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Genwal Coal Company, Inc.
Crandall Canyon Mine

New Lease
ACT/ 015 | A32

Emery County, Utah

March 2O, 199L

This document evaluates the adeguacy of Genwal Coal
Companyf s mine proposal for State Leases I{L-21568 and ML-2L569
submitted as Chapter L4 on Decemher 7 , 1990. This analysis is
ensure that the applicant meets the performance standards of
Utah I s CoaI Mining regulations and the rules established under
cFR 784.14.

to
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R614-301-525 Subsi_denpe C-qn!-f-o_l - DWD

Ex-j-sFi.ngr._,Environment and Applicant t s PropoHal

The applicant presents a subsidence control plan which
begins on page L4-27 in Chapter L4. The subsidence plan
identifies the planned underground mine design on Plate l-4-l-,
The mine is planned for room and pillar type mining. Pillars
will be developed 80 feet by 140 feet long, with entry ways 20
feet wide.

Methods used to evaluate safty factors of the pillar design
are established in Sections LZ.3. L and L2.3.2 r as weII as in
Appendix 1,z-L. Safty factors f or the leases range from L.4'7 to
4.37 . Map 14-8 identifies the overburden isopachs of the
Hiawatha Coal seam, the only seam of economic value on the permit
area. Overburden thicknesses range from a low of 600 feet where
Blind Canyon intersects the eastern edge of Lease UL-21-569 to a
high of 2350 feet in lease ML-21568.

Maximum subsidence limits have heen projected on a map
(Figure 14-9) for the leases, The maximum amount of subsidence
indicates that 3 . 5 f eet could occur in Lease ML-2l-568 . and
approximately l- foot at the outer edges of both lease areas. In
order to delineate the maximum limit of subsidence in the
vicinity of the leases an angle-of-draw of 30 degrees (vertical)
was used.

I
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Figure 14-10 identifies the springs and seeps that lie
within the maximum limit of potential subsidence. AII springs
within the subsidence zone except springs SP-13 and SP-14 appear
to exist above 10OO feet of overburden. The springs eminate from
the llorth Horn Formation and Price River Formation.

There are not any structures, utilities, right-or-ways or
other resources other than spring that are currently being
utilized or will be impacted from mining.

Genwal will extend its current subsidence monitoring Frogram
to encompass the state lease areas. Designs have been submitted
to establish control monuments and monitoring sites for a aerial
photogrametric survey. Base1 j-ne information for the lease areas
was flown and collected in October 1989. Surveys will he
conducted annually. Every fifth year a color infrared survey
will be conducted to monitor vegetation variation (page t2-13 ) .

The applicant commits to notifying the appropriate agencies
if subsidence effects springs by 50 percent or negative impacts
are noticed. If impacts to grazing the applicant commits to
restoring or compensating the appropriate party after the grazing
loss is proven to have resulted from surface subsidence,

Compliance

Except as stated in the following
complied with the requirements of this

comment the applicant has
regulation.

The U.S. Forest Service detet'mined that subsidence
projections have the potential to encroach on Forest Service
Iands which lie outside the lease areas. Due to the sensitive
nature of resource values and managlnent ohjectives for the area
an Environmental Assessment will have to be developed if this
scenerio proceeds, Until such time as the EA can be completed to
identify adverse impacts the applicant can not sponsor a mine
plan that has the potential or promoting surface effects on
Forest Service lands.

Sti$ulation 8614-3 01-5J-5 DWD

The applicant will not be allowed to conduct nining
operations which will influence or project disturbance of landuse
or surface features on U.S. Forest Service lands. The applicant
will be restricted to conduct no subsidence mini-ng operations
within an angle-of-draw established at 30- degrees, horizontal,
f rom the boundaries of State Leases ML-21568 and 21-5 69 until the
Regulatory Authiority either receives a letter from the
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Manti-Lasa1 National Forest granting permission to encroach on
their boundaries or by receiving geotechnical data from Genwal
that will allow mining at a lesser angle-of-draw.

1. The applicant will be reguired to develop a mine
map that ref lects a no ruining area within a 3 0 degree
angle-of-draw, horizontal, other than developing main
entries with no second or retreat nining, along the
boundaries between the State Leases and Forest Service
lands. The applicant will be required to submit the
map within 60 days of permit approval which identifies
the no mining area.

The applicant has not identified measures to protect the
stream channel in Blind Canyon, and Crandall Canyon from
subsidence. The Forest Service have established water rights
along the stream channel which should be protected. The appicant
will be required to maintain surface configuration by retaining
support pillers along the stream channel buffer zone, The buffer
zone wilt be establish at a 30 degree angle-of draw and no
secondary mining will take place in the buffer zone, until the
applicant submits sufficient information to show that subsidence
of those areas will not occur.

2. The applicant must submit a map and plans to
protect those portions of Blind Canyon and Crandall
Canyon stream channels which lie within the state
leases. The applicant will be required to submit the
map within 60 days of permit approval.

R614-3 01-53 5 . 100 OtreJationaI Plans f or ttr,er -DisposaI of Excess
Spoil - PE

Applic4ntrs PropoFall

In section 14 . 3 .2 .2 of this submittal (Waste Disposal Plans )
the reader is refered to sec 3.3.9 of the MRP. Genwal Coal Co
submitted a modified section 3.3.9 of the I'IRP on February 10,
1991. This waste disposal plan descrihes the gobbing of spoil
underground and the disposal of excess spoil at a landfi1L.

Compliance:

Storage of underground development waste underground is in
compliance with the regulations. However, the practice of
removing coal rnining waste from the permit, area is not in
compliance with thi;=- regulation. Section l-4.-3 .2-2 can not be
approved.
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Stinulation R514-301-535. 100 PB:

1. Within 30 days of permit approval, Genwal Coal Co.
must develop a plan for the disposal of excess spoil
within a perrnitted area. For further details see
stipulation below under R614-301-536.

Atrlp-Iipant 1s Proposal I

Present plans described in sections 3.3 .9.2 and 3.3.9.3
(subnitted on February 10, 1991) call for sediment pond sludge
and oil contaminated soils to be taken to a landfill outside the
permit area.

The removal of dry sed,iment pond sludge to Sinbad Landfill
was approved on 7lL6l86 by Lowell Braxton, to ttfacilitate
compliance/ construction schedules at the Genwa1 Mine. rr This
approval was granted for a singular pond cleaning.
Correspondence records show that on 8/5 186 a stipulation was
written in the mid-term permit review. This stipulation reads as
follows:

Within 30 days from the date of the approval of the
mid-term review, the Operator sha1l submit to the
Division a detailed set of plans for the location,
installation, operation and reclamation of a non-coa1
waste disposal facility to be included within the mine
perrnit area and, disturbed area boundaries. . . . No
permanent disposal of non-coal waste material, sediment
pond waste, coal spoils, or coal processing waste shall
he made by the Operator until such time as the above
modifications are approved. The Operator shall store
all such material within the temporary waste storage
facitities as shown on P1ate 3-1 of the lllRP.

On August 2O,1985, Andrew C. King of Genwal CoaI Co, responded
to the mid-term permit review stipulations in a letter to LoweII
Braxton. The letter sinplY states:

Genwal CoaI accepts the stipulations for the surface
construction approval as stated in your letter dated
August 5, 1986.

Compl-iance:

The practice of removing coal mining waste from the permit
area can not be approved. Coal mine waste includes sedirnen't pond
sludge, underground development waste, coal processing waste, and
oil contaminated soil.
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Genwal Coal Co. is referred to the 11*26-90 memo from Lowell

Braxton to all Tit1e V Staff (RE: Sediment Pond Waste Disposal) .
A copy of this memo was sent to Genwal CoaI Co. on Flarch 11,
1991.

Stipulation R614-301-536 PB:

Within 30 days, Genwal CoaI Co. must develop a plan for the
di-sposal of coal mine waste within a permitted area. The
operator shall submit to the Division a detailed set of
plans for the location, installat,ion, operation and
reclamation of a coal mining waste disposal facility. This
subrnittal will follow the review and public notice
requirements for an amendment to the Mining and Reclamation
Plan.

No temporary or permanent disposal of coal nining waste
material shaIl be made by the Operator, until the above
modifications are approved and finalized, with the exception
of the underground storage of underground development waste.

