 mph on leveltenain. Passing is frequentty impeded, there are noticeable
Platoons of vehicles ancl platoon size increases. Drivers are delayed up to 60% of the
time. While flor/ is stable, it is susceptible to congestion clue to tuming traffic and stovu
moving vehicles.

LeveLof-servbe D characterizes a region of trdfic flour where speeds are about 40 %
of of the free-flow speed. Small increases in flow may cause substantial increases in
clelays.

- 4

SR 31 is the maior west€ast route across the Wasdch Plateau, and provides access for
the recreation uses within Huntington Canyon and on the mountain tops. The highway is
located in Huntington Canyon bottom that is to be managed with emphasis on'Undevel-
oped Motorized Recreation'. Range, timber, and mineral resources activities and use
should not permanently exceed threshold levels for noise and air quatity, or seriously impair
recreation uses. SR 31 provides access for removal of Forest producls, including timber,
minerals, and livesock. Access for recreational uses includes fishing, hiking, picnicking,
camping, big game hunting, wood gathering, snowmobile riding and cross-country skiing.
SR 31 intersests roads in the adiacent side canyons of Rilda, Mill Fork, and Crandall. All
these routes have harclened surfaces.

SR 31 is 48.1 miles long with 33.4 miles within the Forest Boundaries. Three and six tenths
miles of the highway are within the transportation analysis area The road has two lz-foot
lanes and 3-foot shoulders, with an asphalt pavement structure. The pavement structure is
showing signs of fatigue from the coal-haulage trafiic. The annual average daily traffic was
1,400 vehicles per day below the east forest boundary, 1,255 vehicles per day between the
boundary and Crandall Carryon, and 71 5 vehicles per day abwe Crandall Canyon in 1995.
Coal-haulage made up 6.295 d the trdtic.

The volume of trdlic on the SR 31 with the high number of coal-hauling vehicles in the mix
is an important consideration. UDOT has uplraoed SR 31 from Xuntlngnon to the Forest
Boundary because of the trdfic volume and mh on the road. They have expressed interest
in upgrading the segment within the Forest to the Crandall Canyon intersection to accom-
modate the coal-haul traffic on this segment. A review of traffic capacity indicaes the traffic
service levels are acceptable at this time, however, the high volume ol traffic and mix of
vehicles affects the safety of travel on the road and the traffic entering onto the road. The
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noise of the coal-hauling vehicle also aflects the recreational uses directly adjacent to the
Highway.

Access to the mine portal in Crandall Canyon is a maior traffic producer on the SR 31. Trafiic
consists of personnel (miners and overhead) using private vehicles and buses, mine service
ancl supply trucks, and coal-haulage trucks. Coal explordion and dEvelopmental drilling
have been staged or.rt of the carryon bottoms producing minor amounts of traffic for short
periods. Coal is presently removed from the mine 6 days aweek and 10 hours a day except
for the annual miner vacaion. Coal haulage requires 896 trips per each of the 300 hauling
days per year. This adds 40 vehicles per hour to the design hourly volume and 326 vehicles
per day to the annual average daily traffic.

Present annual average daily traffic (AADT) is estimaed d.432 vehicles per day and 72
vehicles per hour (VPH).With a cunent reserve of mineable coalof 2O,O0O,OOO tons and a
desired produaion rate of 2.5 to 3.5 million tons per year, these are the minimum volumes
of Genwal Mine relate trafiic expected for the nelil 5 to 7 years.

The T intersection onto th€ Crandall Canyon Road (FR 248) has the potential for 63
conflicts during peak llor periods that normally occur d shitt changes; Average delays to
forest traffic is approximately 4 seconds per vehicle. This level of delay provides a level of
service at the intersection of 'A'. The arerage total clelay as a result of coal procluction traffic
on this segment of road approaches 24 seconds per vehicle.

Oil and gas exploraion and dwelopment drilling has occune,i adjacent to the SR 31
resulting in peak traftic of 50 vehicles per day and average traftac of 16 vehicles per day
during the length of the operations. Oil and gas operation can run for as little as g0 days
to over 2 years. A drilling proiect slated tor 1997 in the Huntington Canyon area is planned
to last 5 months. Service traffic to op€ration wells generally is under nro vehicles per day.

Other forest trdfic on this segment of SR 31 is expectecl to increase from 715 vehicle per
day in 1995 at a rde betrreen 3.5% and 6.25% to between 1,4(X) to 2,4OO vehicles per day
by 2115. The hourty rate would exceed 2@ vehicle per hour for over 30 hours per year
during this 20 year planning period. Highwry design standards used by UDOT indicates
that a travelwry of 40 feet should be provided for design hourly volumes exceeding 200
vehicle per hour. A change in design standards would be desirable based on future forest
traffic alone without consideration of Genwal Coal Mining activities.

CrandallCarryon Road

This is a high use local route th€il provides access to the Crandall Canyon Mine and the
Cranclall Carryon trailhead. The primary traffic is personnel (miners and support), serv-
ice traffic, and coal-haulage vehicles. Some recreation use and range access is sup-
ported by the trail-head parking area at the end of the road. Approximatety 2.6 MM ton
of coal was removed from the portal in 1996. Traffic is estimated to be between 600 and
800 trips per day. Car and light truck trdtic would range betrreen 65 to 155 trips per
day, supply trucks between 20 to 25 trips per day and coal-hauling between 500 to 580
trips per day. The road has 2-11 foot lanes and 2 foot shoulders. The support structure
is asphalt. Drainage is inslope with culverts and outslope with curbs and downspouts.
The grade is a susained 8% wilh pilches to 11%.
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Mill Fork Canyon Road

This is a local route that served the Huntingrton #4 Mine. The road has been reclaimed
from a two lane gravel surfaces road to a single lane gravel surfaces road to provide
additional butfer between the travelway and the stream course. Traffic is estimated
under 5 vehicles per day seasonally adjusted daily traffic. Dispersed recreation and
range management are the primary generators of traffic in the canyon.

Rilda Canyon Road

This is a local route that has recently been upgraded to provide access to a fan portal
serving the Deer Creek Mine. Accessto spring dwelopments between Seaions 28 and
29 is another important user of the road. There is a stock-trail head near the Right Fork
that also generate range traffic. The road is a double lane gravel surtaced with inslope
and culverts to the spring development. The road is a single lane gravel surfaced with
inslope and culverts to the tumaround near the Forks. The roacl is a single use gated
single lane with inslope and outslope section between the forks and fan portal. The
public can use the last segment of this road for trail travel. Trdfic should remain at less
than 10 vehicles seasonally adiusted daily traffic.

Flat Canyon Road

This is a local route tha provides access to the East Mountain Top. The road was
recently improved to provide access for drilling a exploration gas well in Sedion 23. The
road has provided access for coal exploration and developmental drilling in the past.
Additional access for staging and drilling operation is likely until all coal is leased and
remored. The road was upgraded to a single lane gravel surface road with drainage for
the gas drill operations. The traffic should remain between 5 and 10 vehicles seasonally
adiusted daily traffic. Use should be about 40% dispersed recreation during big game
fall seasons, 4096 firewood gathering on the timber sale areas, 107o range access and
10% mineralaccess.

Cottonwood Road

. This is the only collector road within the transportation analysis area The road provides
access to the facilities at Trail Mountain Portal below the analysis area, and access to
the existing gas wells in Cottornrvood Canyon and on the East Mountain Top. The
primary use on the segment within the transportation analysis area is recreation access
tothe developed Indian Creek Campground and dispersed camping and hunting areas
in the sunounding area This road in an importar* access for the movement and
management of livestock on the Forest during the grazing season. Traffic approaches
20 vehicles per day seasonally adjused on the segment under stuQ.

The East Mountain top has traffic primarily related to range management, dispersed big
game hunting, some fire-wood gahering, an6 mineral exploraion or produaion operations.
Some timber relatecl traffic can be expeaed over short periods to manage the tlmber
emphasis area on or near the East Mountain top. Most of the coal exploration drilling has
been completed in the area Addilional coaldevelopmentaldrilling may be desired as coal
mining proceeds.
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Stock is transported by truck through the canyons to the top. Range rides use the trails out
of the bonoms in Crandall, MillFork and Rildato accessthe allotments and push stock away
from the Huntington Canyon bonom. In the fall some stock is gathered in the bonom and
removed by truck. Stragglers are also picked up and removed in the fall from these
trailheads and the bottom in general.

F. Socioeconomics

The Crandall Canyon Mine has produced coalsince 1984 and has grown from a relatively
small coal mine producing 300,000 tons in 1990 to 2.5 million tons in 1996. The mine is
unclergoing ertensive improvement of production facilities to reach 3.5 million tons average
produaion rate in the 1998-1999 time frame. Figure 3 illustrates Genwal Mine's produaion
history.

The mine and related facilities employ about 120 people from Emery Q5o/"1 and Carlcon
(257d Counties. The coal is hauled by double coal haulers in 414' ton loads to marketing
points at Wildcd Siding northwest of Price or to one of two loadouts near Wellington (CV
Spur or RAILCO) depending onthe customer. The company has another loadout at Mohr-
land which is not modem and is cunently not being used. Direct shipments are being made
to the Carbon Plant and to a cement plant in Juab County.

Trucking employs an estimated 60 drivers from Emery and Carbon Counties. The trucking
company maintenance facilities (Cox Trucking) are located near Huntington, Utah.

The market value of the 2.5 million tons of coal produced annually at the Crandall Canyon
mine is $46,000,000. Royalty generation to the govemment is estimated at $3,125,000.
Payroll at the mine and trucking jobs is estimated at $B,OOO,OOO.

The coal mining and related industries in Utah have a large contribution to the socioeco-
nomic structure of Emery, Carbon, and Sevier Counties, and to a lesser extent in Sanpete
County. Coal produaion has increased steadily, reaching an estimated27.6 million tons on
1996. Figure 4 illustrates Utah coal produaion history. An estimated 95% of Utah's coal
produaion is from Federal lands. Senren companies operate 13 active mines direa[ em-
ploying 2013 workers. At an average price of $1 8.75 per ton for Utah coal in 1 996, the coal
from utah is valued d $517,500,000. Federal revenues from this coal are estimated at
$39,000,000, which is equally shared benreen State and Federal govemment. Utah mines
on average, are the most productive (tons per man-hour) underground coal mines in the
United States. Direa employment provides an estimated $130,000,000 in earnings. Other
industries that benefit directly from Utah's coal industry include trucking, railtransportation,
and electric power generation. Genwal's Crandall Carryon Mine cunently produces about
97o sI Utah's produAion.

The primary area of influence from the Mill Fork Coal Lease Traa and the Genwal Mine is
Emery County, afthough Carbon County also receives some socioeconomic impact. For
analysis purposes, Emery County will be utilized. The county population in 1995 was
estimated at 1 0,700. The population peaked in 'l 9&3 at 1 2,700 due to the construction phase
of the power plants, then declined steadily to 'tO,2O0 in 1991, and has begun slow growth
in the 1990's. The 20 percent population decline from 1984 to 1991 returned Emery Coun-
ty's population to levels experienced in the 1970's, and was a time of considerable out-
migration. The last 5 years has seen an increase of about 5 percent or 5OO people.
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Mining
Transportation/Public Utilities
Services
Public Administration
Construaion
Other

Total 1995 Payrollfor Emery County

Mining, primarily for coal in Emery County, along with related industries, like shipping of the
coal and producing elearicity in two coal fired generating stations tikely contributes over
60% of the eamings of the county. Indications arethat much of the growth of coal produaion
in Utah will be in Emery County in the foreseeable ftrture.

G. Land Uses

A power transmission line is locaed in the W 1/2, seaion 2.,T 16 S, R 6 E, in the ertreme
southwestern portion of the lease tract. Based on draft mine plans submitted, mining will
not occur under the powerline and the line is outside the estimated area of surface influence
of the closest longrall panel. There will not be further discussion on the powerline in the
document.

Two grazing allotments are present on the lands within the lease tract. Presently, 961 sheep
graze lor three months of the year on the nonhern end of the tracl, and 912 canle graze at
the southem end for about one month per year. Severalsprings have been developed to
enhance livestock distribution.

Land survey monuments and seaion comers may also be present within the lease tract.

H. CulturalResources

Approximately 650 acres or 10% of the area has been examined for cultural resources. Two
archaeological sites are known within the lease area Anotherthree sites have been located
outside of the lease area Sites located within the lease area consist of lithic scatter sites
42Em856 and 42Em2430. The ForeS and the USHPO has concurred that neither of these
sites meet the criteria for listing in the National Register of Historic Places.

Other siles knorrn on the periphery, but outside d the lease area include 42Em2310 and
42Em72i both are rockshelter sites containing rock art. Both are believed to be eligible tor
the National Regiser. While these sites lie outside of the lease area, they do provide useful
informaion on site types in the general area.

Both of these sites occur within the Star Point sandstone, which appears to provide the most
likely areas for rockshelter and rock art sites in this general area ln contrast, the Castlegate
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U

Nonagricuttural employment in the county in 1995 was 3,800 and had been growing
modestly. Employment peaked in 1982 at 5,890 and has cleclined 2,090 jobs or about 36
percent. The major indusry payrollcategories in Emery County were:

$38,500,000
$35,400,000
$1s,400,000
$ 7,000,000
$ 6,100,000
$ 5,000,000

$107,400,000

(36%)
(33%)
(14o/o)
(6.s%)
(s.s%)
(s %)
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Sandstone formation which outcrops in the area appears to have low potential for contain-
ing significant cuhural resources, based on available data

Recreation and Visual Quality

Recreation

Dispersed recreation sites are present along the eastem boundary of the lease traa in
HuntinEon Canyon. Sites nearthe lease tract are locaed in Tie Fork Canyon, and Little Bear
Canyon. Indian Creek Campground lies to the west of the westem edge of the lease tract
in Upper Joes Valley.

