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CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT

NEICO State Leases UL-21568 and ML-21569
(Genwal Coal Company)
Crandall Canyon Mine

AcT/ oLs / O32
Emery County, Utah

Apr i l  A2,  AggL

I. Introducti-on

This assessment defines the cumulative hydrologic impacts
expected to be incurred by Genwa1 CoaI Coal Company in the process
of mining State Leases ML-21569 and ML-21568. This document
updates the Cumulative Hydrologic Impact Analysis prepared for the
approved mine plan on July 3L, L989. EarthFax Engineering Inc.
provided the scientif ic consultation for NEICo on this permit.
Some of their maps are used to identify sources of information.
Figure numbers have been ehanged to conform to this document.

The cumulative impacts from rnining and their effects on
adjacent areas are described in a mine plan proposal submitted
December 7, 1990 and this assessment. The mine plan outl ines
rnining strategies with consideration to the rules and regulations
established to maximize protection to natural resources on and
adjacent to the proposed permit area. The rnaterial in this report
evaluates those strateg:ies, for anticipated coal mining, and
assesses the operational procedures proposed in the application to
ensure they are designed to prevent damage to the hydrologic
balance outside the proposed rnine pernit during coal mining and
reclamation operations. This report complies with federal
legislat ion passed under the Surface Mining Control and Reclamation
Act (SMCRA) and subsequent Utah and federal regulatory proglrams
unde r  R614 -3OI -729  and  30  CFR 784 .1 -4 ( f  ) .

Genwal Coal Companyrs Crandall  Canyon Mine is located along
the eastern margin of the Wasatch Plateau Coal Field approximately
L5 mi les west  o f  Hunt ington,  Utah (F igure 1) .  Access to  the s tate
leases wil l  be accomplished underground through the exist ing rnine
via the feder,a.r. leases and BLM right-of : :Wallr see Plate 1. The lease
areas consis t  o f  Sect ion 36,
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The eastern margin of.the Wasatch Plateau forms a rugged
escarpment that overlooks Castle Vatley and the San Rafael Swell to
the east. Elevations along the eastern escarpment of the Wasatch
Plateau range f rom approx imate ly  6r500 to  over  9rO0O feet .
Outcropping rocks of the Wasatch Plateau Coal Field range from
Upper Cretaceous t,o Quaternary in age. The rock record reflects an
overall regressive sequence from marine (Mancos Shale) through
li t toral and lagoonal (Blackhawk Formation) to f luvial (Castlegate
Sandstone, Price River Formation and North Horn Formation) and
lacustrine (Flagstaff Formation) deposit ional environments.
osci l lat ing deposit ional environments within the overal l  regressive
trend are represented by tithologies within the Blackhawk
Formation. The najor coal-bearing unit within the Wasatch Plateau
Coal Field is the Blackhawk Formation.

Precipitat ion varies from 40 inches at higher elevations to
less than 1O inches at lower elevations. The Wasatch Plateau may
be classif ied as semiarid to subhunid.

Vegetation varies frorn 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-Juniper/Sagebrush and Riparian. These
comrnunit ies are prirnari ly used for wildl i fe habitat and l ivestock
graz ing.

Crand.a1l Creek which flows past the Crandall Canyon Mine is a
perennial tributary to Huntington Creek which is a tributary to the
San Rafael River. The upper drainage of Huntington Creek
encompasses about 200 square miles of mountainous country in the
Wasatch Plateau. About 90 percent of the area is higher than 8,000
feet. The average channel gradient along Huntington Creek is about
100 feet per rni le. The lower reaches of the tr ibutaries to
Huntington Creek typicalty have surface relief between the stream
channels  and tops of  ad jacent  canyon wa11s of  21000 feet  or  more.

II.  Cumulative Impact Area (CIA)

Plate 1 delineates the current federal leases (SL-062648 and
tJ54762L 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 pernit 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 al l  drain into Huntington Creek.
The CfA incorporates nining affects to Huntington Creek down to Tie
Fork Canyon, Several small drainages f low west toward Indian
Creek, the hydrologic connectjrn between them and Indidll C-eek is
thought to be surface only. The CIA encompasses approximately
B  ,32O ac res .
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IIf .  Scope of Mining

Historical ly, rnining was conducted near this site from
November of 1939 to September of 1955. Mining in Traet 1 by Genwal
Coal Company began in 1983. Genwal CoaI Company currently controls
approximately 526.4 acres in Huntington Canyon in Emery County,
Utah. Lease SL-062648 was mined in sequence as Tracts 1 (southern
ha l f ,  80  ac res )  and  2  (no r the rn  ha l f ,  75 .2  ac res ) .  Lease  I J -54762
(256.5 acres) was added to the perrnit and accessed by extending the
exist ing North Main entries. The BLM right-of-way (t-11.5 acres)
al lows access the contiguous state and federal coal leases. The
same surface faci l i t ies are established for the previous leases
wil l  be used in rnining the State Leases.