R614-3O1-500_ .,Geoloqv DWD

ApFl-ipqnts Proposal

The regional and loca1 geologic framework has been depicted
in Chapter 6 of the February 1988 mine p1an. A geologic map
{Plate 6-1} identifies the structure and stratigraphy over the
lease area.

A drill log for drill hole DH-7 was suhmitted to identify
the lithologic facies of Section 2. This information will he
held confidential. Exploration logs drilled in adjancent to the
Ieases
will be submitted as soon as they are desyphered frorn the
geophysical logs. The applicant has allowed the DOGI,I to view
and evaluate the exploration cores r

Compliancq

The applicant has submitted sufficient information to define
the geology of the lease areas and adjacent areas.

StipulationF

None
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8614 -3 01-7 00 Gf ound ,Water Hydrologv DWD

Existinq Environment and Appl ican! | s Proposal

No material damage or diminution of value of foreseeable use
of renewable resource lands is expected to occur. The applicant
plans to minimize changes to the prevailing hydrologic balance by
monitoring springs and mine water production for discharge and
quality. The applicant describes the methodologies to be used to
analyze and maintain the ground water conditions at and adjacent
to the minesite in Section 14.5 and Chapters 3 r 7 and 12 of the
Mining and Reclamation PIan (I'IRP) .

The geologic characteristics in the vicinity of the mine
area are described in Chapters 6 and 7 of the February 1988 mine
plan submittal.

Ground water hydrology is also addressed in Chapter 7 of the
February 1988 mine plan submittal. The applicant conducted seep
and spring surveys during June and October of 1985. Spring
locations and monitoring sites are illustrated on Figures 7 -2 and
7-3. Table 7-L provides the baseline data obtained from L985
surveys.

In March of 1987 the applicant developed a ground water
monitoring well (MW-l, see Figure 7-4 for location) . The wel-I
monitors the water level in the Star Point Sandstone at a level
approximately 186 feet below the surface. During the first
quarter of 1989 the operator will construct tr,ro wells (IUIW-2 and
IIW-3, see Figure 7-4) in the mine, which witl be used to monitor
the leve1s and quality of the Star Point Sandstone.

Water level measurements and water quality samples will be
collected from the wells on a quarterly basis following
completion. Water quality samples will be analyzed according to
the list provided in Table 7-4.

CompliAnc.e

The applicant proposes to increase the area of underground
mining but will not change the existing surface facilities and
related surface hydrology. Therefore, dny changes in surface
flow or surface water quality would be a result of intercepting
groundwater flow in the mining process and/or capture by
subsidence. The addition of lease I,IL-21569 (T, l-5 S., R. 6 8,,
Section 36) , underlies the headwaters of Blind Canyon and the
south tributasy to Horse Canyon, both.are intermittent streams
within the lease area. The addition of lease ML-2L568(T. l-6 S,,
R. 6 E. , Section 2J , underlies a portion of the head waters of
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Crandall Canyon, a perennial stream draining west, and includes
the main tributary. The remainder of the area (< 508) drains east
of the divide towards Indian Creek also a perennial stream.

The applicant uses the hydro-geologi.c description of the
Trail Mountain area to describe the proposed nining area, The
applicant also submitted additional information to address mining
the State Leases. This information was submitted to the division
in the fourth quarter hydrologic report. The information
submitted includes a complete seep and spring inventory of the
state lease and adjacent lands. It also includes information on
geologic conditions of the area.

Stipulations R514-301-700--sf

The Applicant has not sufficiently demonstrated hydro-
geologic connection between the Trail Mountain area and the
proposed site. Although the applicant has submitted
additional hydrologic and geologic information it is not
provided in the application package.

The applicant shall submit information showing that the
hydro-geology of the lease area is the same as that
described. The applicant shall subrnit the seep and spring
inventory as part of the Mining and Reclamation Plan.

R614-3 01-724 . 2QQ.,-Furface Water Information

The applicant has included a commitment to include baseline
and operational monitoring of the hydrologic regime and water
quality of Blind Creek. Monitoring conmenced on LL-21--90. The
applicants analysis of geologic conditions indicated that the
Iease area does not have a significant affect on the ground water
hydrology east of Joes Valley Fault and will not need to conduct
monitoring in that area.

Complianqe

The applicant needs additional information to cornply ful1y
with a demonstration of surface-water quantity and quality for
the south tributary of Horse Creek. The applicant has not
provided sufficient information to determine if the main
tributary to Crandall Canyon is perennial or intermittent within
the lease boundary. The applicant did not submit sufficient
information to demonstrate that Joes Valley Fault is not
hydrologically connected with the lease area (see Ground Water
Information) .



Stipulation 724. 2OO-SF

1. The applicant shall include a monitoring regime for
Horse Creek tributary, and information characterizing
seasonal regime of upper Crandall Canyon

R614-301-727 Alternative Water,souqce Information

The applicant has committed to contact the Ut,ah Division of
Wildlife resources to install a guzzler on a case by case due to
diminution of ground water resources. The applicant has also
committed to rnitigation of water resources where flow is reduced
by 50 * due to subsidence.

Compliance

The applicant has not addressed the water availability and
alternative water sources for all existing pre-mining uses that
may be affected by mining.

Stipulatjon- R6 14 - 3 0 1.-7 2 7 :SK

The applicant will amend the permit to include measures to
be taken to protect or replace all potentialty affected pre-
mining water uses.

731. 10O Hvdroloqic Balance Protection

Surface water protection for surface facilities is contained
in the currently approved plan. For additional mine water inflow
the applicant has committed to treatment through a new sump and
punp facility, and routing excess water to the existing sump as a
secondary treatment, then finally routing discharge to the
sedimentation pond. The permittee has committed to Utah
Pollution Discharge Elirnination System monitoring for their
discharge sites.

Comnliance

The permittee is in compliance with this section but, must
not rout the mine water to the sedimentation pond unless the pond
is re-sized to demonstrate detention storage and treatment of the
design storm ( 10yr-6Hr) event including maximum mine-water
dischargte.
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St-ipulation

The applicant must remove the reference to routing mine
water through the sedimentation pond or demonstrate adequate
sedimentation design.

Surface T{ater

The proposed new lease areas are primarily located in the
Crandall Canyon drai-nage basin and to a limited extent in an
unnamed tributary to Huntington Creek. The lease area is
comprised of surface lands that are primarily located in
headwater areas (elevation approximately 9200 ft. ) with no
perennial or intermittent streams existing. Some very
insignificant, mildly developed ephemeral drainages occur on the
lease area. These areas are located in a relatively remote and
inaccessible area. The applicant proposes no additional surface
water monitoring sites for this area.

IIMC 817.53 Transfer of Wells DWD

E x i s t -i ng, Env i r onment and App I i-c-ant I s .-Br-oE.o s..a I

The applicant has addressed this issue in Volume L, Chapter
3 | pages 3-29 and 3-3O (submittal dated 2-L0-S8) in the MRP.

No transfer of wells will occur. The applicant intends to
seal alt wells at cessation of mining operations - Plans
incorporating permanent sealing methods will be submitted to the
Regulatory Authority at that time. The plans will include
approved sealing methods.

Compliance

The information submitted by the applicant is sufficient to
address this section.

Stip-ulation

None
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Normon H. Bongerter. Governor
Dee C. Honsen, Executive Director
Robert L. Morgon, Stote Engineer

STATE OF UTAH
NATURAL RESOURCES
Wofer Rights

I Southeostern Areo . 4S3 S. Corbon Avenue . p.O. 1-0718 .801{37-1303

January 9, 1991

Division of 0il, Gas & Mining
Attn: Daron Haddock, Permit Supervisor
355 West North Templ e
3 Triad Center, Suite 320
Salt Lake Cjty, Utah B4tB0

Re: NEICO State Lease
Genwal Coal Company
Crandall Canyon Mjne

Dear Daron:

Recent'ly a revielv has been made concerning the above referenced submittal. It
would appear that we have n0 comments relative to the new State Leases.
However, Jou should be aware that the water right whjch js used at the mine isof a temporary nature and t^tj]] expire February 28, 1991. At that point in
t'ime, a 1ega1 water right wjll not exist. l^le corresponded wjth Allen Childs
on 0ctober 30, 1990, but we have yet to hear from him concerning th'is matter.

I appreciate-the opportunity to review this information. Should you have any
questions, Flease feel free to contact me.