There are eight trails totaling 14 miles within the area. Most of the trails are on the East
Mountain top and act as extension of the road system for access. Trails include the Mill Fork
Trail # 171, Mill Fork Ridge Trail #086, and the East Mountain Trail # 085. The trails were
created to access timber, mines or for firefighting. Today they are used for recreation by
hikers, horseback riders, biryclists and by hunters. The CrandallCanyon trailhead is locat-
ed adjacent to the mine facilities. lt is an unmaintained, lopuse trail.

Visual Quality

Forest plan management direction for visual resource management located on page lll-17
of the Forest Plan stae; that 'Forest resource uses should meet the adopted VQO as
displayed on the Planned Visual Quality Obiective Map.'

The Forest Plan has assigned a Visual duality Objective (VOO) to each area of the Forest
reflecting the desired management emphasis of the specific area Some of those objeaives
allow a noticeable degree of change from the existing condition as determined during the
visual assessmert conducted in 1986 in order to facilitate subsequent use in reaching
comprehensive Forest management goals.

The charaaeristic landform of the area of primary visual concem is steep narow canyons
more or less rimmed by sandstone escarpments or outcrops. HuntinEon Creek, which has
entrenched the main canyon, flows parallel to a major portion of SR 31 that has been
clesignated a Scenic Byway. (Utah's Scenic Byrays are major paved highways that are
regularly traveled, brn may contain sharp curves and steep grades which require generally
less than the standard 55-mile-per-hour speed limit. The bpvays are well marked, easily
accessible roads that allow viewing of some of the State's most spectacular, but lesser
known scenic beauty.) Huntington Creek is relatively large perennialstream is bordered by
a narrow riparian conidor interspersed with cottonwoods and bounded by mature conifers
whieh become more dense as one travels up the canyon.

Scenery is an important natural resource and recreational element in this part of the forest.
In addition to a portion of Scenic Byway which serves as a gateway to the forest for many
recreationists, there are trails which travelthrough the proposed lease area Although the
escarpments which could fail are located in less stringent areas of modification, hikers/
riders could notice these human-caused changes. lt is primarily through their visualsense
that most visitors perceive the Forest and its interrelated components. The potential lease
area, although mostly designated in the Forest Plan as Modification, still has high scenic
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Nonagricultural employment in the county in 1995 was 3,800 and had been growing
modeSly. Employment peaked in 1982 at 5,890 and has cleclined 2,090 jobs or about 36
percent. The major indusry payroll categories in Emery County were:

Mining
Transportation/Public Utilities
Services
Public Adminisration
ConstruAion
Other

Total 1995 Payroltfor Emery County

$38,500,000 (360/0)
$35,400,000 (33%)
$15,400,000 (14o/"1
$ 7,000,000 (6.5%)
$ 6,100,000 (5.5%)
$ 5,oo0,ooo (5 %)

$107,400,000

Mining, primarily for coal in Emery County, along with related industries, like shipping of the
codl and producing elearicity in two coal fired generating stations likely contributes over
60% of the eamings dthe county. Indications are that much of the growth of coal production
in Utah will be in Emery County in the foreseeable future.

G. Land Uses

A power transmission line is locaed in the W 1/2, section 2.T 16 S, R 6 E, in the extreme
southwestern portion of the lease tract. Based on draft mine plans submined, mining will
not oc( rurunderihb powerline dd the't rnelis outside the estimited area of surkce influence
d the closest longwall panel. There will not be further discussion on the powerline in the
document.

Two grazing allotments are present onthe landswithinthe leasetract. Presently, 961 sheep
graze for three months d the year on the northem end of the tract, and 912 cattle graze at
the southem end for about one morth per year. Severalsprings have been developed to
enhance livestock distribution.

Land survey monuments and section comerc may also be present within the lease tract.

H. CulturalResources

Approximately 650 acres or 1O% of the area has been examined for cultural resources. Two
archaeological siles are known within the lease area Anotherthree sites have been located
otjtside of the lease area- Sites located within the lease area consist of lithic scatter sites
42Em856 and 42Em2430. The Forest and the USHPO has concuned that neither of these
sites meet the criteria for listing in the National Register of Historic Places.

Other sites known on the periphery, but outside of the lease area include 42Em231O and
42Em7?2i both are rocksheher sites containing rock art. Both are believed to be eligible for
the National Register. While these sites lie outsicle of the lease area, they do provide useful
information on sile types in the general area

Both of these shes occur within the Star Point sandstone, which appears to provide the most
likely areas for rockshetter and rock an sites in this general area ln contrast, the Castlegate
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Sandstone formation which outcrops in the area appears to have low potential for contain-
ing significant cultural resources, based on available data.

Recreation and Visual Qualrty

Recreation

Dispersed recreation sites are present along the eastem boundary of the lease tract in
Huntington Ganyon. Sites nearthe leasetract are located in Tie Fork Canyon, and Little Bear
Canyon. Indian Creek Campground lies to the west of the western edge of the lease tract
in Upper Joes Valley.

There are eight trails totaling 14 miles within the area Most of the trails are on the East
Mountain top and act as extension of the road system for access. Trails include the Mill Fork
Trail # 171, Mill Fort Ridge Trail #086, and the East Mountain Trail # 085. The trails were
created to access timber, mines or for firefighting. Today they are used for recreation by
hikers, horseback riders, bicyclists and by hunters. The Crandall Canyon trailhead is locat-
ed adjacent to the mine facilities. lt is an unmaintained, low-use trail.

Visual Quality

Forest plan management direction for visual resource rnanagement located on page lll-17
of the Forest Plan states that 'F trest resource uses should meet the adopted VQo as
displayed on the Planned Visual duality Objeaive Map.'

The Forest Plan has assigned a Visual auality Obiective (VOO) to each area of the Forest
reflecting the desired management emphasis of the specific area. Some of those objectives
allow a noticeable degree of change from the existing condition as determined during the
visual assessment conducted in 1986 in order to facilitate subsequent use in reaching
comprehensive Forest management goals.

The charaaeristic landform cf the area d primary visual concem is steep narow canyons
more or less rimmed by sandstone escarpments or outcrops. Huntingon Oreek, which has
entrenched the main canyon, flows parallel to a maior portion of SR 31 that has been
designated a Scenic Byway. (Utah's Scenic Byrays are major paved highways that are
regularly traveled, but may contain sharp curves and steep grades which require generally
less than the standard 55-mile-per-hour speed limit. The byrays are well marked, easily
accessible roads that allow viewing of some of the State's most spectacular, but lesser
known scenic beauty.) Fluntington Creek is relatively large perennialstream is bordered by
a narrow riparian conidor interspersed with cottonwoods and bounded by mature conifers
which become more dense as one travels up the canyon.

Scenery is an important natural resource and recreational element in this part of the forest.
In addition to a portion of Scenic Byway which serves as a gateway to the forest for many
recreationists, there are trails which travelthrough the proposed lease area Although the
escarpments which could fail are located in less stringent areas of modification, hikers/
riders could notice these humancaused changes. lt is primarily through their visual sense
that most visitors perceive the Forest and its interrelated components. The potential lease
area, although mostty designated in the Forest Plan as Modification, still has high scenic
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value. Part of the public appeal of the tandscape found in this area stems from the viewing
opportunities associated with the Castlegate Sandstone escarpments.
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CHAPTER IV. DIRECT AND INDIRECT EFFECTS OF IMPLEMENTATION

1. Alternatlve 1 - No Actlon

Under this atternative the tract would not be offered for lease, theretore the tract would not be
mined.

There would be no additional mining-related environmental consequences to the tract area and
surrounding vicinity. There would be no additional economic benefits for federal, state, and local
governments from coal lease fees and coal royalties. Neither would there be input to local
economies from employees salaries or from payments to local businesses for support of the
mine. The existing Crandall Canyon mine would close after coal in the existing leases is
mined-out unless other reserves in areas adjoining the permit area are identified and leased.
Without additional resewes, the mine would probably close around the year 2005, resuhing in
the loss of 1Z,jobs. The curent reserue base is about 20 million tons of coal, representing $
3.1 million in royalties to the federal govemment

With the planned increase in anerage produaion to 3.5 million tons, trdfic will increase from 437
vehicles per day to 609 vehicles per day with hourly volumes going from 72 to 90 vehicles per
hour, with 75% being coal haulage vehicles. This trefftc would continue untilthe year 2005 when
the coal reserves will be depleted. Potential for conflicts resulting in accidents will increase.
Potential conflicts resulting in time delay will result in levelof service decrease lrom 'B'to 'G'.

Maintenance cost will increase as a resuh of the increased truck traffic requiring replacement
or c:pping of the travelway surface at least once during the use period.

2. Alternatlve 2. Offer lor Lease wlth Standard BLM Lease Terms, Condltlons and Stlpula-
tlons

Under this attemaive the tract would be ofiered for competitive leasing as recommended by the
Coal Tract Delinedion Team (see figure 2). The standard BLM lease terms, conditions and
stipulations would be included.

A. Geology, So/s and MineralFesources

lf Genwal Resources, lnc. acquires the lease, undergrouncl coal eltraction from ths tract
would likety irvolve ercending workings of the Crandall Canyon mine to the south using
standard industry mining practices. More specific details cf the mining are discussed in the
Reasonably Forseeable Dwelopment Scenario contained in Appendix B. Approximately 75
million tons of coal could be mined uncterthisattemative. This ahernative would extend mine
life by an additional21 years.

Both room-and-pillar development mining and longrall mining would take place. Subsid-
ence is expected only overthe longwall panels and room-and-pillar areaswhere secondary
reco\rery occurs. The area of ground surface subsided would include full-extraction mine
area and the actditional area on the ground surface calculated by projeaing a line from the
mined areato the ground surface at the expected angle-of-draw (22degrees). For example,
considering orerburden thickness of 100 fea and a2. degree angle-otdraw, the additional
subsidence area beyond the vertical projection of the full-extraaion area to the surtace
would be approximately 400 fea. Subsidence could extend 400 feet beyond the lease
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boundary into adjacent unleased lands where full extraAion mining extends to the lease
boundaries.

Subsidence due to mining in the Blind Canyon seam is exPected to be similarto that which
has been experienced at other mines in the East Mountain area. Within the active permit
area, subsidence trom mining in the Hiawatha seam, has been less than expected due to
the presence of an overlying competent 30 foot thick sandstone layer and the limited eLtent
of longwall mining that has taken place to date (have not reached supercritical width which
causes maximum subsidence).The sandstone layer has acted as a structural beam that
bridges the voids left by underground mining, thus limiting the amount rubbelization and
subsidence. Subsidence in the lease tract due to mining the Hiawatha seam is anticipated
to be like other mines on East Mountain since the planned mining scenario will allow for
panelto be taken adjacent to one another, and should reach criticalwidth.

Subsidence of the ground surface on East Mountain (PacifiCorp, 1996) can reach as much
as7}%of the enra&ed height of the coal. Assuming that the worse-case subsidence would
be the same as in other areas tor both seams, using a subsidence factor of 7O% and an
average of g feet of erftraction for each searn, the madmum subsidence could be as much
as 12.6 feet. Actual subsidence expected in thetraa would be legs because of the influence
of the sandstone layer above the Hiawdha seam.

To date, no mining-induced surface cracks have been discovered within the permit areafor
the Crandall Canyon Mine. However, surface cracks are common above other mines on
East Mountain, especially along faults and in shallow overburden areas. The greatest
potential for cracks in the proposeO tract would be along the Joes Valley Fault trace, if
iufl-ercraAion mining occurs within the 2, degree angle-ofdraw. In this scenario, it is
expected that the fault woulct tend to focus subsidence at the surface expression of.the tault,
causing surface cracks. Due to the presence of the existing fractures associated with the
fault, the cracks could connect with cracks in the rock layers immediately above the mine
workings. Only limited and isolated surface cracks are reasonably foreseeable in other
areas; mos liliely where the rigid Castlegde Sandstone crops out and along the edges of
full-extraAion areas (extensional forces zones) under shallow overburden on canyon
slopes. with the exception of cracks in the castlegate sandstone, cracks are expected to
heal naturally over a period of 2 to 5 years.

Subsidence of Crandall Creek or other perennial drainages is not planned under the
Reasonably Foreseeable Development Scenario (Appendix B). Longwallor room-and-pillar
second mining within a2, degree angle-ofdraw protection or btrffer zone would not occur.
However, understanding that mine plans can change, a possibility exists that panel orienta-
tion could change anO snn subsidence zones closer to the creek. Specific impaas are
discussed in the surface water section.

Small failures of the scatered Casllegate Sandstone escarpments could be caused by
subsidence. The outcrop areas are similar in extent, slope, frasture systems, and dip to the
south slope of Ritcta Carryon which lies approximately 5 miles to the south. ln the Rilda
Canyon area eltensive longrall panels and subsidence caused only one minor failure of
a small expanse of the outcrop (less than 1OO feet). Several large rock boulders in an
ertensively fractured area became dislodged and tumbled down the canyon slope destroy-
ing severaltrees. Additionalvegetaion damage occuned along a zojoot wide runotrt zone
down to the Starpoint Sandstone outcroP (approximately 1,000 feet).
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The worst-case scenario for the Mill Fork Tract could involve similar failures along portions
of the exposed outcrops. Potential failure zones include outcrop areas along the north slope
of the South Fork of Mill Fork Canyon (approx. 3,000 ft), the north slope of the North Fork
of Mill Fork Canyon (approx. 4,000 teet); the north slope of Little Bear Canyon (approx. 3,500
ft.); and 3 small non-connected outcrops totalling approximately 2,000 feet in lengh along
the south slope of Crandall Canyon, south of the Crandall Canyon Mine surface facilities.

Other escarpments exist where longrwall mining is not proposed, due to marginal coal
thicknesses and inegular coal configuration. lt is hoped that some room-and-pillar mining
would occur, but limited data makes mining projections dfficult. A few additional cliff areas
could be affected if room-and-pillar mining (with pillar extraction) occurs. The ridge point
between Crandall and Little Bear canyons (sections 5 and 8, T 16 S, R 7 Q could lailand
create a debris fan of about 30 acres. Another location that might be room-and-pitlar mined
is under a point in section 18, T 16 S, R 7 E. Cliff failure here could create a debris lan of
about 10 acres. These acreages are estimations only, and en on the high side as historical-
ly, mines in the area hare shown little subsidence effects from room-and-pillar mining in
comparison to longru/all mining. tt is not likely that dislodged rock would reach perennial
drainages, roads, or mine surface facilities because of the heavy timber on the slopes and
presence of smalltributary drainages that would channeland raard the downward move-
ment of rock material.