The current method of room and pilIar mining in use for Lease
SL-052648, V-54762 and the BLM right-of-way wil l  be continued in
the State leases. Overal l ,  an advance-retreat rnining system is
projected for the mine.

The current permit area is comprised of coal lands leased by
Genwal Coal Company from the United States Bureau of Land
Management, under leases SL-062648 and V-54762. The BLM right-or-
way was granted to Genwal Coal Company on August 8, 1990 to access
the their State lease holdings. other than the two State leases
the adjacent surface lands are controlled by the United States
Forest Service, Manti-LaSal National Forest and Beaver Creek Coal
Company.

The reserves within the pernit area are proposed for mining
through 2000, however, access wil l  be maintained through this
perrnit area until all future reserves to the northwest and west are
mined. Presently, Genwal CoaI Company holds no further leases.
Genwal has indicated an interest for coal reserves both north and
south west of the State lease sections. The CIA (P1ate 1) was
designed to incorporate mine expansion and potential environmental
dirninution.

IV. Study Area

A. Geology

The formations exposed in the Wasatch Plateau are Tertiary and
Cretaceous-aged sedimentary units. These formations are of both
continental and marine origin and are comprised principally of
shale and sandstone. Sil tstone, mudstone and l irnestone occur in
lesser amounts. The formations in the Wasatch Plateau area
generally dip one to three degrees westward off the west flank of
the San Rafael Swell.  Regional dips are intes;r '-+ed by principally
east trenCing fold axes, and principally north :--*rrdj-ng fault axes.
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Stratigraphic units outcropping within the study area j.nc1ude,
from oldest to youngest, the Masuk Shale Member of the Mancos
Shale, Starpoint Sandstone, Blackhawk Formation, Castlegate
Sandstone, Price River Forrnation, North Horn Formation and
Quaternary deposits. Lithologic descriptions and unj-t 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. Maximum overburden is approximately 27OO feet in the
niddle of Section 36, and the minimum overburden lies in the stream
channels 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 7 t2OO feet to over 1O,OO0
feet above sea Ieve1. Slopes vary from vert ical cl i f fs to less
than 2 percent.

Precipitation in the Wasatch Plateau ranqes from LO inches
40 inches annually. Averagie annual precipitation in the CIA
approx imate ly  2O inches (Simons 1984) .

C. Vegetation

There are five vegetative communities 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, oD 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 be
transitional and are predominant on the open exposed ridges at
approxinately mid-slope. The Sagebrush community follows primarily
along the ridges and is more than like1y climax in nature to the
shrub grass associations.

to
is

V. Hydrologic Resources

A. Groundwater

The groundwater recrime within
geologic and cl imatic 'parameters

recharge, movement and discharge.

the CIA is dependent upon
that establisn systems of





II. H. Doelling-Central Utah Coal Fields:

E)PLANATION (continued)

QUATERNARY

TERTIARY

TERTIARY
CRETACEOUS

Alluvium
Stratified chy, silt, vnd, gravel and some unprted

fiood depsits.

Landslide Deposits
Mixed rubble and blocks of naterial slumped from
for nal io ns a I higher eleva tions

Gravel Deposits
Partly conolidated porly sorted and strotified
depsits of rock fragments of local origin, pediments
or terrace, up to 75 feet thick.

Volcanic Flows
Bullion Qnyon Series, rolcanic flov's.

Green River Formation
Chiefly greenish hcustrine shale and siltstone.

Colton Formation
Yarialored shale with vndstone and limestone
lenses, t hickest to the north 300-l ,500 feet.

Flagstaff Formation
Dark yellowgmy to cream limestone, evenly bedded
with minor amounts of vndstone, shale and volcanic
ash, Iedge former, ?a0-1,500 feet.

North Horn Formation
Variegated slules u,ith sbqdinate sndstone,
conglamaate and freshwata limesone, thickens to
north, slope former. 500-2,500 feet-

luastch Plateau

Castlegate Sandstone
l,tlhile to ga!, coarse-grained often conglomaatic
yndgone, cliff former, weathqs to slades of
brown I 50-500 feet.

-Unconformity-

Blackhawk Formation
Yellow to gray, fine- to medium-grained s.ndstone,
interbedded with suborditate gtay and carboruceous
slale, seveml thick coal sums. 600-l ,500 feet.

Star Point Sandstone
Yellow-gray tt:.a.ssire cliffforming vndstone, often
in sercral tongues seprated by Mawk Shale,
t hickens westwad. 90-1,000 feet.

Masuk Shale
Yellou,, to blue-gray vndy shole, slope former, rhick
in north and central phteau areo thins southward.
30&1,300 feer.

Emery Sandstone
Yellow-gray ftiable sandstone tongue or tongues,
cliff former, moy conrain coal (?j in south Frt of
phteau if mapping is anect, thickens to west and
tuuth. Coal moy be present in subsurface to west.
50-800 feet.

