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BIOLOGICAL AT-IALYSH

R645-301-321. Vegetation Information.

Plate 9-1, Vegetation Map, is included in the submittal for the proposed Tank Seam
Road and Portal Pad. The new vegetation map has been updated to include the Tank Seam
reference area. The existing vegetation in the area of the proposed disturbance is included
on the map.

An inspection of the proposed road was made by Forest Botanist Robert Thompson on
November 4, 1993, for threatened, endangered and sensitive plant species (page 9B-5), He
$taf€d that the area was clear of any species of concern.

R645-30L-322. Fish and Wildlife Resource Information.

No additional fish and wildlife resource information specific to the Tank Seam road
and portal pad was provided in this amendment. The resource information included in the
permit is general enough to cover this area which is close to the other disturbed areas. The
raptor survey included the proposed area of disturbance. The entire area is classified as

critical deer and elk winter range.

A letter dated December 23, L992 from DWR (page 10D-18) recorlmended the
current proposed road route over other alternative routes because of less impact. The letter
states that the known golden eagles nest within one-half mile of the road are not located in
direct line of site. However, the lower cliff areas are potential Townsend Big-eared bat
habitat. A survey of the area for this species must be complete prior to construction of the
road and pad as required by R6a5-301-322- 100.

R645-3014[0. Land Use.

No amendment to the plan has been made for this section. The stated premining land
use for the area is wildlife and grazing. R645-301411.110 requires the arnendment to state
the current land use for the area which in this ca$e would be only wildlife. Due to the
steepness of the site, livestock grazing would be prohibitive.

The current productivity of ttre area to be disnrrbed has not bbefi described as required
by R6a5-301411.100. The Division will accept a letter from the SCS which states the
estimated current and potential productivity 'of the reference area to fulfitt-this requirement.
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enhancement methods as described in the approved plan.

Stipulations

1. Adjacent to the proposed area of disturbance is potential Townsend Big-eared bat
habitat. As required by R645-30L-322.100, information must be included in rhe plan
which demonstrates that the proposed disnrrbance will not'impact the bats.

2. The plan states that the land use is graeing and wildlife which is incorrect for the road
and pad area. The Operator must state the current land use for the proposed Tank
Seam road and pad as required by R645-301-41I.110.

3. The Operator must describe the current productiviry of the area to be disturbed as
required by R6a5-30141 1. 100.

4, The Operator must commit to interim stabilization of the cut slopes through prompr
establishment of vegetation as required by R645-301-331.

5. The plan fails to state the rate and type of mulch to be used in final reclamation as
required by R645-301-341..230. The Operator must provide the rate and type of
mulch to be used.

ENGINEERING AT.TALY-SJS

CtrRTTFICATION

Regulatory Reference: R645-301-512 .

Analysis: The maps which'have been revised for the Tank Seam proposal are Z4C-
Surface Facilities, Z4E--Surface Facilities, 3-l--Cross Sections, 3-2c-Pss1-ffiining
Topography, 3-2E--Post-Mining Topography, 34c-Bear Canyon No. 2 Mine, 3-5C--Road
Details, 6-9--trnterburden Isopach Map Bear Canyon Tank Seam, 6-10--Overburden M"p
Tank Seam, 6-1l-Isopach Map Tank Seam, 6-12--Stnrcture Contour Map Tank Seam, T-lC-
-Hydrology Map, 7-18--Hydrology Map, 74--Water Monitoring, ?-5*Watershed M.p, 7-7--
Post-Mining Watershed, 7-8C--Post-Mining Drainage Profiles, 8-l-Soils Map, 8-5C--
Reclamation Area, 8-sD-Reclamation Area, 8-5E--Reclamation Area, 8-6*Proposed Tank
Seam Road Topsoil Stockpile, and 9-1--Vegefation Map.

Of the maps listed above, only Z4C, ?4E,3-1, 3-2C,3-?l8,.34C, 3-5C, 6-9, 6-10,
6-11,6-1?.,7-1C, 7-1E, 74,7-5,'l-7, and 7-8C require certification by a professional
engineer or land surveyor. Alt, however, have been certified by a qualified, registered,
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REPORTING AND EMERGBNCY PROCEDURES

Regulatory Reference: R645-301 -5 15

Analysis: The reporting and emergency procedures in the approved plan apply, without
change, to the Tank Seam.

Findings: The reporting and emergency procedures in the approved plan continue to
apply, unchanged by the addition of the Tank Seam.

PREI{ENTION OF SLIDES IN STJRFACE COAL MINING AT-ID RECLATIIATION
ACTIVTTIES

Regulatory Rcfercnce: R645-30 1-5 16

Analysis: There are no surface coal mining and reclamation activities at this site.

Flndings: This section is not applicable to the proposal.