Shallow and isolated mining-induced seismic events, generally less than 3.5 in magnitude
(Flichter Scale), are common (University of Utah Seismic Monitoring Program). Similar
mining-induced seismic ( vents are reasonably foreseeable in the Mill Fork Lease traa.
These events are thought to be induced by the subsidence-induced cracking of overburden
materials (especially rigid rock layers such and sandsone) above the mine workings. No
damage to resources or overlying structures has been attributed to these events. There are
no dams or buildings in the immediae vicinity of the tract that could be damaged, with the
possible exception of the mine surface facilities. lt is not likely that these low energy events
would cause damage to the gas pipeline. Damage to the producing bore hole for the
existing gas well (East Mountain #32-Z3l1could occur but is not likely due to steelwell casing
and S0Gfoot radius coal bufler zone.

Mineral Resources

No new oil and gas leases would be ofiered within the proposed coal lease tract forthe life
of the lease (at least 20 years), horrrever dwelopment on existing leases could occur. BLM
miglrt not approve any addilional wells on existing leases until the coal lease tract is
mined-or.rt and subsidence is determined to be substantially complete. Additional oil and
gas drilling would be located in areas where the coal would not be mined. There would be
a loss of associated oit and gas lease competitive bids, annual lease payments, and
potential gas produAion royalties (not possible to estimate due to extreme variability). This
would be more than ofiset by the coal lease bonus bid, annual lease fees, and coal royafties
associated with a potential coal lease.

lf BLM approves additional wells on existing leases, it is reasonably foreseeable that 2
addhional production wells coutd be drilled and severalthousand feet of new gas transmis-
sion pipeline could be constructed. This would result in increased gas produaion and
associated royalties. This would result in decreased coalrecovery to Protect the gas wells
and pipelines from subsidence.
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lf additional leasing andlor drilling occurs after the coal reserves are mined-out, it is likely
that drilling and development costs for oil and gas would be increased by the need to seal
the subsided/rubbelized mine workings to maintain circulation of clrilling fluids and sealthe
well bore for possible produaion. lt is not possible to estimate these costs because the
methods needed to assure sealing are not known at this time.

The existing gas well (East Mount ain #32-231and related gas pipeline will be protected from
subsidence by limiting coal recovery as needed. lf additional wells are approved prior to
mining, they would also be protected. Assuming full ercraction mining would occur up to
an 800-foot radius of the well and pipeline, this would cause 1.7 mitlion tons of coal to be
left in place. Mining in closer proximity to the gas well and the pipeline might occur if the
gas company and the mining company catTe to an agreement for replacement of any
damages.

Coal exploration drilling associated with developing the lease would disturb about 6.25
acres of surface lands. Reclamation and revegetation of access roads and drill pads would
be required underthe drilling permit. Containment of drilling fluids would also be required.

B. Hydrology

Surface Water

Subsidence could affea the character of drainages within the lease tract by ahering the
natural slope of the channel. Large-scale impacts are unlikely because of the thick overbur-
den lying between the mine level and the drainages, which typically ranges from 600 to over
2,400 feet. Portions of the Rigfrt Fork of Mill Fork Canyon in section 12 have overburden
ranging from 600 to 1,300 feet where multiple-seam longwall elrtraction is proieAed. Long'
wall panels in both seams are planned under the Right Fork of Rilda Canyon where the
overburden ranges from 1,300 to 2,400 feet. Possible room-and-pillar extraaion could occur
in section 13 under the Right Fork of Rilda Creek. Based on previous experience in the
Wasatch Plateau, single-seam longrall mining under drainages where 600 or more feet of
overburden is present has not manilested noticeable effeas on the surface (Sidle, 1995).
Another study in the WiFatch Plateau coalfield showed that a creek was diverted under-
ground where longnrall mining occuned in two seams and the overburden was less than
SOO teet (Slaugfrtei, etal, 1994). Surfacebracks are possible above the ertension zones in
the subsidence profile, but because the thickness of overlcurden present, conductivity
between surface cracks and the rubbelized zone is not likely. lt is assumed that full-
extrastion room-and-pillar subsidence will have similar surface expression as longrall
subsidence. In addition, the presence of clays and shales in the North Horn formation will
probably buffer impaas to the drainage and the springs feeding the alluvialsystem down-
stream. More detailed explanation on anticipated subsidence can be found in Appendix B.

One longwall panel on the northern edge of the tract in section 6 could be elrtracted under
a perennial portion of Crandall Creek. The overburden between the mine level and the creek
in this area is estimated to range between 200 and 700 feet. Given the overburden thick-
ness, and resuhs from previous studies (Slaughter, etal, 1995), impaas could include
diverting water underground through surface cracks if Crandall Greek were subsided. Water
loss from the creek could damage fish and macroinvertebrate habitat, deplete riparian
vegetation and decrease the amount of water available for downstream uses.
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The tributaries of Indian Creek on the west side of the tract may be influenced by surface
subsidence. Under the planned mining scenario, active workings would extend within
approximately 500 feet of the Joes Valley Fault at the mine level. lf longwall panels are
extracted in this area" the angle-of-draw for subsidence may include the fault, and could
focus subsidence along the fault to the surface. Cracks thd could appear on the surface
along the fautt trace might divert water trom the drainages. Loss cf water from these
drainages could reduce the water tlow that supports the wetlands in the Indian Creek
drainage.

Under this altemative, full extraction room-and-pillar mining in both seams could occur in
the northeast portion of the lease tract, including the Little Bear Canyon drainage. Subsid-
ence in this area could cause localized cracking d the surface th* could cause water
diversions within the watershed, from both springs and Little Bear creek. Overlrurden in the
area ranges from 20O to 1,700 feet. Subsidence could also alter the fracture andlor fautt
systems present in the drainage that are thought to transmit water to the Linle Bear spring
lower in the canyon. Because the management unit direction stated in the Forest Plan for
Little Bear Carryon calls for preserving the watershed value, surface disturbance, including
water diversions, that could resuh from mining-related subsidence would not be consistent
with the management unit direaion. Loss of water could deplete riparian vegetation and/or
habitat.

Room-and-pillar extraction is also planned under small portions of the upper southem forks
of Mill Fork Ganyon. Overburden in this area ranges from 1,100 to 1,500 fea. Because of
the thick overburden present, impaAs to the intern.ittent drainage are not anticipated.

Mine water would be discharged at the approved NPDES point already in existence on
Crandall Creek. Water discharged would have to meet quatity standards described in the
cunent NPDES permit before reaching CrandallCreek. The mine firS discharged water at
the NPDES point in 1996, the first time since operations began in 1984. Ahhough mine water
will be discharged at an approved location, mining would e)ilend the need for mine dis-
charge for 21 years. Effeas on the channel character would not be anticipated unless total
discharge from the mine increased the creek flows by 10 percent of madmum discharge
(Rosgen, no dae). Using a madmum instantaneous flortr and the proPortionate area of the
watershed above the mine, a 10 % increase would be 4 cts (Spencer and Kelly, 1984).
Cunent discharge is 0.5 cfs. Because Crandall Creek has been identified as a steep
beclrock channel immediately below the mine, impacts related to increased flow are not
anticipated.

Riparian areas and small wetlands associated with seeps and springs within the lease tract
could be afiected by subsidence. However, most of the springs and seeps occur at loca-
tions o/er 800 feet above the mine lanel. As has been previously discussed, subsidence
effeas are not anticipated at locations where the overburden exceeds 600 feet.

A nevrr Utah stae hrrrr was passed regarding waer afiected by underground coalmining.
The law states that the permitee (mine operaor) 'shall promptly replace any state-
appropriaed water in existence prior to the application for a surlace coal mining and
reclamation permit which has been dlected by contamination, diminution, or interruption
resutting from underground coal mining operations.'
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Ground Water

It is anticipatecl that grounct water encountered during mining will be associated with
interception of isolated channel sandstones scoured into the tops of the coal seams, from
sandstone lenses, or from interception of fractures or faults that contain water. Available
information indicaes that water levels in the Star Point sandsone are below the level of the
coal seams throughout most of the tract, but are higher within the Star Point on western
edge of the tract due to a ground-water high associated with the Flat Canyon anticline and
the Joes Valley Fault. Therefore, there may be some seepage from the mine floor during
mining of the Hiawatha (the lower) seam on the extreme westem edge of the lease tract.
Based on available information, it is not likety that water intercepted at the mine level is
associated with surface and near-surface ground water, and should not have entended
impacts to those resources. Water encountered at the mine level will either be used under-
ground, or discharged at the NPDES permit point in Crandall Canyon.

Subsidence-induced ground movements could affea the flow of overlying springs in'the
tract, but this is unlikely given the thickness of overburden and the presence of rock units
with high clay contents. The overlrurden separating springs that o\/erlie areas to be mined
from the mine level generally exceeds 800 fe€t High clay contents in the Nonh Hom and
Price River form*ions tend to buffer the dects of fracturing associated with subsidence.
Springs occurring at the heads of Mitl Fork Canyon, the Right Fork of Rilda Carryon, on the
top and the westem flank of East Mountain are typically separated from the mining horizon
by 1,400 to 2,400 feet of orerburden strata An analysis of 13 springs not related to fauhs
on East Mountain with similar mining and geologic conditions indicates tha( little or no
impacts are discemible after undermining by either tongrall or room-and-pillar methods
(Kadnuck, 1994).

Springs occuning in the head of Little Bear Canyon are associated with landslides or issue
from the base of the castlegate sandstone. The springs are separated from the coal seams
by 400 to 1,200 feet of overburden strata The springs associated with landslide deposits
may change locaion as a result of subsidence, it the landslides are astivated because of
surface movements. Subsidence-induced movements could intercept spring flow and divert
it, although this is not considered likely.

The occurrence of Uttle Bear Spring is associated with tracturing and faulting. Distinct flow
pathways and exact recharge mechanisns are not specifically understood, but as dis-
cussed in Chapter lll, it is thought thd the spring is ted through a fault system from the north.
This sySem transports water through the nonheast portion of the lease tract in the subsur-
face of the Little Bear Canyon wateFhed. Mining-induced subsidence in the watershecl
up-carryon from the spring could disrupt this fault system, or alter fracture pathways by
which surface infiltration reaches the subsurface. Mining could also introduce a Pathway by
which contaminants derived from underground mining could reach the spring recharge
system. Disruption to this system could resuh in changes in the water quantity and/or
qualfty. Cunently arrailable informaion does not allow for assessing the magnitude of
changes. Interruption of the recharge souroe could cause reduced flows at the sPring, and
thus reduced water available for culinary urses. Variations in water quality, especially degra-
dation, could cause a need for additional waer treatment before consumptive use.

Springs occurring in the Rigfit Fork of Rilda Canyon may contribute tlow to the alluvial
system that partially supports the NEWT A springs in lower portions of the canyon.
Subsidence-induced loss of waterfrom these springs is not anticipated. The thick overbur-
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clen present (over 2,000 feet), and layers of impermeable shales and clays in the North Horn
and Price River Formations will buffer the etfects of mining.

lf monitoring during mining shows adverse efieas to water flow or quality of a state-
appropriated water source (such as Little Bear spring or the Rilda Canyon springs), the
mining company would be required to replace the water source under state law. No
provisions for requiring replacement water atthe original source for non-culinary purposes
such as stock watering, wildlile habitat,.or ecosystem support are included in this attema-
tive.

c. witdtite

Terrestrial Species

The altemative has limited potential to impact terestrialwildlile species. Two bat species
of special interestto Utah aretheWestern Big-eared Bat (Ptecotus tanrnsendifl, which roosts
in caves, rock overhangs, tunnels, or abandoned buildings, and the Spotted Bat (Euderma
maculatuml depends on cliffs for roost/hibemation areas. Surveys have indicaed that the
spotted bat may be presern This altemative may dlect the Wesem Big-eared Bat and
Spotted Bat through the loss of rooSing habitd in the cliffs. The spotted bat's roosting
habitat is located on mountain side slopes in cracks and crevices in rock outcrops and
escarpments. The area has not been inventoried lor bats and it has some limited rock
outcrops and escarpments. The potential of subsidence from mining the coal could remove
some roosting habita, and poentially result in the loss of a lew bats. Subsid;nce-induced
cracks could potentially enhance or degrade bat habitat.

The Townsend's big-eared ba uses juniper/pine forests, shrub/steppe grasslands, decidu-
ous forests and mixed conilerousforestsfrom sea levelto 10,000foot elevation. The prolea
area includes mixed coniferous forest from 7,200 to 10,200 feet in elevation. Although two
previous surveys dicl not locate any of these bats in the area there is potentialthat the bats
could occur in MillFork Ganyon. The bats roost in caves, mines shafts, or rocky outcrops.

Big game including mule deer and elk utilize the area The proposed coal lease contains
some winter and summer range for both species. These species would not impacted as
long as no surface disturbance was allowed. Ten coal exploraion holes (drilling) may be
anticipated, with temporary access roads, which can be timed to offset potential impacts.
No permanent roads or other surface disturbances are proposed and there would not be
any longiterm afiea to the big game species.

A number of bird species utilize the area Potential impaas to the birds would result from
the subsidence thd could result in a change in the cracks on the rock cliffs and possibility
some loss of cliff face. This would impaa those birds that woukl nest on the cliffs such as
golden eagles, red-tailed hawks, and American kestrel. Only the red-tailed hawk and the
American kestrel are believed to nest within the propose coal lease. Both species will utilize
trees for nesting and the loss of the cliff would have little impact on them with the exception
of possible loss of young if the failure should occur during nesting season.

Subsidence could potentially resutt in the of loss surface water in Crandall Creek, Little Bear
Canyon drainage, and tributaries supporting Indian Creek. This would result in the loss of
riparian vegetation which is important habitat used by a number of species including
goshawks, great horned owls, and Sharp-shinned Hawks. The loss of this riparian vegeta-
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tion would result in the reduction of suitable habitat for these species and fewer numbers
present.