Blue Gate Shale
Pale blue-ga1', noduhr and irregularly bedded
morine mudstone and siltstone with several
aretnceous beds, weathers into low rolling hills and
badlands, thkkens northerly. I j00-2,800 leet-

Ferron Sandstone
Alterrat@ yellowgray sndstone, vndy shale and
gray slule with important coal beds of .Emery coal
field, resistant cliff former, thickens to the south.
50-950 leet.

Tununk Shale
Blue-gray to black vndy narine slope forming
mudstone. 400-650 feet.

Price River Formation
Gray to white grittv sndstone interbedded with
subordirute slnle and mnglomaate, Iedge and slope

former. 20G1,000 feet-
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Snowmelt at higher elevations provides most of the groundwater
rechargie, particularly where permeable lithologies or faults/
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
grroundwater 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 vert ical f low.

A seep and springi survey was conducted by Earthfax Engineering
in June and October of 1985, L987 and LgSg (Figure 4) provided
locations of springs and seeps in the area, geologic conditi-ons
including lithologic and structural controls and the geologic
fornation from which the seepage issued. Flow rates, use and f ield
characterist ics were analyzed. Water samples were collected where
suff icient f lows were present.

Regional groundwater conditions were determined from a review
of available literature and by studies conducted by the operator.
Three dril1 rnonitoring wells were developed to monitor the
potentiometric water levels in the Star Point aquifer. Data is
collected on these sites, however on of the we1ls $/as destroyed
when a mining section was abandon. Two more underground monitoring
wells wil l  be developed prior to June 199i-.

Six formations outcrop in and adjacent to the mine area.
According to Doell ing (L972't I  the Masuk Sha1e Mernber 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 water locally to seeps and springs but does not serve as a
regional ly  impor tant  aqui fer  (Danie lson et  d I . ,  Lg8l - ) .

The Star Point Sandstone is predominantly a light gray massive
sandstone with minor interbedded layers of shale and siltstone near
its base (Doell ing, L972') .  In the vicinity of the rnine, the Star
Point Sandstone is approximately 300 feet thick. The Star Point
serves as an impor tant  reg ional  aqui fer  (Danie lson et  d I . ,  1981) ,
yielding water to several minor and some rnajor springs where
fractured and jointed.

The Blackhawk Formation is the principal coal-bearing unit in
the region (Doel l ing,  1972) .  This  format ion consis ts  of
interbedded layers of sandstone, si l tstone, shale, and coa1, al l  of
rnarine origin. The Blackhawk is approximately 7OA feet thick in
the mine area, with the principal coal seam (the Hiawatha seam)
occurring near the bottom of the formation. The forrnation yields
water to springs-'and coal mines when fractured. Fl-:: 'e i t  is
IocaIIy interbedded with the Star Point Sandstone, the lower
porti-on of the Blackhawk Formation is considered an aquifer
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(Dan ie l son  e t  d l . ,  1981 ) .

The Castlegate Sandstone overlies the Blackhawk Formation and
consists of tan to brown cl i f f-forming sandstones of f luvial
origin. The sandstones are massive and medium- to coarse-grained.
fn the area of the mine, the Castlegate yields water locally to
seeps and springs but does not serve as an important regional
aquifer because it is commonly drained within short distances from
its recharge area due to deeply incised canyons (Danielson et al.,
l e81 )  .

The Price River Formation consists predominantly of friable
liney sandstone interbedded with pebbly conglomerates and shales.
It forms steep receding slopes and reaches a maximum thickness of
about 500 feet in the mine area (Doell ing, L972r. This formation
y ietds water  local ly  to  seeps and spr ings (Danie lson et  a l . ,  1981) .
However, Iike the Castlegate Sandstone, deeply incised canyons in
the area prevent the Price River Formation from being an important
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 l imestones, sandstones, and shales
(Doell ing, L972'). Due to high topographic presence, the North Horn
Formation in the CIA serves prirnarily as a recharge unit to
underlying formations rather than as an important source of water
i t se l f .

Investigations by Danielson et aI. (1981) indicated that most,
i f  not al l ,  groundwater in the region is derived from snowmelt.
Recharge tends to be }irnited 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
irnperviousness (both of which prornote runof f rather than
infi l trat ion of snownelt) .

Detailed pot,entiometric surface data are not available for the
CIA, however, the operator installed a groundwater monitoring well
in March t987. The weII was dri l led using air rotary metbods to a
total depth of 375 feet and encountered the Star Point Sandstone
through the entire depth.

The dri l ler indicated that the formation was relatively
homogeneous except in the zone from 29O to 335 feet, where the
sandstone becarne 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 l-86.1 feet below
ground surface
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Slug tests were performed on the completed well to determine
hydraulic characteristics of the aquifer. The slug test data were
analyzed using a method developed by Bouwer and Rice (L976).
Transmissivit ies were calculated to be approximately 4.5 square
feet per day assuming that the 45 foot, producing zane accounts for
the entire thickness of the aquifer at the site of MW-1.