S i ncerel y,

,lil/,
Hark P. Page
Area tngineer

cc: Genwal Coal Company
Attn: Allen Childs
P.0. Box 1201
Huntington, Utah 84528

MPP/mj k

on equoi opportunity employer
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TE OF UTAH
TURAL RESOURCES

oter Rights

southeostern Areo '453 S, Corbon Avenue . P.o, Box 718 . Price, uT 84501-071g , g01-637-1303

January 2?, I 99 I l99t

o i5/o3L
ffibW-,,er

49.

Normon H. Bongerter, Governor
Dee C. Honsen, Executive Director

Robert L. Morgon, Stote Engineer

o'LTH$'fT,on[,**

Djvision of 0jl, Gas & Hining
Attn: Daron Haddock
355 West North Templ e
3 Triad Center, Suite 320
Salt Lake City, Utah 84180

Re: Genwal Coal Company Water Rights

Dear Daron:

Since our last c0rres.pondence earljer this month concerning Genwal Coal
Companyr.Please be advised that they have filed a ney1 Temp6rary Change
4pptication to cover water use at the Crandall Canyon Hinb until Febiuary of1992. th*y 3Ie also.pursuing a Permanent Change AFplication whjch, ii- '
approved, will. provi{g_permanent status to their whier rights. Thiu per*anent
Change App.l j cati on wi I I requ'ire a few months to process. However, foi^ thepresent, their water rights are in order.

If you have any questions concerning the water rights at the mine, please
contact me.

Si ncerely,

Mark P. Page
Area Engineer

cc: Robert J.

MPP/mj k

Marshal l, Genwal Coal Company
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Vg Woter Rights

At this time, these
However, we should
Shoul d you have any
free to contact me.

S i ncerel y,

hlilliam A. Warmack
Ass'i stant Area Engi neer

l^lAt^l/mj k

ctf /oz't^ #'z-

Normon H. Bongerter. Governor
Dee C. Honsen, Executive Director
Robert L. Morgon. Stote Engineer

stern Areo'453 S. Corbon Avenue . P.O, Box 718 . Price. UT 84501-0718 . 801-637-1903

April 8, 1991

Djvjs'ion of 0jl, Gas & Mining
Attn: Daron Haddock
355 l^lest North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

Re: NEICO State Leases HL-21568 and HL-21569,
Genwal Coal CompdnJ, Crandal i Canyon I'line

Dear Daron:

Genwal's amended plans (Chapter 14) for the Crandall Canyon I'line have been
reviewed- In light of recent djscussions regarding possible mining related
'impacts to the regional ground and surface water supplies, several comments
are I i sted bel ow

l. Accord'ing to pages 4-18 through 14-23, in increase in mine inflows js
expected primarily due to the relationship of the Hiawatha Coal Seam and the
potentiometric surface of the Blackhawk-Star Point Aquifer. Further,
constructjon 0r enlargement of surface sedimentation ponds may be requjred in
order to adequately treat the additional water. The construction 0r
reconstructjon of sedimentation ponds is permitted by this office and should
recejve prior approval before commencing with ground work,

2. Upon determinatjon that a water right has become adversely affected by
mining operat'ions, any mitigation proposals should be coordinated wjth this
offi ce.

3. The installation of monjtor/observatjon wells that may be required jn
the future should also be approved by this office.

issues do not require further processing from our offjce.
be kept apprised of water right developments as they occur.
questions regarding the foregoing comments, please feel

ft+ee-#L d /t/-+moL
TS

lllIF
APR 0 9 1991

DIUISION CF

OIL GAS E IflNING

T*
lrq 'iSiEEtfqu

on equol opportunity employer



United States
Department of
AgriculEure

Forest
Service

Manti-La SaI
National Forest

Darrtr.- tLt-r"h 4 .|ffi
599 West Price River Dr.
Price, Utah 8450L

Lowell Braxton
State of Utah Natural Resources
Division of 0i1, Gas and Mining
355 I-Iest North Ternple
3 Triad Center, Suite 350
Salr Lake Ciry, Urah 841-80 - L203

Reply to: 2820

Date: February 28 , 1991
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Dtlii$i0f.d tiF
OiL, GAS A f,/:lfrilFtG

State Leases ML-2f558 andRE: Applieati on
ML-21569 to

Dear LoweII:

I^Ie have reviewed
involve possible
areas :

by Genwal Coal Cornpany to add NEICO.
the Crandall Canyon Mine Perrnit Area

Genwal Coal Company' s application and have four concerns which
effects to National ForesE System lands adjacent to the lease

1. Watershed conditions on the State lands associated with the leases and some
adj acenE National Forest System lands are poor resulting in a high rate of
eros ion and s ediment loading in Grandall and Huntington Creeks . t{ining
should be conducted in a manner which will not cause unstable conditions,
increased erosion and further degredation of the watershed.

The headwaters of several drainages are located in the Suate leases. The
major drainages include the South Fork of Horse Creek, Crandall Creek and
Blind Canyon Creek. These drainages supply a significant amount of flow Eo
Huntington Creek r+hich is a maj or culinary and agricultural waEer source
and supports an important trout fishery. Mining nusE be conducted in a
manner which will not decrease the quality and flow of these drainages and
impact Huntington Creek.

rights on springs and stream segments
The surface water needs Lo be
impacts fron nining occur.

If adj acent National Forest Systern lands wil-l be affected, an environmental
analys is wil-l be needed Eo document these impacts and determine what
measures will be needed to mitigate Ehem.

Our comrnents on the permit application package (PAP) as follows, are generally
related Eo these concerns:

Section 14.3.3.1.2 Monitoring Procedures

Vegetation mapping presented in the permit application package is very
.broad. Vegetation mapping of communities should be done considering
the major overstory and major understory species.

2.

3. The For-est Service has claimeci water
which lie within the State leases.
protected, monitored and replaced if

4.
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Section l-4.5 . 1 Ground Water Hydrology

The operator has used ground water hydrology information presented by
Lines, 1985, for the 'Trail Hountain area to describe ground water
conditions in the lease area. Trail Mountain is hydrologically

' isolated by Cottonwood Creek and the Joes VaIIey Graben. Ground water
conditions in the two distinct areas are not likely to be the same.

The operator has not adequately determined the inter-relationship
between geol-ogy and hydrology. It has not been deEermined from where
the ground water system is recharged or in what direction ground water
flows. Information on which formations are perched and regional
aquifers is not clear. Information is needed to determine how the
emergence of springs is related to the geology.

The operator has not presented baseline inforrnation needed to
determine premining water quality and flow in Ehe springs which 1ie
abor.re ancl adj acent to the mine area.

The information discussed above needs to be collected and presented in
order to determine if rnining will impact the ground water system. The
conclusions in the mine plan that the ground water system will not be
significantly altered by mining is not adequately supported by data.

Seetion 14.5.1.5 MitigaEion and Control Plan

It is stated that the Division of Wildlife Resources will be consulted
if mining causes diminution of water sources to develop plans for
consEruction of Euzz,Iers . This comrnitmenE is not adequate . The
operator must commit to replace water quality and flow in the springs
and surface drainages in the event that they are significantly
disrupted by mining.

Section L4.5.1. 5 Ground Water Monitoring

The operator has made a commitmenE to monitor two springs within the
leases which i.nvolve waEer rights claims . In order to deEermine if
mining is causing irnpacts to the ground water and surface water
system, iE will be necessary to monitor additional springs already
identified within the potential subsidence area.which emit from
<iifferent formations.

If the geologic and ground water inforrnation shows that the springs
which lie to the west of the nining area along Joes Va1ley could be
affected by mining, it will be neeessary to add represenEative springs
to the monitoring plan.

Section L4 .5 .2 Surface I'laLer Hydrology

This section is not adequate. It must be determined whether or not
Ehe drainages which are proposed for underrnining are perennial or
inEermittent and how much of the flow is associated with springs.
Baseline information on quality and flow is required. The perinit
application package does not present any of this required information.
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If any of the drainages are deterrnined to be perennial, it must be
determined how much of the flow in Huntington Creek is attributed to
these drainages and they should be protected from subsidence to assure
continued flow a.ross' the lease area and adjacent National Forest
System lands

On National Fores t Sys tem lands , mi.ning which could cause subs idence
is not permitted beneath perennial streams.