There are no know Federally Usted species present in the proposed coal lease area The
BE/BA to be included in the project file will address the Federally listed and State Sensitive
Species that potential occur in the area in greater detail.

Aquatic Species

This alternative has potentialto effea aquatic habitat and species in portions of Crandall
Canyon, the Little Bear drainage, and the ephemeraltributaries to lndian Creek.

ff Crandall Creek were undermined andlor subsided and water is lost, it could cause
damage to, or loss of fisheries habitat. This would threaten the fish and other species that
reside there.

Longwallpanels proposed on the west side of the lease tract may cause subsidence that
could intercept the Joes Valley fautt; thereby causing surface cracks that divert water from
ephemeral drainages within the Indian Creek sub-basin. Although these streams typically
dry up in the lde summer, they feed wetlands that likely support populations of aquatic
amphibians. These populations could die or become displaced il these habitats are lost.

lf mining afters discharge within the Little Bear watershed; lethal water temPeratures, loss
of deeper holding areas, vulnerability to predation and loss or displacement of tish, macroin-
vertebrates, or amphibians that currently reside in the drainage could occur.

Mining actions and their efiects within all other drainages in the lease tract woutd be
subterranean and far-removed from aquatic habitats. The thickness of overburden is suffi-
cient to prevent impacts to the stream channels or springs that feed the downstream allwial
system. There would be no subsidence of perennialstream channels or effects outside of
Crandall Creek and therefore there would be no direa or indirea effeas to aquatic species
of any life history stage or their habitats.

D. Vegetation

Mining effects on surface springs could damage vegetation, especially in riparian areas if
water is diverted. As discussed in the hydrology sections, effects to springs are not antici-
paed due to the thick overburden separating springs trom the mine level.

E. Transportation

Traffic wilt increase as in altemative 1 but would continue beyond the present planning
horizon to2O?2.. Potentialfor conflias resulting in accidents will increase. Potential conflicts
resulting in time delay will result in level of service decrease from 'B'to 'C'and the retum to
level B service will be postponed for 21 years. Maintenance cost will increase as a resuh of
the increased truck traffic requiring replacement or capping of the travehi/ay surface more
frequently.
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F. Socioeconomics

The proposed lease tract as delineated, assuming fullextraaion contains an estimated 75
million tons of recoverable coal. Because of limited access, it is assumed that the existing
mine operator in the area will be the only interested lessee. The applicant curently has 20
million tons of remaining reserve in existing holdings. The mine is anticipated to achieve
annual produaion of 2.75 to 3 million tons in 1997, 3.25 to 3.5 million tons in 1998 and 3.5
million tons thereafter until mineout. Without the tract, the reserves will last about 6 years
or until 2002. With the tract, mining would continue for another 21 years until 2023. The
additional reserves at current coal prices have a value of $ 1.26 billion. Revenues to the
Federal govemment from the lease tract (lease bonuses, royalties, rentals, etc.) will be from
$ 120 to $ 141 million, which would be equally shared with Stae and County govemments.

The likely lessee for the Mill Fork tract (Genwal Resources, Inc.) is in the process of
permitting new facililies to increase the mine capacity by an estimated one million tons,
bringing annual production to 3.5 million tons. Most of the new facilities will be built on fee
land controlled by the mine. The leasing and subsequent dwelopment of the Mill Fork tract
will essentially allor the mine to continue the planned coal produaion for 21 additional
years. The prolonged mine life would contribute to continued employment and income
primarily within Emery County. Using the planned production level of 3.5 million tons per
year, employment is perceived to increase to?25 employees at the mine including trucking
personnel. Direa revenues to the govemment per annum are estimated to be $ 5.2 million,
computing to $ 141 million over the life of the mine.

: '  
"  

' > 1 t

' In summary, the leasifig ard subsequent development of the Mitl Fork tract wouldrot be
expectecl to have a significant increased socioeconomic impaa on Emery or sunounding
counties. Mine facilities are being permined to achiene maximum produaion without the
tract. Thetractwillenablethe mineto maintain maximum production levels and employment
and income forthe next 25 year period. Emery County will be able to continue slow growth
of 1% per year.

G. Land Uses

It is not likely that subsidence will dfea range lands in the tract. The pre-mining land uses
will not be changed. Subsidence mey alter the position of tand survey monuments, and
lessen their viability as solid data points.

H. CulturalEesources

Potential impaasfrom underground coal mining can be isolated to limited sudace cracking
along plateau tops and isolaed escarpment areErs. In the southem 112 of the tract some
portions of escarpments could witness large blocks of Castlegate Sandstone being dis-
lodged and falling clownslope. Afterfurther assessing the potential for significant sites to be
located in these areas through review of existing data and an aerial reconnaissance of
impaa areas, we believe there should be no effect on significant cultural resources.

On September 11, 1995 the Forest consuhed with the USHPO forwarded its finding that
there should be no efiects to significant cultural resources tor the original lease tract. On' 
September20, 1995, the USHPO concuned with this determination. On March 14, 1997, the
Forest forwarded its determination that there should also be no eflects to significant cultural
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resources wilhin the modified lease tract area €rs redefined by the coal lease tract delinea-
tion team, and USHPO concurred with this finding on April30, 1997.

l. Recreation and Visual Quality

Recreation

The effeas to recreation would be that the mine facilities would be present in Crandall
Canyon for an additional 21 years. Because the facilities are already there, and the fact that
the Crandall Ganyon trail is low-use,-large-scale etfects on the recreation user are not
anticipated.

Subsidence that would trigger small-scale failures of escarpments may present a safety
hazard if blocks of rock reach trails while users are on them.

VisualQuality

Potential escarpment failure in the southeast quarter of section 5 could affect views from a
very limited portion of the Scenic Byway while traveling up Huntington Canyon near the
entrance to Tie Fork canyon.

G ven the amount of truck traffic and curves to contend with on this'road, travelers would
normally not be looking so steeply up towards this specific area of outcroP; this is Particular-
ly the case when driving down the canyon, where one would additionally need to look back
over their shoulder. ln addition to the area being well out of site line or terminal view, the
short duration of view (two tenths of a mile) would well preclude any opportunity for
dominant efiea.

It would be expected that even il more easily viewed, any potential visual effect would be
negligible duetothe limited scale of this potentialescarpmentfailure and common similarity
to other naturally occuning failures viewed throughout this and all other similarly formed
canyons.

Due to natural consistency in form, tine, color and texture; prevalent topographic and
vegetative screening; and considering other aesthetic variables, i.e., distance from the
viewer, angle and duration of view, and scale of the potentialfailure. lt is also predicted with
a high level of confidence that any potential escarpment tailures or human-caused change
would not b€ visualty conspicuous or obiectionable from other federal, state, private and
municipal lands, and transportation conidors.

Potential escarpment failures within view of recreation traits are in areas of Modification and
would be well within the contellt of the surrounding landscape character for reasons
described above. ln summary, existing VQO's would continue to be met.
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3. Alternatlve 3 - Offer for Lease wlth Appllcatlon of Speclal Coal Lease Stlpulatlons tor
Protectlon of Non-Coal Resources

Under this altemative, the traa would be ofiered for leasing as delineated. ln addition to the
standard BLM lease terms and conditions. the Forest Service Soecial Coal Lease Stipulations
included in Appendix A would be applied to the lease.

A. Geology, So/s and MineralBesources

lf Genwal Resources, Inc. acquires the lease, underground coal e)ftraction from the tract
would likely involve extending workings of the Crandall Canyon mine to the south using
standard industry mining practices. More specific cletails otthe mining are discussed in the
Reasonably Forseeable Development Scenario contained in Appendix B. With the Special
Coal Lease Stipulations in place, approximately 68 million tons of coal could be mined under
this altemative. This alternative would extend mine life by an additional 19 years.

Subsidence, escalpment failure, and mining-incluced seismicity would likely be similar to
that describecl for Altemative 2 with the following s(ceptiolls:

With the proposed mine plan submitted by Genwal, only the apparent escarpment on the
north slope of the North Fork of Mill Fork canyon is to be undermined by longwall panels.
Cliff failure could occur along the lengrth of the escarpment, however, due to limited data
on coalthickness, the conceptual mine plan shows longwall panels crly under the westem
half of this escarpment. Much of the eastern portion cf the cliff face wi.i not be mined, or will
be undermined by only the bleeder entries (no full extraction mining, coal pillars will be left
for ventilation courses). lt is tikely that some cliff lailure could occur, but the extent would
be limited. lf the entire face should fail, it is estimated that about 20-acres of debris fan would
form. lf only isolated portions of the face failed, then the estimated size of debris fan would
be 5 to 10 acres. These acreages are crude estimations taken from aerial photos and
topography maps. lt is possible that some dislodged rocks could reach the intermittent
drainage or the recreational trail in the North Fork of Mill Fork canyon.

Escarpments found with archaeological resources would be proteaed from subsidence by
stipulation 9.

Mining-induced cracks along the surface expression of the Joes Valley Fauh would be
prevented by a lease stipulation that would prohibit full-€ltraction mining within lhe 22
degree angleof-draw from the fault (Stipulation 19), application of this stipulation might
result in the loss of about 120,000 tons of coal, based on the draft mining scenario.

Oil and gas effects will be the same as for Ahernative 2

B.llydrology

Surface Water

The potential impaas from mining are the same as Alternative 2, except that Forest Service
Stipulations g and 19 would be in efiea.
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Stipulation 9 precludes subsidence of perennial streams without prior approval. Assuming
that approvalwould not be granted, the stipulation is designed to prevent surface fraAuring
that could divert surface flows underground. This would ensure that longwall mining would
not occur under Crandall Creek, and there would not be water losses that could have
adverse effeas on riparian areas, wildlife habitat or downstream uses.

Stipuf ation 1 9 states that mining will not be allowed within a 2. degree angle of draw from
the Joes Valley Fautt in orderto prevent subsidence focusing along the fault and potentially
diverting sudace drainage. As discussed in Chapter lll, it is believed that the fautt supports
springs on the western edge of the tract, that in turn provide flow to the wetlands in the
lndian Creek drainage. Underthis alternative, the likelihood of surface fraauring in that area
is reduced to protect the tributary drainages and springs.

Ground Water

Potential impaas of mining on ground water would be the same as for ahernative 2, except
that stipulation 17 would be in etfect.

Stiputation 17 would require replacement of ail waer needed to maintain ecosysems and
downstream uses if adverse impacts occuned. Ground water intercepted at the mine level
is not thougfrt to be in direct hydraulic communication with springs within the lease tract,
or a major contributor to surface flows in the area ln the event that springs, seeps or flows
in surface drainages are aflected by mining or subsidence, the operator would be required
to replace the water in quality and quantity at the source.

Ahhough impaAs to springs in the Rigfrt Fork of Rilda Canyon are not anticipated, monhor-
ing of discharge from this portion of the basin will be necessery since flows are thought to
contribute to the downstream culinary source. Stipulations 3 and 7 require baseline data
and subsequent data colleaion to Essess changes, if arry. Flow monitoring on the Right
Fork of Rilda Creek at the lease boundary must be planned prior to the Forest Service
consenting to the mine plan. Under these stipulations, monitoring on Little Bear Creek will
also be required.

Before the Forest Service would consent to the mine plan, the operator must make a
.commitment for water replacement should any water resources be disrupted due to mining,
and prepare a water replacement plan subjed to approval by the Forest Service and the
regulatory authority.

C. Wildlife

Tenesrial Species

The potential impaas to terrestrialwildlife from mining the proposed coal lease are the same
as atternative 2, except stipulation 1O (construction of surface breakouts from the inside to
avoid surface disturbance), and 14 (seasonalclosures of surface aaivitiesforwildlife) would
be implemented. This would prevent any surface activities that may affect the mule deer and
elk that utilize the area for summer and winter range.

Forest Service Stipulations 9 and lgwould be implemented. There would be no subsidence
of stream channels nor would there be direct or indirea efiects to riparian vegetation. The
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riparian habitat sometimes usecl by species such as goshawks, great horned owls, and
Sharp-shinned Hawks would be protected and there would be no direct of indirect effect
to the species. Under Forest Service Stipulation 2, the lessee would be required to conduct
an intensive field inventory of the area if T&E species or migratory bird species of high
Federal interest are believed to occur in the area Stipulation 20 would require the survey
for Spotted Bat to determane if they are present, and further provide for their protection if
animals are found.

Aquatic Species

Effects are generally the same as ahemative 2, except that under this alternativei with
stipulations 9 and 19 in efiect, coal mining actions and their efiects within all drainages in
the lease tract would be subterranean and far-removed from aquatic habitats. The thickness
of overburden is sufficient to prevent impaas to the stream channels or springs that feed
the downstream allwial system. Subsidence of stream channels would not occur, nor would
there be direa or indirect efiects to aquatic species of any life history stage or their habitats.
Stipulation 17 would ensure that if water were diverted, it would be replaced to support the
local ecosysem.

D. Vegetation

Effeas under this altemative are the same as Ahemative 2, except that stipulations 3 and
7 provide for baseline moniloring to detect changes in vegaation, and stipulations 9 and
17 provide protection for water resources. Therefore, under this atternative there should be
no unmitigateable impacts to vegetation and range.

E. Transportation

Same as altemative 2, except that the retum to level 'b' service would occur in 19 years.

F. Socioeconomics

Sixty eight million tons of coal could be mined, representing $ 130 million in royalties.
Employment would contanue until 2021.

G. Land Uses

Same as attemative 2, except that stipulation 19 would reguire replacement of water
sources, including those used to support livestock. Stipulation 16 would require replace-
ment d land survey monuments and section corners disturbed by subsidence.

H. Cultural Sesources

Effeas to cultural resources would be the same as that identitied in altemative 2. The
stipulations provide additional protection for cuhural resources discovered during opera-
tions under the lease. lf significant cultural resources are discovered during operations,
stipulation 1 pro\rides for appropriate inventory, waluation and mitigation.
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l. Recreation and Visual Quality

Effects would be as in alternative 2, except with less potential for visually dominant change
resulting from escarpment failure in the southe€st quarter of section 5. This is because
longwall mining under this area would be prohibited by stipulation 9, and another less
surface-disturbing method would be employed.