Groundwater inflow to the existing underground workings
amounts to approxinately 1OO gallons per minute. The inflow is
currently being used in the mining process. Mine inf low rates in
the State Leases are estimated using Figures 5 and 6. The figure
uses hydraulic conductivit ies of O.Ol- 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 f low in the exist ing leases. The values
agreed closely, and a predict ive inf low of 0.33 cfs ( l-48 gpn) is
expected. A modification of the UPDES permit has been obtained for'inflow 

that exceeds the requirements for underground use and
discharges from the mine occur.

At least two in-mine wells wil l  be developed to col lect
groundwater information on the Blackhawk/Star Point aquifer.

The predominant chemical constituents in most springs in the
region are ca lc ium and b icarbonate (Danie lson et  d l . ,  l -981) .
Dissolved solids concentrations general ly range from about 50 to
750 ni l l igrams per I i ter. Regionally, the concentrations of major
dissolved constituents in water from individual geologic units is
highfy variable, due to the complex lithologic nature of the area
(Dan ie l son  e t  d l . ,  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 mininal (Iess than one
gallon per rninute), 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 f low rate and inaccessibi l i ty 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 i ts unfractured state.
Laboratory permeabil i ty data provided by Lines (1985) from a core
sample co l lected in  Sect ion 27,  T.  L7 5. ,  R.  6  E.  (approx imate ly  10
miles south of the mine perrnit area) indicate that sandstone units
within the Blackhawk Forma_lion have an average horizontal hydraulic
conduct iv i ty  o f  1 .3 x  1o- '  feet  per  day and an 'average ver t ica l
hydraulic conductivity of 3.8 X 10 

-J 
feet per day. Sha1es and

siltstones within the Blackhawk Formation were found to have
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ma{imum horizontal and vert ical hydraulic conductivit ies of 1.0 X
10 '  and  L .2  X  10  -  f ee t  pe r  day ,  respec t i ve l y .

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 simple termsr ds
water recharges the Blackhawk Forrnation (either through snowmelt,
rainfal l ,  or subsurface seepage frorn an adjacent formation), i t  is
permitted to percolate downward within the sandstone beds.

However, upon reaching a less permeable siltstone or shale
layer, the water is forced to f low horizontal ly to the surface,
issuing at the interface between the two units.

Notable exceptions to the above generality concerning the
Blackhawk Formation occur at a few springs that issue from
fractured sandstone within the formation. Examples of this
phenomenon htere found in the western portion of the survey area,
where flow rates of up to l-5 gallons per minute were encountered
during both the June and October inventories. Travertine deposits
are conmon at these springs, suggiesting 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 frorn colluvium
overlying sandstone of the Blackhawk Formation and the Castlegate
Sandstone. These seeps normally occur in drainage bottoms where
shallow subsurface water col lects at topographic lows. Nearly al l
flows from seeps of this type were insignificant in both June and
October, suggesting (together with the topographic position) that
these seeps are interrnittent in nature.

Most seeps and springs issuing within the survey area from the
Castlegate and Star Point Sandstones f low from bedding planes
within these formations. Flows issuing in this manner were
generally 1ow during the June inventory (less than one gallon per
rninute) and nonexistent during the October inventory.

As noted, flow rates measured during the October survey were
generally signi-f icantly less than those found during the June
survey. In June, a total of 80 seeps or springs were found, 34 of
which had suff icient f low to sample (the remaining 46 were seeps
that could not be sampled). In October, 55 of the sources
originally discovered were dry. An addit ional 7 sources existed
only as seeps, with only 18 of the original sources containing
suff icient f low to sample.
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The results.of the seep and spring inventory tend to support
the conclusion of Danielson et a1. ( l-981) that groundwater occurs
in most geologic formations at the site (aI1 but the Masuk Shale
Member of the Mancos Shale), but none of the units are saturated
everln*here. No continuous zones of saturation appear to be present
at the site, indicating that potentiometric surfaee maps would be
diff icult to prepare.

Based on the conclus ions of  Danie lson et  a I .  (1981) ,  i t  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
Danie lson et  a I .  (1981) .  Spr ings issu ing f rorn the Pr ice River
Formation typically had a specific conductance during the June
survey that varied from 150 to 450 umhos/cm at 25oC while those
issuing from the Blackhawk Formation and Star Point Sandstone had
a specif ic conductance varying from 500 to 1O0O umhos/cm at 25oC.
This increase in specific condirctance is indicative of leaching of
minerals by the groundwater as it flows through increasing
distances of bedrock to the lower stratigraphic posit ions.

The pH of water issuing from springs in the survey area showed
no trends within or between formatibns. Values varied from 6.80 to
8.57,  averaging 7.74.  Hence,  spr ing water  in  the s tudy area is
s l ight ly  a lka l ine.

fn those springs with sufficient water to sarnple, pH generally
increased slightly between June and October. Increases normally
arnounted to 0.1 to 0.5 pH unit.  Specif ic conductance showed no
consistent pattern between the June and October data, with
approxirnately as many increases as decreases between June and
October.

A l ist of surface water r ights was obtained from the f i les of
the Utah Division of Water Rights in September L987. A1I surface
water rights are held by the U. S. Forest Service for stock
watering purposes. Although the rights exist, usage of these
rights are apparently curtailed.