Section L4.5.2.4 MitigaEion and Control P1ans

The water rights claims have been identified but the flows of the
drainages have not been established by Ehe operator. A monitoring
plan must be implemented to monitor irnpacts to flow and qualicy and a
comrnitment rnust be made that the operator will restore the flow and
quality of water across National Forest System Lands in Ehe event that
impacts from mining are detected.

Section 14.5.2.5 Surface Water l{onitoring Plan

If they are deEermined to be perennial, the South Fork of Horse Creek
and Crandall Creek must also be monitored.

Section 14.5.2.2 Subsidence Control and Mitigation Methods

The operator should commit to mining in such a manner as Eo prevent
indueing escarpment failures, landslides and dewatering of perennial
drainages. A eornmitment to notify the regulatory authority in Ehe
event that landslides and subsidence cracks are induced is needed.
The operator also needs to make a commitment to reclaim any
disturbance that is determined to cause impacts to watershed
conditions or accelerate erosion.

Figure 1"4 - 9 dep iccs that the limic of predicted subs idence exrends
beyond the State leases onto adjacent National Forest System lands,
Subsidence outside of the boundaries of the State leases could impact
Federal coal and surface resources. The mine plan should be revised
to prevent subsidence beyond the lease boundaries. The alternative
would be to obtain the necessary consent from the BLM and Forest
Service which wil"l f irs t require completion of an environmenEal
analysis.

If any of the drainages which drain the State leases are deternined to
be perennial, the Forest Service will not allow mining which will-
cause subsidence under these drainages on National Forest Systern
lands .

The permic application package and technical analysis need to address the
potential for impacEs to adjacent National Forest Systern lands. If ic is
determined that Ehere will be impacts to National ForesE system lands, dn
environmental analysis and appropriaEe documentation will be required. Please



send us copies of any updated materials and the draft
review. If you have any questions , please contact us
Office in Price, Utah.

4

technical analysis for
at the Forest Supervisorts

L,rL
GEORGE A. MORRIS
Forest Supervisor

cc:
D-3
C . Reed
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Norman H, Bangerter

Gonernor

Dee C. Hansen
Executiw Director

Dianne R. Nielson, Ph.D.
DMsion Directot

State of lJtah
DEPARTMENT OF NATTJRAL RESOURCES
DMSION OF OIL, GAS AND MINING

355 West Norlh Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

801 -538-5340

April 22, 1991

Daron R. Haddock, Permit Superuisor n t
Joseph C. Helfrich, Regulatory Program Coordin afiilil\

U
Compliance Fleview for Section 510(c) Findj[gs, Genwal Coal Companv,
CrAndall-Canvon M.ine. ACT/015/Q32- Folder #5. Eme,ry-Counfu, Utah

TO:

FROM:

RE:

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

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

jbe
A:\510(C)

an equal opporlunily employer



I0: JOE HELFRICH, f;V$ REPRESENTATIVE, UT

5 R0f'l : AVS OFF I CE

SUBJECT : O$P4 RECBT{|-4ENDAT I ON$

DATEr April 15, 1991

The f oLl-or,^ring pending Applications have been researched, and the
t$f4 recommendation is I$SU[ i r

RPPLICATION NUI,IBER AFPLICANT

ACTO1sOOg BEAVER CREHK COAL CO

ACTO 15052 GENI4AL COAL CO I NC

IPC ID 20:D0I37OO25;52Oa1-l

1528 f or 152G22 1O:58 f'1DT l5*Apr*gL l"lessage 825*2S65 [73]

Action?: I Done ]

End for ATtention, Home to $hJitch : Capture Off -' Numeric



AFFIDAVIT OF PUBLICATION

STATE OF UTAH}
ss.

County of Emery,)

l, Dan stockburger, on oath, say that I am the publisher of the

The Emery county Progress, a weekly newspaper of general cir-

culation, published at Castle Dale, State and County aforesaid,

and that a certain notice, a true copy of which is hereto attached,

was published in the full issue of such newspaper

tor..,.l9.lll:...$1... -.:.........consecutive issues, and that the fi rst

publication was on the

...... 3.1-t {...day ot... i.?.T.IlII, 1 s.... P.l

and thatthe lastpublication of such notice was in the issue of such

newspaper dated the

or..F..?.!.li3.f.Y, r s.....?.1

Subscribed and sworn to before me this

....... l.?. I h...d ay or..LgF. J'.y *.f.y, 1 s...?.1..

My Commission expires October 22, 1gg4

Residing at Price,'Utah

ffiqgT:HFB
Dlvi$r0N 0F

0lt, cAs & lfilfiilB

PI]BLIC NOTICE

PubIic not-i-cq pur_suant to UMC ?96.11(a)
R614-300-121.100 is hereby given regarding the p.opoiEa
underground mining acti'itiEs of Ge-nwal CoaI C;m;;;-

Genlval Coal Comp_a:ry, P.O. Box 1201, Huntington,'Utah
has submitted to the utih Division of oi[, Gas ant Mihi#;
gqqrplete rnining permit application for utah state iefr*
l{L+_l5jq (T16S-R6E-Sect) and ML-i186s
(T15s-R6$-sec3_6) of E-rn*ry county. Leases MLtlEEe tgbgares) and ML2156q (640-acres) Iie in Crandall and Bjl;d
-c-a1ryqs, -rqs-peclively. 

these areas are containCa ln ti-r"
U.S.G,S. Bilda C_anyon ?.8_ minute map.

Access tothese leases will be from exisiing Genwal portals.
as a result no surface disturbanc-e wi! b-e requiijil- 

----'
cgnig.s of lhqcurrent mine permit and the mining lermit

applicat-i-oq for-utah state Leises MLzlE6B ana Milzi5dtt
are available for public inspection at the Recorder om**.
Emery county courthouse, iastle_pale, utah, ana th. tiirilp_ivisign of Oi'i, Q_aq and Mi"i"g. tjirect any comment to the
Utah Division 6rqit, G_as 4nd MTrins;S;ir-"gbb;b tiua Cen-
let,^ 3{{ West North Temple, Salt Lake' City, Ut"i,
84180-1203,

Published in the Erglr county progress January zz,zg,
February 5 and 12, lggi.

licatio

o
Pub n fee, $

50. oo



FEDEFAL
(April 1eB7)

Permit Number ACT/015/032, April 22, 1991
(Revised)

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING
355 West North Temple

3 Triad Genter, Suite 350
salt Lake city, utah 84180-1203

(801) 538-5340

This permit, ACT/015/032, is issued for the state of Utah by the Utah Division of Oil,
Gas and Mining (DOGM) to:

Genwal Coal Company
P. O. Box 1201

Huntington, Utah 84528
(801) 687-e813

for the Crandall Canyon Mine. Genwal Coal Company is the lessee of federal coal leases
SL-062648 and U-54762, State Coal Leases ML-21568 and ML-21569, and of a fee-owned
parcel affected by surface operations. Genwal Coal Company is also authorized to mine
a federal Right-of-Way which provides access to the state leases. A performance bond
is filed with the DOGM in the amount of $268,000.00, payable to the state of Utah,
Division of Oil, Gas and Mining and the Office of Surface Mining Reclamation and
Enforcement (OSMRE). DOGM must receive a copy of this permit signed and dated by
the permittee.

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

Sec. 2 PERMIT AREA - The permittee is authorized to conduct underground coal
mining activities on the following described lands (as shown on the map
appended as Attachment B) within the permit area at the Crandall Canyon
Mine situated in the state of Utah, Emery County, and located:

Tovynship 15 South. Banqe 7 E.Ast, $.LHM.

Section 31 : SE 1/4 SE 1/4, S 1/2 S 1/2 Lots 10, 11 and 12
Section 32: S 1/2 SW 1/4, SW 1/4 SE 1/4

Towns_hip .16 South. Range 7 East. SLBM

Section 5: SW 1/4 NW 114, Lots 2,3, 4 and B

Section 6: SE 1/4 NE 1/4, Lot 1 (NE 1/4 NE 1/4)
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Tqwnship 16 South. Range _6jast. SLBM

Section 2: All

Township 15 S-q_uth. Ranoe 6 East, SLBM

Section 36: All

This legal description is for the permit area (as shown on Attachment B) of the
Crandall Canyon Mine. The permittee is authorized to conduct underground coal
mining activities connected with mining on the foregoing described property
subject to the conditions of the leases, the approved Hight-of-Way, the approved
mining plan, including all conditions and all other applicable conditions, laws and
regulations.