4. Alternatlve 4 - Offer a Modlfled Tract for Lease wlth Appllcatlon of Speclal Coal Lease
Stlpulatlons for protectlon of Non.Coal Resources

This attemaive excludesthe northeastern portion of the leasetract which encompassesthe
Little Bear Canyon watershed (see figure 2). The portions of the tract in sections 4, 5, 8 and
9, T 16 S, R 7 E would be excluded, except for the NW 1/4, NW 1/4 section 8 which would
be kept in the lease tract. This portion of the lease tract would be excluded to address Forest
Plan management direction which calls for maintaining the integrity of the watershed values
in Little Bear Canyon. The standard BLM lease terms, conditions and stipulations, as well
as Special Coal Lease Stipulations would be applied to the lease. Exclusion of these lands
from the lease tract results in losing estimated 5 million tons of coal.

A. Geology, Soi/s and MineralFesources

Subsidence, escarpment failure, and mining-induced seismicity would be the same as
Alternative 3, except that there would be no subsidence or escarpment failure in the
excluded area The escarpment on the north slope of Linle Bear Canyon and the eastem-
most escarpment on the north slope of Crandall Ganyon (600 fee$ would not be subsided
and would probabty not fail, unless mining-induced seismicity dislodges balanced rock
segments.

Oil and gas impacts will be the same as for alternatives 2 and 3.

B. Hydrology

Surface Water

The same impacts and stipulations would apply as in attemative 3. The exclusion of the
northeast poftion containing Linle Bear Canyon watershed reduces the risk of effecting the
water resources in tha drainage to a negligible level. Forest Plan direction indicates that
having the \ratershed designated MWS requires protection of the watershed values. By not
allowing mining in this area, subsidence will not alter the surface of the watershed, thereby
preserving the value, and would be consislent with management unit direaion. Flow in Little
Bear creek that could contribute water to the spring downstream would not be affected.

Ground Water

Potential impaas to ground water would be the same as for alternative 3, with the following
exceptions; ground-water resources in the vicinity of Little Bear Canyon would be removed
from risk of disruption or degradation. Springs occuning high in the watershed would be
protected from possible subsidence impacts including diversion of flow. Subsidence and
associated subsurface disruption that would potentially alter the fracture/fault system be-
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lieved to transmit flow to Uttle Bear spring woulcl not occur. The suspeoed recharge
mechanism for the spring would be undisturbed. No changes in water quantity or quality
at the spring would be anticipated, and therefore the culinary water source would be
protected.

As in alternative 3, monitoring would be implemented, requirements for water replacement
would be in effect, and the Forest Service woulcl not corisent to the mine plan unless the
operator has committed to a water replacement plan.

C. Wildlife

Tenestrial Species

Same as alternative 3, except that riparian habitat and escarpments supporting species in
the Linle Bear drainage would be protected.

Aquatic Species

Effeas would be the same as for altematives 2 and 3. By eliminating the northeast portion
d the trast, there would be no effeas on the aquatic habitats or populations that are
supported by Lrttle Bear Spring or Creek. There would be no atfect to the spring or the
riparian habitat that it supports.

D. Vegeation

same as for Ahernative 3, except thd water sources support riparian vegetation in Linle Bear
watershed would be protected.

E. Transpottation

With the exclusion of the coal in the northeast portion, mine life is reduced by 2 years, hence
reducing the lengilh of time coal haultraffic would be present. The decrease from level B
to C service, and subsequent return to B service would be 17 years.

F. Socioeconomics

This altemative drops the eastern portion of the tract reducing the recoverable reserves to
63 million tons, a loss of 5 million tons. This is a 7.4 7o reduction in recoverable tons that
will not afiect the annual procluction of the mine, but will reduce the number of years of
produaion. Due to the small number of tons involved and access limitation to coal outcrop,
it is likely that the coal will not be mined in the future as it would not justify an independent
oPeration. The years of mine life would be reduced by about 1.85 years, and the total
revenue to the government could be reduced by $ 10 million, to $ 120 million. Employment
would continue to 2019.

!:-
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G. Land Uses

Same as for ahernative 3.

H. CulturalBesources

Effects to cultural resources would be essentially the same as that for alternatives 2 and 3.
The potentialfor signilicant siles within the Little Bear drainage has been estimated as low.

l. Recreation and Visual Qualig

Effeas would be as in ahemative 3 and with even less potential for visual efiect because
none of the area east of the northeast quarter of section 7 (which also contains the
escarpment of concem in section 5) would be mined by any method.

5. Short Term Use of Human Envlronment vs. Long.Term Productlvlty

Ahernative 1

There would be an unrealized economic gain of at least $ 120 million in royalties and $ 252.5
million in salaries for the 75 million tons of coal not produced. There would not be beneftts
from heat or electric.y generation from the coal. However, the coal would be available for
production in the furure, but at a higher cost and lower marketability.

There would be no mining-related changes to short-term or long-term productivity of other
resources.

Attemative 2

Mining of coal as proposed could ercend the life of the Crandall Carryon mine a maximum
of 21 years, and provide up to 75 million tons of coal. This would be a one-time short-term
benefit since coal is a non-renewable resource.

Long-term productivity of resources could be affected, but not to a large degree. Vegetation,
wildlile habitat, visual quality and water resources may be altered due to subsidence. lf
surface cracking from subsidence occurs, there could be some diversion of stream, spring
or seep flow which could reduce productivity of fisheries, riparian vegetation and macroin-
vertebrate populations.

Altemative 3

Mining of coalas proposed could extend the life of the Crandall Canyon mine a maximum
of 't9 years, and provide up to 68 million tons of coal. This would be a one-tim€ shott-term
benefit since coal is a non-renewable resource. Application of special coal lease stipulations
would further protect the resources in the tract area

Long-term productivity of the resources would remain essentially the same as in ahemative
2.
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Afternative 4

Water resources and watershed values are protected, lessening the risk for impacts on
riparian and macroinvertebrate productivity in the Unle Bear Canyon drainage.

There would be a reduced amount of revenues generated by not mining the coal in the
northeast portion of the tract. Approximately $ 10 million in royalties would be lost, along
with a reduction of total salaries paid of $ 18.7 million. Mining of the coal under this
altemative would extend the life of the Crandall Carryon mine by about 17 years.

6. Cumulatlve lmpacts

CEQ regulations (1508.7) define cumulative impaa as the impaA on the environment which
results from the incremental impaa of the ac-tion when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (Federal or non-Federal)
or person undertakes such actions. Cumulative impaas can result from indMidually minor
but collectively significant actions taking place over a period of time.'

Past, present, and reasonably foreseeable future actions in the Mill Fork Lease Tract area
have been identified in support of this EA. The action, year of occurrence, and an estimate
of residual, cunent, or anticipated effects, if arry, are presented below. Actions are grouped
by resource. The sum of the efiects of these actions in addition to the anticipated direct and
indirect effects d the proposed action will form the basis forthe cumulative effests analysis.
A summary of pa,.t, pre.sent and future actions are presented on Tables lV-A, B, and C,
respectively.

Ahemative 1

Under this altemative, there would be no changes to the curent situation. No coal would
be mined from the proposed lease tract, and no royatty payments would be received by the
federal, state, and localgovemmerns. Coalmining would contlnue in the CrandallCanyon
Mine adjacent to the proposed lease tract.

The area and ecosystem have been continuously altered by erosion, glacial activity, fires,
- insect infestations, and other natural processes prior to the appearance of man. The area
has been used by man, probably on a seasonal basis, for about the last 9,000 years.
European settlement in the 1870's resulted in hunting and trapping of game, timber harvest,
livestock grazing, and eventually coal mining.

Livestock grazing on the Wasatch Plateau was extensive in the late 18OO's, resulting in
eltensive watershed damage and erosion. Management of grazing by the Forest Service
since 1906 has resulted in improved resource conditions. Today the range conditions are
generally fair. The proposed lease tract includes parts of one cow and horse, and one sheep
and goat grazing allotments. The present level of grazing will continue unchanged for the
foreseeable future.

Coal has been mined in the Mill Fork area since the 1940's. Several mines have operated
in the Rilda, Mill Fork and Crandall canyons from betweenthe 1940's andthe present. More
detailed explanation of mining in the immediate area is given on Table lV-A.

Environmental As!€lsmont for the Mill Fork Leaco Tract LBA #11, Page lV - 17



C.a
Genwal Corporation has proposed to expand its facilities within a private portion of land
adiacent to the Mill Fork Lease Traa. The expansion proposal includes placing up to 1,500
feet of Crandall Creek into a culvert to allow construction of additional coal storage area,
office space, parking, and access to the Hiawatha coal seam. The potential effeds of this
culvert and proposed mitigations are being considered at this time by UT DWR biologists
and the Manti-LaSal National Forest Fisheries BiologiS. One conclusion that has been
reached, however, is that the culvert and resultant mitigaions all present a high risk of loss
of viability for the suspected Colorado River Cutthroat poputation which cunently resides
where the culvert will be placed. The Genwal expansion (if implemented as proposed) has
potential to cause the following reasonably foreseeable cumulative effects on Crandall
Creek; 1) 0.25 miles of stream would experience habitat loss and be rendered inaccessible
due to the culvert, and 2) there would be a possible loss of fish population.

The activities planned for the foreseeable future (a timber sale, and possibly oil and gas
drilling) described in SeAion LF and Table lV-C, would occur. The timber sale and oiland
gas drilling could cause increased vehicle traffic, increased sedimentation in streams,
increased dust and noise, and temporary loss or alteration of wildtife habitat. These activities
are consastent with direaion in the Forest Plan.

Alternative 2

The anticipaed impacts to the existing environment were described, by resource category,
in the preceeding portion of Section lV. The cun rlative impaas of this altemative would be
that 75 million tons of coalwould be mined, drilling may be required, continued water output
to Crandall Creek would occur, and $141 million in royatty payments to federal, state, and
local governments would be made.

Other land use practices and naural events have affected aquatic habitats in both the
HuntinEon Carryon and Price River drainages. Livesock grazing has decreased bank
stability to some degree, mechanically attered streambank undercuts (important rearing
habita for cunhroat trout), and degraded water quality in the streams and reservoirs.
streams throughout the Manti Division still show the efiects of the 1 983-&4 flood events. Raw
banks, downcut channels and gullies are in evidence throughout drainages within and
adjacent to the proposal area.

Water intercepted during mining could enter the mine workings and be discharged into
Crandall Creek. Flow rates in the permeable units have proved to be very slow, and
therefore, it is not deemed likely to change the tlow in the Huntington Canyon watersheds
or the Colorado River. The water quantity of the discharged water could increase as more
mine area is opened.

Mining on the Mill Fork Lease Tract is not anticipated to have far-reaching affects on water
resources in the sunounding area As previously discussed, most of the grouncl-water
resources within the lease tract are springs that issue from perched water-bearing zones
in the North Hom and Price River formations. Most of the springs are located where
permeable layers of sandstone are intercepted in canyon walls, and given the seasonal
variability of flow, indicate that they discharge close to their recharge source. Typically
where units harre saturated zones, they are drained closetothe recharge source. These are
localized systems that are not laterally continuous, and are even isolated from one drainage
to another within the lease tract. East Mountain is highly disseaed by the numerous
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drainages which truncate the continuity otthe geologic straa The drainag€ panem forms
narrow ridges that serve to limit the recharge areas within the lease tract.

More continuous water-bearing zones are contained in sratigraphic units that are exposed
only in places at the very bottoms of canyons in the area and typically these units are not
saturated at the outcrop faces. The Star Point sandstone in the Wasatch Plateau has been
known to exhibit variability in the degree of saturation, pressurization and depositional
characteristics. In places, the unit is confined (meaning thd water in the sandsone is under
pressure), and other places it is not. The variability of the unit makes it difficult to evaluate
continuous flow paths between areas. lt is known that flow rates are low.

East Mountain is effeauatly isolated from other mountains in the vicinity by faults and major
drainages. Recent studies have indicated that faults on the Wasatch Plateau tend to behave
as baniers to horizontal ground-waer flow (Mayo and Associates, 1997), this being the
case, the westem edge of East Mountain is isolated by the Joes Valley Fautt. Fautts maybe
transporting water along their trends, as is thought the case for occunence of Little Bear
spring. Again Little Bear is an anomaly for the area, and no other springs of this magnitude
occur in this area of the Wastatch Pldeau. Similarly, major drainages tend to further isolate
Eas Mountain. Hurrtington Canyon is a major feature in the Wasatch Plateau, and separates
the East Mountain lrom Gentry Mountain to the east, Likewise, Cottonwood Creek drainage
to the south separaes East Mountain from Trail Mountain.

Some stratigraphic units belour the elwation of local drainages may be in hydraulic commu-
nication within one another, however all tl.e-se unils are much deeper than the level d
proposed mining, and would not be effected by mining in the area

It is unlikely that the cumulative impaas would cause signiftcant impacts to surface water
resources (including associated riparian areas), terestrial or aquatic wildlife (including
threatened, endangered, or sensitive species), vegetation and range, or recreation, al-
though some minor changes could occur. Because of the uncertainty of the hydrologic
regime cornroiling Little Bear spring, although unlikely, there is a possibility that ground
water resources could be aftected.

Surface disturbance from coal exploraion drilling, and possibly oil and gas drilling, are
expectecl to result in removal of a small amount of vegetation, which coulcl affeA use by
wildlile and lMestock. The loss of vegaation would be minor and last only a few years. There
would still be sufficient vegetation to maintain current populations and use. The River Gas
Coalbed methane proiect is not anticipated to have effects in the tract area

The expected trdfic growth between Fairview and Huntin$on, Utah, along with the expect-
ecl trdfic groutth onto the National Forest by other users of the National Forest when added
to the extended (time period) and increased production (2.5 to 3.5 MM tons/year) will result
in the UDOT having to increase maintenance expenditures on SR 31 and recommending
that the highway template be upgraded to the current standard for the volume and composi-
tlon of traffic expected during the planning period.