B. Surface Water

Crandall Canyon is an east-fl-owing tributary of Huntington
Creek, one of the .mii6or tributaries of the San iiafael River.
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Huntington Creek had annual flows near Huntington ranging from
25r0OO to 1-5O,OOO acre- feet  dur ing the per iod of  October  L931
through September L973, averaging 65,OOO acre-feet per year
(Waddel l  e t  a1. ,  1981) .  Var ia t ions in  the annual  f low of
Huntington Creek near Huntington are portrayed graphically in
Figure 4.

Approximately 50 to 7O percent of streamflow in the mountain
streams of the region occurs during May through July (Waddell et
dI.,  1981). Streamflow during this late spring/early sunmer period
is the result of snowmelt runoff. Such seasonal variations are
common for  s t reams in  the area (Waddel l  e t  a1. ,  1981) .

The quality of water in Huntington Creek and other similar
streams in the area varies signif icantly with distance downstream.
Waddell et aI. (f-981) found that concentrations of dissolved solids
varied from 125 to 375 mil l igrams per l i ter in reaches above major
diversions to 1600 to 4025 mil l igrams per l i ter in reaches below
major irr igation diversions and population centers. The major ions
at the upper sites were found to be calcium, magnesium, and
bicarbonate, whereas sodium and sulfate became more dominant at the
Iower sites. They attr ibuted these changes to (1) diversion of
water containing low dissolved solids concentrations, (2)
subsequent irrigation and return drainage from moderate to highly
saline soils, (3) groundwater seepage, and (4) inf low of sewage and
pollutants from population centers.

Average annual sediment yields within the Huntington Creek
drainage basin rangre frorn approximately 0.1 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 (Wadde11 et d1.,
1981). Increases in sediment yield with increasing distance
downstream is general ly the result of increasing amounts of shale
and sandstone in the downstream direction (Wadde1l et a1., 1-981-).

The U. S. Geological Survey established a gaging station at
the mouth of Crandall  Creek in L978. Flow data col lected at the
gaging station are not complete for the winter in most years, due
presumably to data acquisition problerns. However, the linited data
indicate that most of the flow of Crandall Creek occurs in the
period of May through July, in keeping with the conclusions of
Waddel l  e t  a l .  (1981) .  Assuming an averaqe of  30 acre- feet  per
month for the period of missing record, the averagle annual flow for
the six year period of data was 2740 acre-feet.

Surface water quali ty data col lected from Crandall Creek by
Genwal for the Tract 1 Lease from 1985 indicate that the dominant
ions in Crandall  Creek are calcium and bicarbonate. Total
dissolved solids concentrations in the stream have varied -r.. ;om'L80
to 286 mil l igrarns per l i ter, with lower concentrations normally
occurring during the high f low season. Total suspended solids
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concentrations in Crandall Creek have varied during the period of
record f rom 0.5 to  208.0 mi l l igrams per  l i ter .  As expected,  the
highest suspended solids concentrations generally occur during
periods of highest f low.

VI.Potential Hydrologic Impacts

A.Groundwater

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

Dewatering

Inflow into the existing underground workings amounts to
approximately 1OO gallons per minute and an increase is expected
from the State Leases by at least 148 gallons per minute.
Continued interception of- mine inflow may potentially 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 nining
process to establish a better understanding of the groundwater
regime and the influences of rnining. Adverse irnpacts will require
expedient nitigation either by restricting miningr or reestablishing
the hydrologie balance.

Subsidence

Subsidence inpacts are largely related to extensj-on and
expansion of the existing fracture system and upward propagation of
new fractures. Potential area of impacts are shown on Figure 5.
Inasmuch as vertical and lateral migration of water appears to be
largely control led 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 rropenedrr and
diverting flow along new fractures or perrneable lithotogies.
Subsurface flow diversions may cause the depletion of water in
certain localized aquifers, whereas increased f low rates along
fractures would reduce ground-water residence tirne and potentially
improve water quality.

Therefore, mining may dewater certain loca1j-zed aquifers and
affect f low rates along exist ing or new subsidence related
fractures. However, these impacts wil l  be localized near the mine
permit area. Stream channels will be proteeted by preventing
disruption to the surface through support controlled mining. No
other groundwater disturbances exist within the CIA and cumulative
hydrologic impacts are not expected :
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B. Surface Water

The main concern in terrns of impact to surface water is water
quality deterioration downstream from the minesite, primarily in
the form of suspended sediments. Typically the suspended sedirnent
concentration in Crandall Canyon Creek since 1983 varied from
approximately 2OS mg/I to 0.5 ng/I. The low suspended sediment
values are associated with natural cl imatic and geologic processes
although a proportion may be attributed to surface disturbances
from roads and the mine pad area. Sediment controls do exist for
the disturbed surface areas. Therefore, the inpact associated with
nining in Crandall  Canyon is rninimized by surface controls ( i .e.,
sediment pond, diversions, etc. ) .  No other surface disturbances
due to nining 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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TECHNICAL ANALYSIS