Sec. 3 PEFMIT TEHM - This revised permit is effective on April 22,1991 and expires
on May 13, 1993.

Sec. 4 ASSIGNMENT OF PERMIT RIGHTS - The permit rights may not be
transferred, assigned or sold without the approval of the Director, DOGM.
Transfer, assignment or sale of permit rights must be done in accordance
with applicable regutations, including but not limited to 30 CFR 74A.13(e) and
R614-303.

Sec. 5 RIGHT OF ENTRY - The permittee shall allow the authorized representative
of the DOGM, including but not limited to inspectors, and representatives of
OSMHE, without advance notice or a search warrant, upon presentation of
appropriate credentials, and without delay to:

A. Have the rights of entry provided for in 30 CFR 840.12,
R614-400-1 10, 30 CFR 842.13 and H614-400-220; and,

B. Be accompanied by private persons for the purpose of conducting
an inspection in accordance with H614-400-100 , R614-400-200 and
30 CFR 842, when the inspection is in response to an alleged
violation reported by the private person.

Sec. 6 SCOPE OF OPERATIONS - The permittee shall conduct underground coal
mining activities only on those lands specifically designated as within the
permit area on the maps submitted in the mining and reclamation plan and
permit application and approved for the term of the permit dnd which are
subject to the performance bond.
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Sec. 7 ENVIRONMENTAL IMPACTS - The permittee shall minimize any adverse
impact to the environment or public health and safety through but not limited
to:

Sec. B

Sec. I

Sec. 10

Sec. 11

A. Accelerated monitoring to determine the nature and extent of
noncompliance and the results of the noncompliance;

B. lmmediate implementation of measures necessary to comply; and

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

DISPOSAL OF POLLUTANTS - The permittee shall dispose of solids, sludge,
filter backwash or pollutants in the course of treatment or control of waters
or emissions to the air in the manner required by the approved Utah State
Program and the Federal Lands Program which prevents violation of any
applicable state or federal law.

CONDUCT OF OPERATIONS - The permittee shall conduct its operations:

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

Utilizing methods specified as conditions of the permit by DOGM in
approving alternative methods of compliance with the performance
standards of the Act, the approved Utah State Program and the
Federal Lands Program.

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

COMPLIANCE WITH OTHEH LAWS - The permittee shall comply with the
provisions of the Water Pollution Control Act (33 USC 1 151 et seq,) and the
Clean Air Act (42 USC 74A1 et seq), UCA 26-1 1-1 et s€q, and UCA 26-13-1
et seq.

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

A.

B.

Sec. 12
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Sec. 13

Sec. 14

Sec. 15

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

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

SPECIAL CONDITIONS - ln addition to the general obligations and/or
requirements set out in the leases, the federal mining plan approval, and this
permit, the permittee shall comply with the special conditions appended
hereto as Attachment A,

The above conditions (Secs. 1-15) are also imposed upon the permittee's agents and
employees. The failure or refusal of any of these persons to comply with these conditions
shall be deemed a failure of the permittee to comply with the terms of this permit and the
lease. The permittee shall require his agents, contractors and subcontractors involved
in activities concerning this permit to include these conditions in the contracts between
and among them. These conditions may be revised or amended, in writing, by the
mutual consent of DOGM and the permittee at any time to adjust to changed conditions
or to correct an oversight. DOGM may amend these conditions at any time without the
consent of the permittee in order to make them consistent with any new federal or state
statutes and any new regulations.

THE STATE OF UTAH

I certify that I have read, understand and accept the requirements of this permit and
any special conditions attached.

Authorized Representative of the Permittee

Date:



ATTACEUEIIT ||Afl

stipulations
Genwal Coal Company

Federal Coal Leases ML-21568 and ML-21569
April 22, 1991

Stinulation R614-301-525 DWD

The applicant will not be allowed to conduct mining
operations which will influence or project disturbance of landuse
or surface features on U.S. Forest Service lands. The applicant
will be restricted to conduct no FuFsidence uining operations
within an angle-of-draw established at 30 degrees, from the
boundaries of State Leases ML-21568 and 21569, until the
Regulatory Authiority either receives a letter from the Manti-
Lasal National Forest granting permission to encroach on their
houndaries or by receiving geotechnical data from Genwal that
will allow mi-ning at a lesser angle-of-draw.

l-. The applicant will be required to develop a mine
map that reflects a no mining area within a 30 degree
angle-of-draw, horizontal, other than developing main
entries with no second or retreat mining, along the
boundaries between the State Leases and Forest Service
lands. The applicant wiII be required to submit the
map within 50 days of permit approval which identifies
the no mining area.

The applicant has not ident,ified measures to protect the
stream channel in Blind Canyon, and Crandall Canyon from
subsidence. The Forest Service have established water rights
along the stream channel which should be protected. The appicant
will be required to maintain surface configuration by retaining
support pillers along the stream channel buffer zone. The buffer
zone will be establish at a 30 degree angle-of draw and" no
secondary nining will take place in the buffer zone, until the
applicant submits sufficient information to show that subsidence
of those areas will not occur.

2. The applicant must submit a map and plans to
protect those portions of Blind Canyon and Crandall
Canyon stream channels which lie within the state
leases. The applicant will be reguired to submit the
map within 60 days of permit approval.

Stipulation R614-301-528. 332 PB

1.' ,Iithin 60 days of permit approval, Genwal Coal Co.
,must amend the Mining and Reclamation'FLan to provid,e
for the disposal of hazardous waste in an approved
facility.
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Stipulatio-n R514-301-535. 100 PB

1. Within 60 days of perrnit approval, Genwal CoaI Co.
must develop a plan for the disposal of excess spoil
within a perrnitted area. For further details see
stipulation below under R614-3O1-536.

Stipulation R61.4-:3 0 1-53 6-PB

f.. Within 60 days of permit approval, Genwal Coal Co.
must develop a plan for the disposal of coal mine rr.raste
within a permitted area. The operator shall submit to
the Division a detailed set of plans for the location,
installation, operation and reclamation of a coal
mining waste disposal facility. This subrnittal will
follow the review and public notice requirements for an
amendment to the Mining and Reclamation PIan.

No temporary or permanent disposal of coal mining waste
material shatl be made by the operator, until the above
modifications are approved and finalized, with the exception
of the underground storage of underground development waste.

$tipulalions R614 -3.01--7 00-SF

The Applicant has not sufficiently demonstrated hydro-
geologic connection between the Trail Mountain area and the
proposed site. Although the applicant has subrnitted
additional hydrologic and geologic information it is not
provided in the application package.

2. The applicant shall submit information showing
that the hydro*geology of the lease area is the same as
that described. The applicant shall submit the seep
and spring inventory as part of the Mining and
Reclamation Plan other than a separate document.

Stinul-Ation R61-4--3 01-7 24 . 2 00-SF

1. The applicant shall include a monitoring regime
for Horse Creek tributary, and information
characterizing seasonal regime and low classification
of upper Crandall Canyon.

St ipulat iq,n R6 14 - 3 01:7? 7 -SF

The applicant will amend the permit to include measures to
be taken to protect or replace all potentiatly affected pre-
mining water uses.
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CUUULATIVE HYDROLOGIC TMPACT ASSESSI,IENT

NEICO State Leases I,IL-Z1558 and ML-21559
(Genwal CoaI Company)
Crandall Canyon l,line

ACT/ 015 | O32
Emery County, Utah

April L2, 1991

I. Introduction

This assessment defines the cumulative hydrologic impacts
expected to be incurred by Genwal Coal Coal Company in the process
of rniningr State Leases ML-z1569 and ML-21558 . This document
updates the Cumulative Hydrologic Impact Analysis prepared for the
approved mine plan on JuIy 3L, 1989. EarthFax Engineering Inc.
provided the scientific consultation for NEICo on this permit.
Some of their maps are used to identify sources of information.
Figure numbers have been changed to conform to this document.

The cumulative impacts from rnining and their ef f ects on
adjacent areas are described in a mine plan proposal submitted
December 7 | l-99 0 and this assessment. The mine plan outlines
rnining strategies with consideration to the rules and regulations
established to maximize protection to natural resources on and
adjacent to the proposed pernit area. The material in this report
evaluates those strategies, f or anticipated coal rnining, and
assesses the operational procedures proposed in the application to
ensure they are designed to prevent damage to the hydrologic
balance outside the proposed mine pernit during coal mining and
reclamation operations. This report complies with federal
legislation passed under the Surface Mining Control and Reclamation
Act (SMCRA) and subsequent Utah and federal regulatory programs
under R614-30L-729 and 30 CFR 784.14 (f) .