There could be changes to the transportation system, if the UDOT reguires upgrading SR
. 31 to accomodate haul trafiic. Efieas on air quality would be limited by the terms of the Utah
Air Quality Approval Order, and woukt be locatized and insignificant.
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Because significant cultural resources are not predicted to exist within areas which will be
susceptible to subsidence or escarpment tailure, there should be no cumulative impaas to
cuttural resources under any of the ahernatives.

Changes in recreational use will be associated with the closure of dispersed sites in
Huntington Carryon, that may cause increased use in the side canyons. The most notice-
able impact will continue to be access to the Crandall Canyon trailhead. Users must pass
through the surface facilities to the parking area at the trailhead. This will be the case for
the life of the mine operation. However, with the proposed expansion of facilities (on private
land), safer movement through the mine portal area will be available for fores visitors.

Regardless of the small potential for obtrusive effect due to escarpment failure, the public's
aesthetic expectations concerning this and other proiect related activity need to be taken
into account. Any fencing, baniers, berms, etc. (even il planned for use outside the Forest
boundary) may be in conflicting juxtaposition to the strong visual elements which define this
landscape. This is particularly true for the Scenic Byway. This important travel corridor is
highly scenic and insensitively ptaced safety improvements can conspicuously advertise
human-caused change. Although safety is of paramount concem, care should b€ taken to
effeaively screen and later remove these obtrusive structures to the best visual advantage.
The visual effect of escarpment failure is anticipated to be negligible when compared to that
associated with these structures if they are to be used.

Alternative 3

The impaas would be the same as; those described under Alternativc 2, except that
mitigations are provided by application of the Forest Service Special Coal Lease stipula-
tions. The stipulations will prevent risk of damaging water resources, vegetation, riparian
areas, escarpments and wildlife habitd.

Ahernative 4

Cumulative impacts would basically be the same ali for altematives 2 and 3 through much
of the lease tract. Exclusion of the northeast portion reduces the potential for impacts to the
ground-watersystem, thevegetation, riparian areasi, visualqualityfrom escarpmentfailures,
and wildlife habitat alteration due to subsidence.
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TABLE IV.A

Summary of Past Actions

PAST ACTIONS
IIIPLEMENTANON
DATES (Begin and

Ending)
RESIDUAL EFFECTS

TII'EFAIs

Tlp fop I|r m $c tor/i'| rlopa oa Cfud.ll
Gmyon (SE l/a NE tll, S.c 5, T 16 S, R 7 E
SLM). t{o ci'ud .fi!ct3. Th. Crlnddt C,rnyon
Fbed (FOB 5O2a€), nil on th. Trurpoltdon
Swtlm, war nd lik.t ilCindry cdrtucod
tor ttlc nin. ud corl aplortrion. fh. Ro.d it
n* r For6t DGlogmit Fl{d fts !r. gFt 3f
inbrlrclion to iust abd,. tha Cmdall Canym
Min . Th. old rfld lhrt condnu.d up Itr. cJryon
trom lha min (nowfu OnrloprnantTnit
300) E mr mal lik ly qigin lt boild .r.
col .[plorrlion/drilling roaal.

rgD. rgt€ Vary rndl nina. t{.irdly rqrgcr.lad. Obhjrbad !m not dit nt

C,.d.I Crrtoe llo. ia C'.nd.I C.iyotr F
r/2 tt\,V r//., S- 3, T tt S, F 7 g Slr0 . rh.
nim E conatrrcttd ln ieo ud b dll an
lctF mina. Tha miac h|. dbjrb.d rDD.unn6.
ly 5.a.crB, nd inctuditrg th. C,rndal C.nyon
Flord. Th. Cnndall Cuyon E ri4n|.d b trc
lrncs and arphdt prrrd b rccofirmodab cod
hrul tratEc.

l 9 S - P n . n t Tha nim opaflt r 2a han't a drt, a,r|y drt d dinaring inbnaitr
&pJrding dr p|EdlElbn arrinr ea m oa f,9dd/h.litat t|I b-fl
,anorad lu Ardo|ra fha Fnyt&.| dvjtt.ra oFrai6rrh.lt 'dtlc
q| tha C'rrrabll Carryil rnd Hunfirybn CJryo,r roadr imF6 o0r.r
rr|drra.nd ur-. Apprdn bly 3,O Er- d NFg SLt, .r|d priuab
bnd! incld.d in p.rnil.rta Sub.it lr ca nirrd Ln b b lalctt. t{o
subi(btrca ot Cr.rxbll Cr!.k a 9.nnitDd. No sitnifiGant .'t|osnr c,
cutad.E to daf .rd m turte @ataaitm oa aubaldanca hrv. b-n
drLctd.

OH lr;.-r Ih. in Mltt Fod( Crnyo|i (NE
'rl.a sE t/.r s!1, r/a, se 16, T tts, R 7 E gut).
Thr originet Mlll fu( Ford, r!il. Foti
On lopm.nt Flo.d (FOF 5@aS), r.. prob.bty
condructd pnor E tg(t bf s !o lra ninc
ud ior dl dpbillm. lh. Fofd Oaabgmant
T.dl thd dbnda aay!?d miha up lha canyo.r,
b?yond th. FoGd Oarloparfit Fod (.t7t,
391); rnd Trdlt @C rncl 3ga on tlc nodr ttoo.
ot th. ctryff, Fr nd lllat digirdt con-
strrcLd p6 to f gail s coal @lo.don roaarr.
Th. road.nd trib m mintrnrd on tha Fortrt
TGmpo.rdbnSn.

r0a3 - rs4 Th. old mim w ,FFdrad In teTC ar tlr., Hundngba Crryon ,a Mim
(r b.r(Dl. ffd oatr meflIl Oiarrf. n 'a r}('!6rd.rrd
.xpandad b,? tha iau aurls tciulaa

Huntingilo.r C.ilrtoi ta Iiil 6nrv t/aSW t/a.
Sc 16, T 18 S, F 7 E, SLM). Th. nirF f.r
@natructrd !t o|€ old Laan.t r Min in
1976 with a toirl aurtE dhrrbara c, r9pGi-
m.tdy 1e5 &r.. (rrrnd dl m put Inholdirigs).
A 25n, pd[dim r|. con !|rrct!.t ttqi tha
Hurtington Canyil Ponr Pbnt in Hundngton
C.nym ffi tt! |osot Hun0r|gion C|'tyo rtoe.
lo Mill Fork C.nyo.t. Suds dirn'm r..
minimiDd by hdicosr irrdbrbo arrd n
darigriGd to minimlzr inFaalr b '|tbal Tha
poFdim rmdlI bday undr a aFbht
p.mrt rnd ma dfidad h tS b p,urtda
ery*, b th. C..n Lll CJryon Mir. Th. Dirr
wo r.cldnr.d In f 905 (rEa.6.rd b apprd
m.b origind conburt l€ d-mlnd b b.
.rcc.rdul ln t-A R.ttilr.nn d th. highhtb
u. dill yiribb. In t$!t, Ora Mflf Fat tld rI
Gduc.d trofl! tr l|'|m b r dnd}L'! t|t0l
tumouE). Tha lcood Lna far ]rcqrfclrtd rnd
h6 ban lucc-lfully rriertrbd. lha pafiilt
ac. ot 1,320 rra (Frt .nd NFS Lnd.) nrt
mly p.rddly min d. No vi.tbb ]9n c, .|Jbtd,
anoa,

1976. 1985 FLclrim€d !m nll Fg|.tlH and aa<lim.m production rhould ba ainilJ
to pcdi.hrrbrm. bv.lr. No u3ibb rgm of rbitcnca and no dai.crablc
miniftg-induc.d chlrrger in rabr now dd qualiv.
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PAST ACTIONS
IMPLEMENTATION
DATES (Begin and

Ending)
RESTDUAL EFFECTS

Fib. C.nFr Ab&do.r.{n .{.ir.d Ccl
fln Co.ipls (Jdrt|g, Conrio( Flonined,
md HGlco Miffi, Sc. 28. 29, T 16 S, F 7 E,
SLM). Thr mrE wG|! oparat d trom apprqF
mdly 1939 lllrugh 19@. Th€ Fuldr C.nyon
Fb.d (Forld Dsdopmrn Fo.d 5C?a6) r.
pDbabv coft&uclld ior thc ni6 .nd coal
.xplonion in l'|a lgtoo d crrlbr. Th. tlib
p@ndy on t'|. Fotld Tnil qdln Fignt Fdt
- 395, ud lrft Foa'k - m numb.t m co,rdlrct
cd tor coal cxplotldon. Th. nana tv.'t tacldn.d
in 1966 sd 1987 undcr fi. Ln rr Abrndoncd
Minc lsd Fbclatndd Pro9rarn. EH ttiough
rctcqualrly rlcontourtd rnd rltrlgafd, |omr
a?6ion occul in tha r*bimad arlaa and
r.dimmuccl dud r.ir6 into Fillda c|-k
(3mdl mdrntt drJa b va9cidio. rcrFning).

t938 - r086 Smdl rdimfit Da€d|/ctirr t?m cLrnrad aru and o|d €cl ob3.
Ganardly nd viriua duc to Eontouring |,r.t uragglllon. Low |tai('ual
imorat

Rab. CriFt Snfdr/D-. Cr..f Ih.
Subldr||c. GcltFotltct FildrCrt.k Jd Sorrdl
Slop. s Fulde C.nym (8.c 2E, 2e, 30, T. lt S.,
R. 7 E, Sll'l). Th. brlrkout p*l rnd !.ca

lF6. Pr6ant Th. b6d@./tpad rtno[d rpP|u.2 er-o, oilroty tiP.ti.n f,gotrdo.t
Jtd adr{iFrri.'r md.rGt rtg.tdon. Ap9.c.2oHo,t|. Lt{tForl(
cr..kchanmt b culrrrbd. Frn adr ar|d llnibd ctvltt at|ha p.d-qId

dtrcr xtk$lb untl tlrt b.oo.n Guontad b th. dirtutb.nc.. Subit-

ap9|ilindtly 2 e'ta. Undcrgtqrrd mining l|.|
3ub.id.d a6Bh[ !,t.r m Ed Mountain .r|d
tn Esth iltp.r'a&arpnicnt c, Fulda Canyo.l
lnd ttrc l-d Fotk ot Fildr Crnyon. Om ]ndl
Ek hll (prob.bv itduc.d by.ub.idac.) m
thc Cst.gd! S.fthona clit dong th. to.rtr
slop. ot Rlldr Crtryon h!. bcln ob.i,.d tn tha
NE comcr of S.c. 3:1. Th. Flild&Crnym Flod,
ton tha inE slion wifr l+f,y. 3! b $a ,!dcr
wu widanad lo trc lana, inpr6Fd, and
graElLd by Emry County in le05 rnd r$o
(Sc Tru|9o|l|lim S.ction).

ar da-tibd aborf,. Ttrb bthaoat rvidarra oa t|Jb.U.Em tha erund
aurtaca rffl m impac! tr.F ba.|r diacoatld by mooitodng.

Th. Fh C.ryodllldir Crlf C- tLad (E-
l.ontaln Unit atandr inb t|. .dJtrs.3Errl
ponion ol th. csl lao taci. Saiard FlL
poduc.d grt but htv! ban dugg.d. M.rldhn
Oil drill.d ix FlL sin€ tir aarly 19&'r which
m F€ducing nr!/rd gr OnV m oa tn F0a
(EatMdiljn No.32-23) tbsi$tnir lE
tnct (SW l/a NE 1/4, Sc 23, T rC S, R 3 E
sw).

1950 - 1070 TtE oLLr Fltr hm b.n rb.tdo.d rnd h.E brn tif,g|.trbd.

Thty c yitiu. ont trqn rd.bd dop. ch.tlgEe

1882 - p|.!fit ApFu.iot bly 6 lcrt. (f &tlnJrl|} tlndm dht$ iot 9a Foduciion,
l{Ggtigiu. tt itual .ft!c!r !t! d(|. b dtrin ep rnd |.dltncot cq|tloa. Th.

nlL ![ yitibb tron Cottonrcod C.nym Foad.

SOIL AIID WATERSITEO

No watlBh.d Inp6rtmnt p.oFcn |m brr
conducbd in tho 1c... t aL ln t! lgEl W.b.-
th.d lmprmmmn N-dr lffib.y, ttrar m
no rrlar In lh. ls flct ldandfild |. 6ntd
w.b||hGd impamnalrt ptoi6.

TITBER

Spon Cck Tlmbar S.b t15 I nnbl FO cut olt rpprqimDty 75 eE oood rPJr ttcomdton i.

csmflttt Gurine ,

RAXOEI.AIID/wll-DUFE

Wet r Trcugh. to? thc Tnil lrount in Allotn nt
al C.du Po.t OtrGon tloL, ud G'rnt'r Hot :
T t e S . R 6 E . 3 6 1 2 2 & 2 3 .

rgt+19€6 Fq distibrXion of livcatck.

G.'
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PAST ACTIONS
IMPLEMENTATION
DATES (Begin and

Ending)
RESIOUAL EFFECTS

Wliar Troughr t Po.rda l€. C,.ndal Fbgr
Aldn.rn d €dmilda 8.rr Hob, Edniqrb
Wllow Spnng, Tut!. Mtlt Fidgo, Tutb Fldgr,
and r pond T lC S, F t E, S.c. f f, 13. 14, 23,
& 2.f.

t332 For diatibutm c,lif,.Ek

TRAXAPOFTANOX

O3pcr$d rlcEation, ruart fE adon, coadiood
Giivifia, mg€ rcitvith., Dd tmbr.clivib-
h.E contibutld io t r. aaaao.td tdc Elumi
in ud lrgund t r. Dnif,t rrta

Foad lurrrca
rord!,

d qEECrb, u-. d.rbp.d

PLcan m ot aaphdf tud&ing on Ford Dad-
opn rn Ro..t t5@a8 (C,.rxt tt C.iyo,t Fo.d)
lo pfwid. rtrictr?rl |upFo|t and nrual rurtE
tor incras coal hr!l.ec.

rsr L.|a roaat aurtaaa d$lsfi]tl and dacrta- h rud man!ilrp
Ebrtlbaud cs|c

F.cLnrlidr ct Ford Dado9[n ri Ro.at
t!@45 (Mill Fo.f( Ror.r) lrm trc b o'| Ln .

re85 lh. tFLil chrnk xy r.blir.d t vtl.ny s.. r.duc.d b cll.,r
d0r n nroutt b rncat lha raorJrca ar6 rlad ilnrg.|||d obiadhri b
tia am rcct ad. Thb p|urLLd a ||rgot brtbt nrln lha raa, and
ataarn, and Lfl L.a rod rurlra aF€ad fs &dE dl^-ri|r|l in $a
tuiir!.