Genwal Coal Company, Inc.
Crandall Canyon Mine

New Lease
AcT/ OLs I o32

Emery County, Utah

March  20 ,  199L

This document evaluates the adequacy of Genwal CoaI
Companyts mine proposal for State Leases ML-21558 and ML-2L569
submitted as Chapter L4 on December 7, L99O. This analysis is
ensure that the applicant meets the performance standards of
Utahrs Coal Mining regulations and the rules established under
cFR 784 .14 .

to

30

R614-301-525 Subsidence Contro l  -  DWD

Existing Environment and Applicantts Proposal

The applicant presents a subsidence control plan which
begrins on page L4-27 in Chapter t4. The subsidence plan
identif ies the planned underground mine design on Plate l-4-7.
The mine is planned for room and pi l Iar type nining. Pil lars
wil l  be developed B0 feet by 140 feet long, with entry ways 20
feet  wide.

Methods used to evaluate safty factors of the pi11ar design
a re  es tab l i shed  i n  Sec t i ons  L2 .3 .1 -  and  L2 .3 .2 t  as  we l l  as  i n
Appendix L2-L. Safty factors for the leases rangle from L.47 to
4.37. Map 14-8 identif ies the overburden isopachs of the
Hiawatha CoaI seam, the only seam of economic value on the pernrit
area. Overburden thicknesses range from a 1ow of 600 feet where
Blind Canyon intersects the eastern edge of Lease ML-2L569 to a
high of  2350 feet  in  lease ML-21568.

Maximum subsidence linits have been projected on a map
(Figure 1-4-9) for the leases. The maximum amount of subsj-dence
indicates that 3.5 feet could occur in Lease ML-21568. and
approximately J- 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 (vert ical)
was used.
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Figure 14-10 identif ies the springs and seeps that 1ie
within the maximum limit of potential subsidence. A11 springs
within the subsidence zone except springs SP-13 and SP-l-4 appear
to exist above 1000 feet of overburden. The springs erninate from
the North Horn Formation and Price River Forrnation.

There are not any structures, uti l i t ies, r ight-or-ways or
other resources other than spring that are currently being
uti l ized or wil l  be irnpacted from rnining.

Genwal will extend its current subsidence monitoring program
to encompass the st,ate lease areas. Designs have been subrnitted
to establish control monuments and monitoring sj-tes for a aerial
photogrametric survey. Baseline information for the lease areas
was f lown and collected in October 1989. Surveys wil l  be
conducted annually. Every f i f th year a color infrared survey
wi l l  be conducted to  moni tor  vegetat ion var ia t ion (page 1"2- l -3) .

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 cornmits 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 cornment the applicant has
conplied with the requirements of this regulation.

The U.S. Forest Service determined that subsidence
projections have the potential to encroach on Forest Service
lands which l ie outside the lease areas. Due to the sensit ive
nature of resource values and managrment objectj-ves for the area
an Environmental Assessment wil l  have to be developed if  this
scenerio proceeds. Until such tirne 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.

.y{ ,  St ipu lat ion R61-4-3 01-525 DWD

The applicant wil l  not be al lowed to conduct nining
operations which wiI l  inf luence or project disturbance of landuse
or surface features on U.S. Forest Service lands. The applicant
wil l  be restr icted to conduct no subsidence mining operations
wi th i r , .  an angle-of -draw establ - rshed at  30 degrees,  hor izonta l ,
from the boundaries of State Leases ML-21568 and 21-569 unti l  the
Regulatory Authiority either receives a letter from the
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Manti-Lasal National Forest granting perrnission to encroach on
their boundaries or by receiving geotechnical data from Genwal
that wil l  al low nining at a lesser angle-of-draw.

1. The applicant wil l  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
Iands. The applicant wil l  be required to subnit the
rnap within 60 days of permit approval which identif ies
the no mining area.

The applicant has not identif ied measures to protect the
stream channel in Blind Canyon, and Crandall Canyon from
subsidence. The Forest Service have established water r ights
along the stream channel which should be protected. The appicant
wil l  be required to maintain'surface configuration by retaining
support pillers along the strearn channel buffer zone. The buffer
zone wil l  be establish at a 30 degree angle-of draw and no
secondary mining wil l  take place in the buffer zone, unti l  the
applicant submits suff icient information to show that subsidence
of those areas wil l  not occur.

2. The applicant must subnit a map and plans to
protect those port ions of Bl ind Canyon and Crandall
canyon stream channels which 1ie within the state
leases. The applicant wil l  be required to submit the
map within 60 days of pernit approval.

R614-301-535.100 Operat ional  P lans for  the Disposal  o f  Excess
Spoi l  -  PB

Appl icant ts  Proposal :

In  sect ion L4.3.2.2 of  th is  subrn i t ta l  (Waste Disposal  P lans)
the reader  is  re fered to  sec 3.3.9 of  the MRP. Genwal  Coal  Co
submit ted a modi f ied sect ion 3.3.9 of  the MRP on February 10,
1991- .  This  waste d isposal  p lan descr ibes the gobbing of  spoi l
underground and the disposal of excess spoil  at a landfi l l .