Genwal Coal Company t s Crandall Canyon Mine is located along
the eastern margin of the Wasatch Plateau CoaI Field approximately
15 miles west of Huntington, Utah (Figure 1) . Access to the state
Ieases wilt be accomplished underground through the existing mine
via the federal leases and BLM right-of-way, see Plafe f-. The lease
areas consist of Section 36,
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The eastern margin of the Wasatch Plateau forms a rugged

escarpment that overlooks Castle Valley and the San Rafael Swell to
the east. Elevations along the eastern escarpment of the lrlasatch
Plateau range from apFroximately 6, 500 to over 9, 000 feet.
Outcropping rocks of the Wasatch Plateau Coal Field range from
Upper Cretaceous to Quaternary in age. The rock record reflects an
overall regressive sequence from marine (Mancos Shale) through
littoral and lagoonal (Blackhawk Formation) to fluvial (Castlegate
Sandstone, Price River Formation and North Horn Formation) and
lacustrine (Flagstaff Formation) depositional environments.
Oscillating depositional environments within the overall regressive
trend are represented by lithologies within the Blackhawk
Formation. The major coal-bearing unit within the Wasatch Plateau
Coal Field is the Blackhawk Formation.

Precipitation varies from 40 inches at higher elevations to
Iess than 10 inches at lower elevations. The Wasatch Plateau may
be classified as semiarid to subhumid.

Vegretation varies from the Sagebrush/Grass conmunity type at
lower elevations to the Douglas Fir/Aspen community at higher
elevations. Other vegetative conmunities include Mountain Brush,
Pinyon-Juniper, Pinyon-Juniperlsagebrush and Riparian, These
conmunities are primarily used for wildlife habitat and livestock
graz ing.

Crandall Creek which florps past the Crand.all Canyon Mine is a
perennial tributary to Huntington Creek which is a tributary to the
San Rafae1 River. The upper drainage of Huntington Creek
encompasses about 20O square miles of mountainous country in the
Wasatch Plateau. About 90 percent of the area is higher than 8r000
feet. The averafle channel gradient along Huntington Creek is about
100 feet per niIe. The lower reaches of the tributaries to
Huntington Creek typically have surface relief between the stream
channels and tops of adjacent canyon walls of 2,000 feet or more.

If. Cumulative Impact Area (CfA)

Plate 1 delineates the current federal leases (St-O62648 and
U547621 r the BLM right*of-way and the state lease tracts for the
Crandall Canyon Mine operations as well as the CIA, The CIA
incorporates Indian Creek on the west side of the permit area to
Hunting Creek on the east, and the ridge seperating Rilda Canyon
and Crandall Canyon on the south to Horse Canyon on the north.
Horse, Blind and Crandall Canyons all drain into Huntington Creek.
The CIA incorporates mining affects to Huntington Creek down to Tie
Fork Canyon. Several small drainages flow west toward Indian
Creek, the hydrologic connection between them and Ind.ian Creek is
thought to be surface only. The CIA encompasses approximately
I,320 acres.
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Stratigraphic units outcroppinq within the study area include,

from oldest to youngest, the Masuk Shale Member of the Mancos
ShaIe, Starpoint Sandstone, Blackhawk Formation, Castlegate
Sandstone, Price River Formation, North Horn Formation and,
Quaternary deposits. Lithologic descriptions and unit thicknesses
are shown in Figure 2 and 2a.

The Hiawatha CoaI Seam is the only coal seam to be mined in
the new lease area. It occurs at the base of the Blackhawk
Formation. Maxj-mum overburden is approximately 2100 feet in the
niddle of Section 36, and the minimum overburden lies in the stream
shannels of Blind Canyon and Crandall Canyon where the thickness is
600 feet and 9OO feet (Figure 3) . The entire permit area is
underlain by the Starpoint Sandstone.

B. Topography and Precipitation

Topography in the area is generally very steep and rugged with
elevations ranging from approximately 7r2o! feet to over 10r000
feet above sea level. Slopes vary from vertical cliffs to less
than 2 percent.

Precipitation in the Wasatch Plateau ranges from 10 inches to
40 inches annually. Average annual precipitation in the cfA is
approximately 20 inches (Simons 1984).

c. Vegetation

There are five vegetative conmunities in the cIA including
Sagebrush, Mountain Shrub/Grassland, Mixed Mountain Shrub,
Conifer/Aspen and Spruce/Fir. Aspen are found on the north facing
south slopes and higher up on the north slopes, orl ridge tops.
Spruce/Fir is also found on the north slopes and appears to be tied
to both a moister site as well as areas with less sunlight. Mixed
Mountain Shrub and Mountain Shrub/Grassland appear to he
transitional and are predominant on the open exposed ridges at
approximately mid-slope. The Sagebrush conmunity follows primarily
along the ridges and is more than likely climax in nature to the
shrub grass associations.

V. Hydrologic Resources

A. Groundwater

The groundwater regime within
geologic and climatic --'parameters
recharg€, movement and dischargle.

the CIA is dependent upon
that establish systeme 'of
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H. H. Daelling-Central {Jtah Cul Fields: Wastch Plateau

EIGLANATION (continue d)

ttt*NARY
Alluvium

Stratified clay, silt, wnd, gravel and some unsorted

tlood depsits.

[andslide Deposits
Mixed rubble and blocks of rmterial slumped from
for twt io ns o t higher elew tions

Gravel Deposits
furtly conslidated Ftrly sorled and sratified
depsits of rock fragments of lacat origin, pediments
u terrtce, up to 75 feet thick.

Volcanic Flows
Bullion &nyon Serfes, wlcanic flo*'s.

Green River Formation
Chiefly greenish |acustrine slnle and siltsione.

Colton Formation
Yarimhred slale r+'rtlr vndstone and. limestone
lenseq, thickest to the north. 300-1,500 Ieet.

North Horn Formation
Variegated sln[es u'ith ilbqdirwte sndstone,
rcnglomuate and freshwatr (imestone, thickens to
rwrth, slope former, 500-2,500 teet.

Castlegate Sandstone
White to ffsy, &orse-pained often rcnglomsadc
sand$one, cliff former, weathss rc slndes of
browru 150-500 feet.

-Unconformity-

Blackhawk Formation
Yellow to gray] fine- to medium-grained sndstone,
interbedded with rubardirute gray and mrborwceous
slwle, seveml thick coal sesms. 600-l "500 feu.

Star Point Sandstone
Yellowpay nassive diff.formins sndstone, often
in several tongr.tes segrated by Mawk Slnle,
thickens westwsd. 90-1,000 feet-

Masuk Shale
Yellov, to blue-gray wndy slwle, dope former, thitk
in north and central plateau aru thins southward.
30&1,i00 feet-

Emery Sandstone
Yellow-gray friable sandstone tongue or tongues,
cliff former, twy @ntain coal {?J in south prt of
plateou if twppin1 is rcnect, thickens rc west and
south. Coal nuy be yesent in subsurface to we$.
50-800 feer.

Blue Gate Shale
Pale blue-gruy, nodular and ilregularly bedded
marine mudslone a nd siltstone with several
ffem#ous bedt' wealhers into low rolling hills and
fudknds, thiclcens northerly. I j00.2,800 feet.

Ferron Sandstone
Alterruting yellowaroy snd$one, vndy shale and
gray slmte with imprtanr coal heds of.Emery coal
tield, resistant cliff former, thlckens rc the south.
50-950 feet.

Tununk Shale
Elue-gray to black wndy marine stope [orming
mudslone. 400-650 feet.

TERTIARY

IF,,' .ffiI| T-,TTHilfrT 
t 

1,"r, e a m r i m e st o n e, ev e n t y b e d d e d
l::+*'.-tl f{-;l.'l*\t'i:; I wth minor amounrs of wndstone, slwle and wlcanic

-"lt:itSiril:f.';ii:i-j ash, Iedge former' 200't'500 feer'

TERTIARY
CRETACEOUS

filll_l

+-T
I rilir'lli. ,'.,,'' I

Price River Formation
Gray to white grilty sndstone interbedded with
flbordinate slnle add mnglomaate,ledge and slope

former. ioot,000 ft"t.