BconatnEo.n o, Focat OrratoFmit Fo.d
,5e46 (Rld.C.nycr Fod) to ttlo.tr Emry
Wrbr U|.[ 3pnng aourca, iot*tril had, rrd
Flild! Cuyod t& po.trl (D!.r Ct-k Mir).

rs'l.es SiirrgF|.n rrliva autt-a ?oad tEo.ltuod to tUo-Lm ae$qle
|urt6 roaal xilh diEha rnd suhf,it to ilo.tr E:nf,y Wrb. u.a[ rp.ing
pditing nott dapaiatabL rcn Slingl+lrnr ^ali[ ||JrlE ro.d
rlcotlcoud b |ing|}l!,t. Iilh 40|tge ttrtt&. |iih diEh.., c-trlyrrb,
rrrd tumu! to tocal milhard ar|d tan po.d. Acca grlal al urllha.al
ior arnaecnqt ur drly !y n6t yal||;ba Fbducad |||ttE drdsoarrt
€rth..f0c9|lr!r|l|ba||Dd tryd rurts.nd b|bt di3F.trd crd'rln e|C
mDr.

RECNEANOI|

Conrtrrctlsr ot Indbn Cn.l( Calnpgromd and
wrtlr dat[bp|nantatnom ner dlhafEt

l F r Tnii c&f,aD. Inclu.lng 5 gtorrp tib. .nd 7 t ,mlv .lba Gfi.t l
no.ral t,.a from Juna 'l b Sa$nb.r 30.

OirparcO rEldon aba alo.rgthaadnr
boundary ot lha U&t h HuninetDn Carryo.r.

grsl&' r Sadlmantadcrtlutnan raab

Tnilr io th. r.ct inclu(bi MIt Fdt Tntl (tt7t),
Mlll Fol| Ridg. Tnjl (rOAO), .nd Ed ltqlntrin
Tnil (tO85)

Tha td|q npactyaly, a riL, 2 nib., .nd 2 niLa ln bn90r har n
u- hhodc.tv lottnbd, nloing, rnd firtngfidng E Addilo.t |}t,
itt y m utad td rsrdlnd prrrpai !y hikail, hdamll bkvdbfr"
rrd $ottdly bt huntrr atd tapp.il



PRESENT ACTIONS CURRENT EFFECTS

TllIERA|.'JS

Saa Cnndrll Canyon Mina rnd FIld! Clnyql
Ecrkout/Da.r Cmk Mirc in P.t Actin

SOIL AIIO WATEFSHED

No sil rnd wabEh.d lmproEmnt prolacls llt
b.ing snductad In tha protcr r'L

nn6En

Sp@n CEk Tlmb.t S.b ts7 AIl9EinafV 7t &r- d .|pan hJd 6 dnuLt rtomrdo.r

RAXOEUXO/WIIOUFE

Cunrnt Grlzing Allo!f,antt gel 3h..p grlD 3 6qrthr/y..r otr nod.r dr(l oa t!€t 9r2 c.ir. 9?.r! t
modfi/yaar m loulham afx, ct tG.

TRAI'SPC'FTANOT

Obp.rt d Grtdo.t, runl mibn, hunting
cEltim, cddr! rctvidaar rrtec acdyifi.a,
rrrd dnbar aaillrltl3 cofidnua E contibutr b
rdsnal ffic r.olunr- in and rrolrrd lhr prriact
t'la

Cdrltnoad rg.d &rt€ dLplsffit rrd o. conramlnadoi d aeotagr$,
cd0nfil arf-rqo Ehicb oarnrea.

TimbGr harEt wkt rr.utt in cmmarcid haul
..rEr|y m St l! RorJt! 29 rnd 3f b*.[ cl
thc C.r.d. Fl@ur Mlll B Wallineto|t
Uteh

rs+rsE Th.8.Ey nnb.r SaL could riult la E MMBF of UmbGt b.ing huLd
ofi Fo.ta }t|ghn}r, mldn! tn incrd tdnc Y€aum.nd connlcfr
wilhuidne u-,

FECREANOX

Cf-k

I-:'r'.-- , _ G:
TABLE IV.B

Summary of Present Actions

I
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REASONABLY FORESEEABLE TIMING OF
ACnONS

ANTICIPATED EFFECTS

TIXERAI,S

Cfudrll Cjanyon MinG in Crsddl C.nyon {s
l/2 NW 1/4, S.c 5, T t6 S, R 7 E. SLM). G.ffid
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V. PERSONNEL AND PUBUC INVOLVEMENT

A. lnterdisciplinary Team and Consultants

The following are the lnterdisciplinary Team (lDT) members and consuttants who participated
in the environmental analysis:

Specia/ty

NEPA/Geology
Hydrogeology
Engineering
Fisheries/NEPA Consult
Socioeconomics/NEPA
Geology
Mining Engineering
OSM Representative
Wildlife Biology
Botarry/Range
Hydrology
Cuftural Resources
Landscape Arch
Soils

Specia/ist

Jeff DeFreest
Liane Mattson
Brent Bamey
JillDufour
Max Nielson (BLM)
Garter Reed
Stephen Falk (BLM)
Floyd McMullen (OSM)
Wayne Ludington (BLM)
Bob Thompson
Dennis Kelly
Stan McDonald
Kevin Draper
Dan Larsen

Role

lD Team Leacler
Deputy Team Leader
Core Team
Core Team
Gore Team
Extended IDT
Extended IDT
Extended IDT
Ercended IDT
Extended IDT
Extended IDT
Extended IDT
Extended IDT
Consultant

ln addition to the lDT, the following agencies were contacted in regard to applicaion of the
Unsuitability Criteria and in compiling resource data:

U.S. Fish and Wildlife Service
utah Division of Wildlife Resources
Utah State Historic Preservation Office
Genwal Resources, lnc

B. Public Contaas

News releases which notified the general public that the Forest Service and Bureau of Land
Management would be evaluaing the coal lease application and requesting public comment
were published in the Sun Advocate and Emery County Progress newspaper.

Letters were sent to o/er a hundred identmed interested individuals and organizations request-
ing comments. Th€ initial mailing lis is included in the project file.

Appendix G contains a copy of the letter and a list of individuals and organizations who
responded. A summation of the responses is in section l.H. d this report.

A contact was also made wilh the local Native American Tribal counsel and a response
reeeived, requesting to be kept on the mailing list, but not identifying any issues at this time.
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APPENDIX A
SPECIAL COAL LEASE STIPUIATTONS

Federal Regulations 43 CFR 3400 pertaining to Coal Management make provisions for the Surface
Management Agenry, 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 proteclion
of the lands, All or part of this lease contain lands the surface of which are managed by the Uniied States
Department of Agricutture, Forest service - Manti-La sal National Forest.

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

Forest Service Stipulation #1.

Before undertaking activities that may disturb the surface of prwiously undisturbed leased lands, the
Lessee may be required to conduct a cuhural 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 thefindings. A plan
will then be submitted making recommendations for the protection of, or measures to be taken to mitigate
impacts for identified cuttural or paleontological resources.

lf cultural resources or paleontological remains (fos.sils) of signilicant scientific inteiest are discovered
during operations under this lease, the LessBe prior to disturbance shall immediately bring them to the
attention of the appropriate authority. Paleontological remains of significant scientific inierest do not
include leaves, ferns or dinosaur tracks commonly incountered during underground mining operations.

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

Forest Service Stipulation #2.

lf there is reason to believe that Threatened or Endangered (I&Q species of plants or animals, or migratory
bird species of high Federalinterest 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 quatified
specialis and a report of findings willbe prepared, A plan willbe prepareO 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.

Forest Service Stipulation #8.

The Lessee shall be required to perform a study to secure adequate baseline data to quantify the existing
surface resources on and adiacent to the lease area. Existing data may be used if suclr data ire adequat6
forthe intended purposes. The study shall be adequate to loiate, quahtify, and demonstrate the intenela-
tionship of the geology, topography, surface hydrology, vegetation and wildlife. Baseline data will be
established so that future programs of observation can be incorporated at regular intervals for comparison.
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Forest Service Stipulation #4.

Powerlines used in conjunaion 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.

Forest Service 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 forthe mine. A site-specific environmentalanalysis willbe prepared
for each new mine site development and for major improvements to existing developments to examine
alternatives and mitigate conflacts.

Forest Service Stipulation #6.

Consideration will be given to site selection to reduce adverse visuaf impaas. Where altemative sites are
available, and each alternative is technically feasible, the alternative involving the least damage to the
scenery and other resources shall be selected. Permanent structures and facilities will be designed, and
screening techniques employed to reduce visual impacts and, where possible, achieve a final lindscape
compatible with the naturalsurroundings. The creation of unusuat, objeaionab:?, or unnatural landforms
and vegetative landscape features will be avoided.

Forest Service 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 monitoiing system shall utilizelechniques which wi1 frovidea 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 erctension of the baseline
data.

Forest Service Stipulation #g.

The Lessee shall provide for the suppression and control of fugitive dust on haul roads and at coal handling
and storage facilities. On Forest Development Roads (FDR), Lessees may perform thear share of road
maintenance by a commensurate share agreement it a signiticant degree oitrattic is generated that is not
related to their activities.

Forest Service Stipulation #g.

Except at specifically approved locations, underground mining operations shall be conducted in such a
manner so €ls 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 shill provide slecific measures for the
protection of escarpments, and determine corrective measures to assure that hazardous conditions are
not created.
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Forest Service Stipul,ation #10.

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

Forest Service Stipulation #11.

lf removal of timber is required for clearing of construction sites, etc., such timber shatt be removed in
accordance with the regulations of the surface management agency.

Forest Service Stipulation #12.

The coal contained within, and authorized tor mining under this lease shall be extracted only by under-
ground mining methods.

Forest Service 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.

Forest Service Stipulation #14.

In order to protect big-game wintering areas, elk calving and deer fawning areas, sagegrouse struning
areas' and other key wildlife habitat and/or activities, specific surface uses outside the mine developmen-t
area may be curtailed during specified periods of the year.

Forest Service Stipulation #15.

Support facilities, strustures, 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.

Forest Service 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 alldamaged, disturbed or displaced comer 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 professionallanct
surveyor registered in the State of Utah, and to the standards and guidelines found in the Manual of
surveying lnstructions, United states Department of the lnterior.
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Foresr Service Stipulation #17.

The Lessees, at their expense, will be responsible to replace any surface water identified for protection,
that may be lost or adversely affected by mining operations, with water from an alternate source in sufficient
quantity and quality to maintain existing riparian habitat, fishery habitat, livestock and wildlife use, or other
land uses.

Forest Service Stipulation #18.

STIPULATION FOR I-ANDS OF THE NATIONAL FOREST SYSTEM
UNDER JURISDICTION OF

THE DEPARTMENT OF AGRICULTURE

The licensee/permiftee/lessee must comply with allthe rules and regulations of the Secretary of Agricutture
set forth at Title 36, Chapter ll, of the Code of Federal Regulations governing the use and management
of the National Forest System (NFS) when not inconsistent with the rights granted by the Secretary of the
Interior in the license/permiVlease. The Secretary of Agriculture's rules and regulations must be complied
with for (1) all use and occupancy of the NFS priorto approvalof a permiVoperation plan by the Secretary
of Interior, (2) uses of atf 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 occupansy of the NFS
not authorized by a permiVoperating plan appr'rved by the Secretary of the lnterior.

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 No.: 801 -632-2812

who is the authorized representative of the Secretary of Agricufture.

Signature of Licensee/Permittee/Lessee
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Forest Service Stipulation #19.

Except at specifically approved locations, mining that would cause subsidence will not be permitted within
a zone along the Joes Valley Fautt determined by projeaing a 22 degree angle-of-draw (from vertical)
eastward from the surface expression of the Joes Valley Fauh, down to the top of the coal seam to be
mined.

Forest Service Stipulation #20.

A survey for spotted bats (usDA-FS sensitive species) will be conducted within the lease tract priorto the
lease sale. lf bats are located, then evaluations will be made for mitigation needs. Mitigations could include
avoidance during specific times and/or the prevention of bat occupancy during periods of subsidence,
such as by netting or screening. Mitigations will be evaluated on a case-by-case basis.
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Appendix B

REASONABLY FORSEEABLE DB/ELOPMENT SCENARIO

The conceptual mine plan presented in this Reasonably Forseeable Development scenario wassubmitted by the mining company and validated by the tit-ttt as being consistent with the standardlease terms, condilions and specialstipulations included in Altematives g and 4.