Compl iance:

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
compl iance wi th  th is  regulat ion.  Sect ion Lt . i .2 .2 can not  be
approved.
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S t i p u l a t i o n  R 6 1 4 - 3 0 1 - 5 3 5 .  L O O  P B :

1. Within 30 days of permit approval, Genwal Coal co.
must develop a plan for the disposal of excess spoil
within a permitted area. For further details see
st ipu lat ion below under  R614-301-536.

Appl icantrs  Proposal :

P resen t  p l ans  desc r i bed  i n  sec t i ons  3 .3 .9 .2  and  3 .3 .9 .3
(s;rbnitted on February 10, 1991) cal l  for sediment pond sludge
and oi l  contaminated soils to be taken to a landfi l t  outside the
perrnit area.

The removal of dry sediment pond sludge to Sinbad Landfill
was approved on 7lL6lB6 by Lowell Braxton, to tt faci l i tate
compliance/ construction schedules at the Genwa1 Mine.rr This
approval stas granted for a singular pond cleaning.
Correspondence records show that on Sl5/86 a st ipulation was
written in the mid-term permit review. This st ipulal ion reads as
fo l lows:

within 30 days from the date of the approval of the
mid-term review, the Operator shall subrnit to the
Div is ion a deta i led set  o f  p lans for  the locat ion,
instal lat ion, operation and reclamation of a non-coal
waste disposal faci l i ty to be included within the mine
perrn i t  area and d is turbed area boundar ies. . . .No
permanent disposal of non-coal waste material,  sedirnent
pond waste,  coal  spoi ls ,  or  coal  process ing waste sha1l
be made by the operator until such time as the above
modif ications are approved. The operator sha11 store
all such material within the temporary waste storage
facit i t ies as shown on Plate 3-1 of the MRP.

On August 20, L986, Andrew C. King of Genwal Coal Co. responded
to the mid-term permit review stipulations in a letter to Lowell
Braxton. The letter sirnply states:

Genwal Coal accepts the stipulations for the surface
construction approval as stated in your letter dated
Augus t  5 ,  1986 .

Compl iance:

The practice of removing coal rnining waste from the permit
area can not be appru:,r€d. Coal rnine waste inr:ludes sediment pond
sludge, underground development waste, coal processing waste, and
oil  contarninated soil .
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Genwal Coal Co. is referred. to the LL-26-90 memo frorn Lowell
Braxton to al l  Tit1e V Staff (RE: Sediment Pond Waste Disposal).
A copy of this memo was sent to Genwal Coal Co. on March 11,
199L .

St ipu lat ion R514-301-536 -  pB:

Within 3O days, Genwal Coal Co. must develop a plan for the
disposal of coal mine waste within a permitted area. The
operator shall  submit to the Division a detai led set of
plans for the location, instal lat ion, operation and
reclamation of a coal rnining waste disposal faci l i ty. This
submittal wil l  fol low the review and public notice
requirements for an amendment to the Mining and Reclamation
P lan .

No temporary or permanent disposal of coal mining waste
material shatl be made by the Operator, until the above
raodif ications are approved and f inal ized, witn the exception
of the underground storage of underground development waste.

R614-301-600 Geology DWD

Applicants Proposal

The regional and local geologic framework has been depicted
in Chapter 6 of the February 1988 mine p1an. A geologic map
(Plate 6-1) identif ies the structure and stratigraphy over the
Lease area.

A dri l l  log for dri l l  hole DH-7 was subrnitted to identify
the l i thologic facies of Section 2. This information wil l  be
held confidential.  Exploration logs dri l led in adjancent to the
Ieases
wil l  be submitted as soon as they are
geophysical logs. The applicant has
and evaluate the exploration cores.

desyphered from the
allowed the DOGM to view

Compliance

The applicant has submitted sufficient
the geology of the lease areas and adjacent

St ipu lat ions

None

information to define
a reas .
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R614-301-700 Ground Water Hydrology DWD

Existing Environment and Applicantrs Proposal

No material darnage or diminution of value of foreseeable use
of renewable resource lands is expected to occur. The applicant
plans to minimize changes to the prevail ing 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 condit ions at and adjacent
to the rninesite in Section 14.5 and Chapters 3, 7 and 12 of the
Mining and Reclamation Plan (I,IRP) .

The geologic characterist ics in the
area are described in Chapters 6 and 7 of
plan subrnittal.

vicinity of the mine
the February LgBB mine

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 i l lustrated on Figures 7-2 and
7-3.  Table 7-1 prov ides the basel ine data obta ined f rom L985
surveys.

In March of 1987 the applicant developed a ground water
moni tor ing wel l  (MW-l ,  see F igure 7-4 for  locat ion) .  The wel l
monitors the water level in the Star Point Sandstone at a leve1
approximately 186 feet below the surface. During the f irst
quarter of 1989 the operator wil l  construct two wel-1s ( l"IW-2 and
MW-3, see Figure 7-4) in the mine, which wil l  be used to monitor
the levels and quali ty of the Star Point Sandstone.