Fiorrra Da
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Snowmelt at higher elevations provides most of the groundwater
recharg?, particularly trrhere permeable Iithologies or f aults/
fractures are exposed at the surface. Vertical migration of ground
water occurs through permeable rock units and/or along zones of
faulting and fracturing. Lateral migration initiates when
groundwater encounters impermeable rocks and continues until either
the land surface is intersected (and spring discharge occurs) or
other permeable lithologies or zones are encountered that allow
further vertical f1ow.

A seep and spring survey was conducted by Earthfax Engineering
in June and October of 1985, 1987 and 1989 (Figure 4l provided
locations of springs and seeps in the area, g€ologic conditions
including lithologic and structural controls and the geologic
formation from which the seepage issued. Flow rates, use and field
characteristics were analyzed. Water samples were collected where
sufficient flows were present.

Regional groundwater conditions were determined from a review
of available literature and by studies conducted by the operator.
Three drill monitoring welIs were developed to monitor the
potentiometric water leve1s in the Star Point aquifer. Data is
collected on these sites, however on of the wells was destroyed
when a mining section was abandon. Tvro more underground monitoring
wells will be developed prior to June 1991.

Six formations outcrop in and adjacent to the mine area.
According to Doelling (19?2), the Masuk Shale l{ember of the Mancos
Shale is a light gray to blue-gray marine sandy shale in the mine
vicinity. This unit is exposed at the mouth of Crandall Canyon and
in adjacent areas along Huntington Creek. The Masuk Shale Member
yields nrater IocaIIy to seeps and springs but does not serve as a
regionally important aquifer (Danielson et aI., 1981) .

The Star Point Sandstone is predominantly a light, gray massive
sandstone with minor interhedded layers of shale and siltstone near
its base (Doelling, L972) . In the vicinity of the mine, the Star
Point Sandstone is approxirnately 3 00 f eet thick. The Star Point
serves as an irnportant regional aquifer (Danielson et aI. , l-981) ,yielding water to several minor and some major springs where
fractured and joj-nted.

The Blackhawk Formation is the principal coal-bearing unit in
the region (Doelling, 1972) . This formation consists of
interbedded layers of sandstone, siltstone, shale, and coal, all of
marine origin. The Blackhawk is approximately 700 feet thick in
the mine area, with the principal coal seam (the Hiawatha seam)
occurring near the bottom of the f ormation. The format j,on yields
water to springs and coal mines when fractured.. Wherd" it is
Iocally interbedded with the Star Point Sandstone, the lower
portion of the Blackhawk Formation is eonsidered an aquifer
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(Danielson et al., 1981),

The Castlegate Sandstone overlies the Blackhawk Formation and
consists of tan to brown cliff-forming sandstones of fluvial
origin. The sandstones are massive and rnedj-um- to coarse-grained.
In the area of the mine, the Castlegate yields water locally to
seeps and springs but does not serve as an i.rnportant regional
aquifer because it is commonly drained within short distances from
its recharge area due to deeply incised canyons (Danielson et aI. ,
1981) .

The Price River Formation consists predominantly of friable
lirney sandstone interbedded with pebbly conglomerates and shales.
It forms steep receding slopes and reaches a maximum thickness of
about 5OO feet in the mine area (Doelling, 19721 . This formation
yields water locaIIy to seeps and springs (Danielson et 41., L981).
However, like the Castlegate Sandstone, deeply incised canyons in
the area prevent the Price River Formation from being an irnportant
regional aquifer.

The uppermost formation that outcrops within the area adjacent
to the mine plan area is the North Horn Formation. This formation
consists of interbedded limestones, sandstones, and shales
(Doe1ling, 1972) . Due to high topographic presence, the North Horn
Formation in the cfA serves primarily as a recharge unit to
underlying formations rather than as an important source of water
itself.

Investigations by Danielson et al. (1981-) indicated that most,
if not aII, llroundwater in the region is derived from snorrrmelt.
Recharge tends to be limited in areas underlain by the Price River
Formation and older rocks (relative to recharge in areas underlain
by younger rocks) due to slope steepness and relative
imperviousness (both of which promote runoff rather than
infiltration of snownelt) .

Detailed potentiometric surface data are not available for the
CIA, however, the operator installed a groundwater monitoring well
in March 1987. The well was drilled using air rotary methods to a
total depth of 375 feet and encountered the Star Point Sandstone
through the entire depth.

The driller indicated that the formation was relatively
homogeneous except in the zone from 29O to 335 feet, where the
sandstone became courser. It is from this zone that the well is
producing water, with water first being encountered at a depth of
about 315 feet. The static water leve1 approximately one week
after completion of the well was at a depth of Lg6. L feet below
ground surface.
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SIug tests were performed on the completed well to determine
hydraulic characteristics of the aquifer. The slug test data were
analyzed usingr a method developed by Bouwer and Rice (19?6).
Transmissivities were calculated to be approximately 4.5 square
feet per day assuming that the 45 foot producing zone accounts for
the entire thickness of the aquifer at the site of MW-l.

Groundwater inflow to the existing underground workings
amounts to approximately 100 gallons per minute. The inflow is
currently being used in the mining process. Mine j-nflow rates in
the State Leases are estimated using Figrures 5 and 6. The f igure
uses hydraulic conductivities of 0. 01 and 0.02 foot per day for the
Blackhawk and Star Point Formations. To predict groundwater inflow
into the leases, a comparrison was conducted between the predicted
flow and the measured flow in the existing leases. The values
agreed closely, and a predictive inflow of 0.33 cfs (148 gpm) is
expected. A modification of the UPDES permit has been obtained for'inflow that exceeds the reguirements for underground. use and
dischargres from the mine occur.

At least two in*rnine wells will be developed to collect
groundwater information on the Blackhawk/Star Point aquifer.

The predominant chemical constituents in most springs in the
region are calcium and bicarbonate (Danielson et aI. , 1981) .
Dissolved solids concentrations generally range from about 50 to
750 milligrams per liter. Regionally, the concentrations of rnajor
dissolved constituents in water from individual geologic units is
highly variable, due to the complex lithologic nature of the area
(Danielson et aI., 1981).

Over 50 percent of the seeps and springs discovered during the
June, 1985 inventory issued from the Blackhawk Formation, However,
f low rates at these points were normally rninimal ( less than one
gallon per minute), with seepage issuing predominantly at the
interface between sandstone lenses above and less permeable shale
layers below. Most of these seeps and springs had dried up prior
to the October survey. Useage at these points of seepage is
minimal, due to the low flow rate and inaccessibility of the seeps.

The low seepage rates measured in most of the seeps and
springs issuing from Blackhawk Formation are due to the low
hydraulic conductivity of the formation in its unfractured state.
Laboratory permeabifity data provided by Lines {1985) from a core
sample coltected in Section 27, T. L7 S., R. 6 E. (approximately 10
miles south of the mine permit area) indicate that sandstone units
within the Blackhawk Forma-lion have an average horizontal hydraulic
conductivity of 1.3 X = l-"0 - ' f eet per -f,ay and an. "average vertical
hydraulic conductivity of 3.8 X 1-0 r feet per day. Sha1es and
siltstones within the Blackhawk Formation were found to have
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ma4imum horizontal and vertical hydraulic conductivities of l. 0 X
10 ' and L.2 X 10 - feet per day, respectively.

The relatively large hydraulic conductivity of the sandstones
of the Blackhawk Formation compared with the siltstone and shales
indicates that the fine grained sediments of the formation serve as
barriers to the downward movement of water. In sirnple terms, fls
trater recharges the Blackhawk Formation {either through snowmelt,
rainfall, or subsurface seepage from an adjacent formation), it is
permitted to percolate downward within the sandstone beds.

However, upon reaching a less penneable siltstone or shale
layer, the water is forced. to flow horizontally to the surface,
issuing at the interface bettreen the two units.