Longwall mining will be the primary method of coalextraction in the Mill Fork Lease Tract. Two coalseams, the Blind Canyon and the Hiawatha are considered mineable in the tract. The rwo seams areseparated by 80 to 120 teet of sandstone and shale interburden. There will be areas where only theBlind Canyon will be mined, areas where only the Hiawatha will be mined, and areas where extractionwill occur in both seams (mutiple-seam mining). Thin coat prectuoes longwall mining in parts of thesoutheastern and northeastem portions of the traa. Room-and-pillar miiing would inen oe used inthese areas.

single-seam longwatl-mi{ng is proiected in the Blind carryon seam under section 7 anct wilte}ilendunder the Nw 1/4, Nry 14 sestion 
-a 

gr ro s, R 7 9. uong;Jt fanets are ptanned for the Hiawathaseam only under the s 1/e S 1/2 secrion 14 extending slun ino east under the N 1/2 section tB,and the Nw 1/4 seaion 24 O 16 s, R 6 Q. Another sinle panel is projeaed to straddte the northemlease boundary in seaion 1, T 16 s, R 6 g, ano section 6, T'ro s, R z E. The panel has been clesignedto provide a buffer zone off crandall Greek by using aZ,.sdegree angle-of-draw. This provictes thatelftent of the panel and the associated subsidence would notlnteiere with the creek or associatedriparian areas. However, knowing that mine plans can change due to coalthickness and conditionsunderground' it is possible that the panel locdion could snrt to underlie cranctallcreek. In Alterna-tives 3 and 4, the Forest.service service special coal Lease stipulation g, that prevents subsidenceof perennial streams wilt be in effect.

Muhipfe-seam extraction wilr occur under sections 11, 14, 12, andthe N 1/2, N 1/2 seaion 13 (t 16S, R 6 Q' Longwall panels are projected to run west to east, with a north-trending set of mainsseparating two blocks of panels. The panels in the two seams will be superimposeo. ine panels willbe eltracted in sequence from north to south on the west side of the mains, and from south to northon the east side' The Blind canyon seam will be e)ilracted first. There will be an estimatecl 1g panelsof varying lenghs in the Blind banyon seam, and an estimated 17 in the Hiawatha seam.

Room-and-pillar mining will be used to develop gaeroads and entries for longwall mining, and forelitraction of coal in other areas where longwall is not feasible. Extraction by room-and-pillar methodwill be used in the northeast portion of th6 base tract (east of section 71,-and in seaion 19. ln thenortheast portion of the lease tract, the planned mining scenario isto ,"d roor-"no-piilar extraaionin both seams.

Str.bsidence is usually coincident with longwall mining and is transmitted rapidly trom the workingsto the surface. once subsidence has oegu-n it will profress with the direction of mining and continueuntil after the last longrall panel in tne-obcr is comllete. The total subsided area will include thesurface area above the. elilracted longwatl blocks, the room-and-pillar areas where piltars are reco\r-ered, plus an additionalarea determineo oy the angle-of-draw. Final subsidence contous for a largeblock of longwalland and room-and-pillariecwery panels elilractect from a single coal seam wouldresemble a broad inegularly 
".h,aPed 

trough with marimum subsidence occunin! towards the centerof the block' Maximum su'bsidence is uiually less than the mining heiglrt, due to butking of theoverburden strata The ertent and magnitude of subsidence is depenclent on the physical properties
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of the overburden, coal bed depth, elctracted coal bed height and width, seam dip, geologic disconti-
nuities, mining rate, and number of seams mined.

In the current workings of the Crandall Canyon mine where the Hiawatha seam is being extracted,
less than one foot of subsidence has been documented to date. However, only 5 longwall panels
have been extracted, and they have been short and not adjacent to other panels. A prominent
sandstone layer, 30 feet thick, occurs above the coal seam, (between the Blind Canyon and the
Hiawatha seams) and is supporting the overlcurden, so m:uimum subsidence has not yet occuned.
Current informaion on subsidence at the Crandall Canyon mine is not adequate to calculate and
angte of draw for the area. Studies performed at PacifiCorp properties on East Mountain south of the
lease tract found that mining in one seam caused surface subsidence equal to 68% of the elcracted
thickness, within an angle of draw of 30 degrees (Dyni, 1991). Actual mealiurements taken by the
company after mutiple-seam e).traction in following years have shown the angle-of-draw to be
between 20 and 30 degrees. Surface disruption and associated impaas due to subsidence at other
underground coal mines in the region, usually decrease as the overburden thickness increases. The
major effect of muttiple seam longwall mining is to increase the madmum subsidence but the
angle-of-draw is not changed appreciably where longwall blocks in each seam, or coal bed, are
superimposed. Where rnultiple-seam extraction occuned underthe southem portions of East Moun-
tain, the maximum subsidence increased to73% of the total e)ilracted thickness (Dyni, 1991). Final
surface displacement was approximately 13 feet. Where a longwall block in an underlying seam
erctends beyond a longwall block in an overlying seam, the subsidence area willexpand in accord-
ance with the enended mining area. Maximum subsidence should occur toward the center of the
largest amount of longwallblock overlap. Cracks have been observed to form in the extension zone
within the angle-of-draw on other portions of East Mountain.

A broad subsidence trough with a smooth profile minimizes disruption to the surface. lt is produced
by mining a large block of longwall panels at an even rate which resuhs in uniform gradual subsid'
ence. One potential impactto streams crossing the finalsubsidence trough is a change in the original
surface slope. Depending on the original topography, an increase or decrease in the surface slope
could have an atfect on the llow of a stream.

Long,vall mining on the tract, would cause lour subsidence troughs; one over each set of longwall
panels. Maximum subsidence should be approximately 13 feet over multiple seam areas, and
approximately 6 feet over single seam areas.

Subsidence over room-and-pillar sections would be less predictable because of fanders and stumps
left from the coal e)ltraction sequence. Because bleeder systems and banier pillars would be utilized
between panels, subsidence would not be a broad trough. The subsidence in this scenario would
be trough, barrier, trough, barrier, etc. A study at a room-and-pillar mine in Colorado with similar
geologic conditions found that subsidence was approximae\y 40 l" of the extraction height. Tension
cracks were observed to form at the edges of ertraaed portions (Magers, 1993). Where pillars are
not recovered (first mining only), chimney subsidence has been observed where the overburden is
about 250 feet or less.

Forest Service Specialstipulation 9, which precludes subsidence of perennialstreams without prior
approval, would prevent surface fractures that could divert r rater underground. One case of this type
of diversion has been documented on fee lands within the Wasatch Plateau, where the Right Fork
of Miller Creek has been diverted into the Star Point Mine. The overburden between the creek and
the mine ranged from 300 to 5OO feet. Subsidence theory and observations indicate that surface
tension cracks in overburden greater than 400-600 feet probably do not extend down into the caved
zone directty above the underground workings.
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Guidance from the SME Mining Engineering Handbook, 2nd Edition states that suggested vertical
clistance between mining and water bodies should exceed 60 times the mining height (SME, p. 962).
Where the overburden is greater than 600 feet, it is therefore unlikely that there woutd be direct
hydrologic connection between surface flow and underground workings. In another study of under-
mining a perennialstream on the Wasatch Plateau where 600 teet of overburden is present, stream
flows did not appear to have been affeaed (Sidle 1995).

The potential for a surface crack to divert water underground prior to healing.is further limited by the
characteristics of the localformaions which consists of interlredded claystone, siltstone, and sand-
stone. Although material may fraaure at the sudace, the frastures are prone to heal rapidly because
of the expanding nature of the montmorillonite clays. The CHEMPET Research Corp. analyzed drill
core material lrom the Blackhawk Formation through X-ray diffraaion and found it to contain 58%
montmorillonite clay (Hurst, 1989). Bentonite, which is essentiatly composed of montmorillonite, is
able to absorb water and increase in volume severaltimes (Hudbut, 1971). The Blackhawk Formation
does not readily receive an influx of surface water because the claysone and siltstone have a low
permeability and the higher permeability sandstones are lenticular and pinch out in a short distance.

There is an existing natural gas wellwithin the lease tract in section 23, T 16 S, R 6 E. The oiland
gas targets in the area are all below the coal seams, requiring drilling and well completion through
the coal. A block of coalwill be left in place sunounding the wellto preserve the integrity. ll confliAs
arise with this issue,'they will be resolved by the BLM.
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Unieed Staces
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Serrrlce
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Sal
Forest Price. Ucah 84501

iculnrre

Flle Code: 2820'a

Date: November 19, 1995

Interested PartlcipanE :

Ttre Bureau of Land Managenenc (Btl{) and Che ForesE Sewtce will be evaluating an

ipplicacion by Gemral Risources' Inc. to lease federal lands in Eoery County for

coal developnent. Ttre proposed Hlll Fork Lease Tract (lmt-71307) lles to che

south of Genwal's Crandall Canyon Mlne facllltles, 8s shosn on the aCCached

rDaps. If ttrey are ttre successiul bldder, the coEPany plans to access the lease

crl"t froo the Crandall Ganyon faclllt1es.

the applicacion siIl be processed accordlng to Lease-on-Application procedures

described ln 43 CFR 3425. The tract encouPesses about 6'440 acres of federal

coal lands contained wi.thin the Hantt-La Sal Natlonal Forest' Itre BLM

adniniscers ttre subsurface roineral estate. Under ttrc existing Foresc PIan, lc

was deternined thag Ctre lands are available for further consideration for coal

leasing. The ttlo ageneies rill Jotntly conduct an etnriro:rmencal analysis

"".orli"g 
to 43 CIR 54OO and the iaclonal Envlronnental Poltcy Aet of 1969

(NEPA) .

The agencies are inviting Federal, SCate, and local ageneies;-pe::uittees; and

orher individuals or organizacions inEeresced in, or fotentially affected by.che

proposal to become involved in rhe public PsrtlciPatiln process' Through chis

public involvenent (scoplng) process, ttre agencies seek Co provide info:mation

to che public on Ehe propolea- action and Co idenctfy ttre lssues' Your cotrtrentrs

will help focus the analysis tean on ttre pertlnent lssnes and result ln a

conci.se Lvaluation and disclosure of effects ln Etre final doculenE'

lfe are often asked to better define what we are really looking for when we ask

the public for inpuc. Project analyses conducted under rhe guidelines of NEPA

are driven ty proiect obJeitlves lplrpose and need) and lssues' An lssue is a

clear 
"t"a"t.ot 

oi * efiect or orrt"ote Ctre proposal nlght have on people and/or

che envlronnent. To help us ldenCl.fy pertlnent issues, I'C sould be helpful lf

you would respond wlth infot:':BaCion splclflc to resource, location' and what you

Chink Ehe inpacC of coal leasing n or-,id be on that resource at ChaC location' and

l'hy. If speclfle lnfo:roatlon rllaced to an lssue is provided, che risk of us

ni'sincerprlcin!-rtria yott want addressed 1n the analysis nay be reduced'

If you co@ent during scoping, you w111 reualn on our oaillng list and receive

furcher info:uaCion concerning infs proJect. If you wish Eo remain on the

iiifi.,g, llst for chis proJect tnrt do-nol rlsb co co'nert rt thls tlne' please

send us a Posccard o:i contacc us wlCtr your request. Ttrose who do noE respond Co

uS, eitber by subnitting cogEents or b! sendlng a Postcard' vl1l not receive

additional inforuation.

c- t



sr:bmiE your conmen.s colFl!{antl-La
Dr. ,  Pr ice, I tT 84501 bY Deceaber 13,

addicional tnfornacton regardlng chis

Liane Matrtson at (801) 637 -28L7 '

Sal Naclonal Fores$t, , Price Rlver
1996. Should you have quescions- or requlre

proposal, pl lase concacc Jeff DeFreesc or

I appreciste you! lnterest and participaclon'

S incerely,

CHARLES J. JANKIETJICZ
Disc=icc Ranger

Enclosures

c c :
Forest SuPerrrisor
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TABLE 1

MAIUNG UST RESPONDENTS

RESPONSE
NUMBER/DATE

#'t 11125t96

#211126196

#311t25t96

#411129.196

#511t271%

#6146t96

#7 1214196

*812t5t%

#9 1214196

#10 12l4l*t

#11A8t98

#12121121%

#13 12112196

#14 12112196

#15 12113196

#16  1? l? f f i

#17 121121916

COMPANY/ORGANIZATION

Emery County

State of utah
Dept. of Transportation

Trail Mtn Livestock
Permitees

USDI,
Oflice ol Surlace Mining

State of tjtah
Div of Oil,Gas & Mining

Huntington City Council

Huntington City

Clweland Town

Huntington€lev€land
lnigation Company

Emery Watar
Conseruancy Diatrict

utah Wildlile
Federation

Nofih Emery Water
Usors Association

Nielson & Senior

Castle Valley Special
Seruices District

Burlington Rocourcer

Appel & Warlaumont LC.

NAME

Rosann Fillmore

Kleston Laws

Horace Petty
Paul Peacock
L Jack Curtis

Ranvir Singh, PE

Mary Ann Wright

Ross Gordon

Mayor/Council

F[on VanWagoner

Duane Jensen

Jay M. Humphray

Gerald Gordon

Menco Copinga

J.Craig Smith

Dick Neilson

Danel Leamasier

Eileen Danni Dey

Jsfir€y App€l

ADORESS

PO Box 297
Huntington, UT 84513

Rou ie#3Box75C5
Price, UT &{5Ol

Addreas not provided

t9!Xl Broadway, Suite 3320
Denver. Co.80202

355 W. North Temple
S.LC. lrtah 84180

No Retum Address

No Return Addrecs

P.O. Box 325
cleveland, urah 84518

55 N. Main
Huntington, ttsh 84548

P.O.Box 998
Castle Dale, l,n8h 84513

P.O. Box 63635
S.LC. Utah 84165

Box 129
Cleveland, Lrlah 84518

6O E. South Temple
S.LC. ut8h 841 t'l

P,O. Box 555
Huntington, Utah 84528

Castle Valley Special
Seruices Distric{
Gactlc Dale. UT 84513

P.O. Box 51810
Midland. Tcxar 79710

110O Bodon Bldg
9 Exchange Place
S.LC. uteh 84111
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RESPONSE
DATE/NUMBEN

t_

*18 12t131%

#19 12113196

#n 12111196

*21 12118196

C:
COMPANY/ORGANIZATION

Energy West Mining Co.

usor,
Fish & Wildlile Service

G

State of utah
Div ol Wildlile Res.

NAME

David Lauriski

Reed Harris

Arthur Polani

Miles Morettl

ADDRESS

P.O. Box 310
Huntingnon, Utsh 84528

145 East 13O0 South
S.LC. tlsh e41 15

650 North 3rd East
Price, [Jtah &05O1

455 W Railroad ,qve
Price, LJteh 84"5O1
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