Water leve1 measurements and water quality samples will be
collected from the wel1s on a quarterly basis fol lowing
completion. Water quali ty samples wil l  be analyzed according to
the l is t  prov ided in  tab le 7-4.

Compliange

The applicant proposes to increase the area of underground
nining but wil l  not change the exist ing surface faci l i t ies and
related surface hydrology. Therefore, any changes in surface
flow or surface water quali ty would be a result of intercepting
groundwater flow in the mining process and/or capture by
subsidence.  The addi t ion of  lease ML-21569 (T.  l -5  S. ,  R.  6  8. ,
Section 36J, underl ies the headwaters of Bl ind Canyon and the

,.south tributary to Horse Canyon, bo't-ir-"are intermittent streami;,
wi th in  the lease area.  The addi t ion of  lease ML-2L568(T.  16 S. ,
R.  6  8. ,  Sect ion 2) ,  under l ies a por t ion of  the head waters of
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Crandall Canyon, a perennial stream draining west, and includes
the main tr ibutary. The remainder of the area (< 50?) drains east
of the divide towards Indian Creek also a perennial stream.

The applicant uses the hydro-geologic descript ion of the
Trail  Mountain area to describe the proposed mining area. The
applicant also subrnitted additional inforuration to address nining
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 condit ions of the area.

St ipu lat ions R614-301-7OO sf

The Applicant has not suff iciently demonstrated hydro-
geologic connection between the Trai l  Mountain area and the
proposed site. Atthough the applieant has submitted
addit ional 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 sha1l submit the seep and spring
inventory as part of the Mining and Reclamation P1an.

R614-301-724.  200 Sur face Water  In format ion

The applicant has included a commitment to include baseline
and operat, ional monitoring of the hydrologic regime and water
quali ty of Bl ind Creek. Monitoring conmenced on 3-t-21--90. The
applicants analysis of geologic condit ions indicated that the
lease area does not have a signif icant affect on the ground water
hydrology east of Joes Valley Fault and wil l  not need to conduct
monitoring in that area.

Compliance

The applicant needs addit ional information to conply fu11y
with a dernonstration of surface-water quantity and quality for
the south tributary of Horse Creek. The applicant has not
provided suff icient information to determine if  the main
tr ibutary to Cranda1l Canyon is perennial or interrnittent within
the lease boundary. The applicant did not submit suff icient
information to demonstrate that Joes Valley Fault is not
hydrological ly connected with the lease area (see Ground Water
fnformation) .
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St inu la t  i on '7  24 .  2  OO-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 Source Information

The applicant has committed to contact the Utah Division of
Wildl i fe resources to instal l  a guzzler on a case by case due to
dininution of ground water resources. The applicant has also
committed to mitigation of water resources where flow is reduced
by 50 Z due to subsidence.

Complianee

The appticant has not addressed the vrater availability and
alternative water sources for al l  exist ing pre-miningr uses that
may be affected by nining.

St ipu lat ion R614-3 01-727-SK

The applicant will amend the permit to include measures to
be taken to protect or replace al l  potential ly affected pre-
mining water uses.

731.  100 Hydro logic  Balance Protect ion

Surface water protection for surface faci l i t ies is contained
in the currently approved plan. For addit ional mine water inf low
the applicant has committed to treatment through a new sump and
pump faci l i ty, and routing excess water to the exist ing sump as a
secondary treatment, then finally routing discharge to the
sedimentation pond. The permittee has conmitted to Utah
Pollut ion Discharge Elimination System monitoring for their
d ischarge s i tes.

Cornpliance

The permittee is in compliance with this section but, must
not rout the nine water to the sedimentation pond unless the pond
is re-sized to demonstrate detention storage and treatment of the
design storm (10yr-5Hr) event including maximum mine-water
discharge.
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Stipulation

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

Surface Water

The proposed new lease areas are primarily located in the
Crandall Canyon drainage basin and to a linited extent in an
unnamed tributary to Huntington Creek. The lease area is
comprised of surface lands that are primarily located in
headwater areas (elevation approxirnately 92oo ft.  ) with no
perennial or intermittent streams existing. Some very
insignif icant, rni ldly developed ephemeral drainages occur on the
Iease area. These areas are located in a relatively rernote and
inaccessible area. The applieant proposes no addit ional surface
water rnonitoring sites for this area.

IIMC 817.53 Transfer of Wel1s - DWD

Existing Environment and Applicantrs Proposal

The applicant has addressed this issue in Volume L, Chapter
3,  pages 3-29 and 3-30 (subni t ta l  dated 2-10-88)  in  the MRP.

No transfer of wells wil t  occur. The applicant intends to
seal  a l l  wel ls  a t  cessat ion of  min ing operat ions.  P lans
incorporating permanent sealing rnethods will be submitted to the
Regulatory AuLhority at that tirne. The plans will include
approved sealing methods.

Compliance

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

Stipulation

None