Notahle exceptions to the above generality concerning the
Blackhawk Formation occur at a f ew springs ttrat issue from
fractured sandstone within the formation. Examples of this
phenomenon were found in the western portion of the survey area,
where flow rates of up to 15 gallons per minute were encountered
during both the June and october inventories. Travertine deposits
are conmon at these springs, suggesting that the recharge area for
these springs is dominated by limestone (probably the North Horn
Formation on the ridges to the north and west) . The Blackhawk
Formation apparently serves more as a conveyance body rather than
a significant source of water to these springs,

Several seeps and springs issue at the site from colluvium
overlying sandstone of the Blackhawk Formation and the Castlegate
Sandstone. These seeps normally occur in drainage bottoms where
shallow subsurface water collects at topographic lows. Nearly all
flows fron seeps of this type were insignificant in both June and
October, suggesting (together with the topographic position) that
these seeps are intermittent j-n nature.

Most seeps and springs issuing within the survey area from the
Castlegate and Star Point Sandstones flow from bedding planes
within these formations. Flows issuing in this manner were
generally low during the June inventory (less than one gallon per
minute) and nonexistent during the October inventory.

As noted, flow rates measured during the October survey were
generally significantly less than those found during the June
survey. In June, a total of 80 seeps or springs were found , 34 of
which had sufficient flow to sample (the remaining 45 were seeps
that could not be sampled) . In October, 55 of the sources
originally discovered were dry. An additional 7 sources existed
only as Jeeps, with only 1-g bf the original sources containing
suf f icient f low to sample. J-
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The results of the seep and spring inventory tend to support
the conclusion of Danielson et al. (1981) that groundwater occurs
in most geologic formations at the site (a11 but the Masuk Shale
Member of the Mancos Sha1e), but none of the units are saturated
everlmhere. No continuous zones of saturation appear to be present
at the site, indicating that potentiometric surface maps would be
difficult to prepare.

Based on the conclusions of Danielson et al. (198L), it is
assumed that groundwater within the permit and adjacent areas flows
toward the main canyons (Crandall, Blind, and Huntington) and then
along Huntington Canyon to the valley bottom.

The data indicates that the specific conductance of water
issuing from springs in June generally increased with increasing
stratigraphic depth. This is in agreement with findings of
Danielion- et al. (1981). Springs issuing from the Price River
Formation typically had a specific conductance during the June
survey that varied from 150 to 450 umhos/cm at 25"c while those
issuing from the Blackhawk Formation and Star Point Sandstone had
a specif ic conductance varying from 500 to 1000 umhos/crn at 25oC.
This increase in specific conductance is indicative of leaching of
minerals by the groundwater as it flows through increasing
distances of bedrock to the lower stratigraphic positions.

The pH of water issuing from springs in the survey area shot.red
no trends within or between formations. Values varied from 6.80 to
8.5?, averaging 7.74. Hence, spring water in the study area is
slightly alkalilre.

In those springs with sufficient water to sample, pH grenerally
increased slightly between June and October. Increases normally
amounted to 0.1 to 0.5 pH unit. Specific conductance showed no
consistent pattern between the June and octoher data, with
approximately as many increases as decreases between June and
October.

A list of surface water rights was obtained from the files of
the Utah Division of l{ater Rights in September 1987. AIl surf ace
water rights are held hy the LI. S. Forest Service for stock
watering purposes. Although the rights exist, usag1e of these
rights are apparently curtailed.

B. Surface Water

Crandall Canyon is an east-flowing tributary of Huntington
Creek, one of the majon tributaries of the San Rafael Ri:qr*r.
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Huntington Creek had annual flows near Huntington ranging from

25, O0O to 150, 000 acre-feet during the period of October 1931
through September L973 t averaging 65,000 acre-feet per year
(Waddell et aI. , 1981) . Variations in the annual flow of
Huntington Creek near Huntington are portrayed graphically in
Figure 4.

Approximately 50 to 70 percent of streamflow in the mountain
streams of the region occurs during May through July (Waddell et
aI., 1981) . Streamflow during this late spring/early sunmer period
is the result of snowmelt runoff. Such seasonal variations are
common for streams in the area (Waddell et aI., 1981) .

The quality of water in Huntington Creek and other similar
streams in the area varies significantly with distance downstream.
Waddell et a1. (1981) found that concentrations of dissolved solids
varied from 125 to 375 milligrams per liter in reaches above major
diversions to 1600 to 4025 nilligrams per liter in reaches below
major irrigation diversions and population centers. The major ions
at the upper sites were found to be calcium, magnesium, and
bicarbonate, r*hereas sodium and sulf ate became more dominant at the
lower sites. They attributed these changes to (1) diversion of
water containing low dissolved solids concentrations, (21
subsequent irrigation and return drainage from rnoderate to highly
saline soils, (3) groundwater seepage, and (4) inflow of sewage and
pollutants from population centers.

Average annual sediment yields within the Huntington Creek
drainage basin range from approximately 0. l- acre-feet per square
mile in the headwaters area to about 3.0 acre-feet per square mile
near the confluence with the San Rafael River (Waddell et aI. ,
19811 . Increases in sediment yield with increasing distance
d,ownstream is generally the result of increasing amounts of shale
and sandstone in the downstream direction (Waddell et aI., 1981).

The (J. S. Geological Survey established a gaging station at
the mouth of Crandall Creek in 1978. Flow data collected at the
gaging station are not complete for the winter in most years, due
presumably to data acquisition problems. However, the limited data
indicate that most of the flow of Crandall Creek occurs in the
period of May through JuIy, in keeping with the conclusions of
Waddell et aI. (1981). Assuming an average of 30 acre-feet per
month for the period of missing record, the average annual flow for
the six year period of data was 2740 acre-feet.

Surface water quality data collected from Crandall Creek by
Genwal for the Tract I Lease from 1985 indicate that the dominant
ions in Crandall Creek are calcium and bicarbonate. Total

. dissolved solids concentrations in the stream have varied fforn,180
to 286 rnilligrams per liter, with lower concentrations normally
occurring during the high flor,'r season. Total suspended solids
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concentrations in Crandall Creek have varied during the period of
record from 0.5 to 208.0 milligrams per liter. As expected, the
highest suspended solids concentrations generally occur during
periods of highest flow.

VI.Potential Hydrologic Impacts

A. Groundwater

Dewatering and subsidence related to mining have the greatest
potential for impacting groundwater resources in the cIA.

Pewaterinq

Inflow into the existing underground workings amounts to
approximately 100 gallons per minute and an increase is expected
from the State Leases by at least 148 gallons per minute.
Continued interseption of mine inflow may potentialty dewater
certain localized aquifers not only during the first five year
permit term, but also throughout the life-of-mine as the workings
are further developed. Studies will be conducted during the mining
process to establish a better understanding of the groundwater
regime and the influences of mining. Adverse impacts will require
expedient nitigation either by restricting mining or reestablishing
the hydrologic balance.

Subsidqnce

Subsidence impacts are largely related to extension and
expansion of the existing fracture system and upward propagation of
new fractures. Potential area of impacts are shown on Figure 5.
fnasmuch as vertical and lateral migration of water appears to be
largely controlled by fracture conduits, readjustment or
realignment in the conduit system may potentially produce changes
in the configuration of ground,-water flow. Potential changes
include increased flow rates along fractures that have rropenedrt and
diverting flow along new fractures or permeable lithologies.
Subsurface flow diversions may cause the depletion of water in
certain localized aquifers, whereas increased flow rates along
fractures would reduce ground-water residence time and potentiatly
improve water quality.

Therefore, mining may dewater certain localized aquifers and
affect flow rates along existing or new subsidence related
fractures. However, these impacts will be localized near the mine
permit area. Stream channels will be protected by preventing
disruption to the surface through support controlled mining, No
other grroundwater disturbances exist within the CIA and cumulative
hydrologic impacts are not expected. i
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B. Surface Water

The main concern in terms of impact to surface water is water
quality deterioration downstream from the minesite, primarily in
the form of suspended sediments. Typically the suspended sediment
concentration in Crandall Canyon Creek since 1983 varied. from
approximately 205 ng/I to 0.5 mg/l. The low suspended sediment
values are associated with natural climatic and geologic processes
although a proportion may he attributed to surface disturbances
from roads and the mine pad area. Sediment controls do exist for
the disturbed surface areas. Therefore, the impact associated with
mining in Crandall Canyon is ninimized by surface controls (i.e.,
sediment pond, diversions, etc. ) . No other surface disturbances
due to mining occur within the CIA and therefore cumulative
hydrologic impacts are not expected.

The operational design proposed for the Crandall Canyon Mine
is herein determined to be consistent with preventing damage to the
hydrologic balance outside the mine plan area.
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