OPERATTON PLAT{

Regulatory Refcrencc: R645-301-520

GENERAL

Rcgulatory Reference: R&45J01-52 t

Analysis: The rneps which have been revised for the Tank Seam proposal are 24C-
Surface Facilities, z-4E-Surface Facilities, 3-l--Cross Sections, 3-2c*Post-Mining
Topography, 3-28-Post-Mining Topography, 34C--Bear Canyol No. 2 Mine, 3-5C--Road
Details, 6-9-Interburden Isopach Map Bear Canyon Tank Seam, 6-10-Overburden Map
Tank Seam, 6-1l--Isopach Map Tank Seam, 6-12-Stnrcture Contour Map Tank Seam, 7-1C-
-Hydrology Map, 7-1E--Hydrology Map, 7-4--Water Monitoring, 7-5--IVatershed M"p, 7:l--
Post-Mini4g Watershed, 7-8c--Post-Mining Drainage Profiles, 8-l-Soils Map, 8-5C--
Reclamation Area, 8-SD-Reclamation ArEa, 8-5E-Reclamation Area, 8-6-Proposed Tank
Seam Road Topsoil Stockpile, and 9-1--Vegetation Map.

52L.110 Previously Mined Areas--The Tank Seam lies entirely within the approved
permit area. Therefore, the approved map$ which show the location and extent of active,
inactive, or abandoned underground mines or mine openings have not been and do not need
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521.240 Mine and Permit ldentification Signs--The Tank Seam lies entirely within the
approved permit area. The sole access to the area is by way of the approved access road and
gate- Therefore, the mine and permit identification signs remain unchanged.

521.250 Perimeter Markers--Perimeter markers wilt delineate the Tank Seam area in
accordance with the approved plan. Perimeter marker specifications remain unchanged.

521.260 Buffer 7-one Markers-There are no buffer zones in the Tank Seam area.

521-270Topsoil Markers--Topsoil from the Tank Seam area will be srored in nvo (2)
stockpiles: one on the present Upper Storage Pad and one ar the first switchback of the Tank
Seam Access Road. Both stockpiles will be marked by lengths of painted rebar as specified
in the approved plan.

[,ocation in Plan: Plates 24c,24F,,3-L,3-zc, 3-zE, 34c, 3-5c, 6-9, 6-10, 6-lt ,6-12,
7-lC, 7-1E, 74,7-5,7-7,?-gC, g-1, g_5c, g_sD, g_5E, g_6 and g-1.

Findings: The proposal futfilts the requiremenrs of this secrion.

COAL RECOVERY

Rcgulatory Rcference: R645-30 l-SZz

Analysis: The Tank Seam will add approximately 6 million torrs to the present estimated
in-place coal reserves. Mining will continue to be by room-and-pillar methods with pillar
extraction, which methods yield, industry wide, an average recovery rate of 50 percent. The
permittee expects to be able to recover approximately 60 percent of the in-place reserves,
which has been the approximate recovery rate r1 the past at this site.

l,ocation in Plan: Pages 3-20, 3-27 and 3-Zg.

Ftndings: The proposal fuIfitls the requirements of this section.

MINING METHOD(S)

Regulatory Reference : R645-30 l. -SZ3

fuialysis: Mining witl continue to be by room-and-pillar mefhods with pillar extraction,
and pillar extraction will be done in the Tank Seam before being done in the lower searns.
Coal will be taken from the Tank Seam operation by belt, transferred to tlre Blind Canyon
Seam through a vertical drop shafit, and transported thence to the loadout facility by way of
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524.700 Records of Blasting Operations--A record of each blast will be kept ar rhe
site and made available, or request, to the Division and the public. The record witl include
the following:

1) The name of the operator conducting ttre blast.

2) The location, date, and time of the blast.

3) The name, signanrre, and certification number of the blaster supervising the blast.

4) The identification, direction, and distance of the nearest building ourside the permit
area.

5) Weather conditions-

6) A record of the blast specifrcations.

Location in Plan: Pages 3-30 and 3-34. Appendix 3-M.

Flndings: The proposal fulfills the requirements of this section.

$TIBSIDENCE

Rcgulaory Reference: R645-30 l-525

Analysis: Since the Tank Seam lies entirely within the approved permit area and directly
above the existing Bear Canyon No. I Mine, the approved plan for monitoring, control and
mitigation of zubsidence has not been and does not need to be revised.

Fiodiogs: The approved plan for monitoring, conffol and mitigation of subsidence
continues to apply, unchanged by the addition of the Tank Seam.

MINE FACILITIES

Regulatory Rcfcrcnce: R645-30 l-s2d

fuialysis: Two new facilities have been added to the mine facilities description: the Tarik
Seam fan and the Tank Seam Borehole Strucfirre.

The Tank Seam Fan will be located on the Tank Seam Portal Pad. This fan is MSHA
approved and has the necessary safety guards in place.
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over the Tank Seam Access Road.

A conveyor will take coal from the Tank Seam Belt Portal to a drop shaft, by way of
which the coal will be transferred to the Bear Canyon No. I Mine. From the Bear Canyon
No- 1 Mine, the coal will be transported to the existing coal loadout faciliry by the exisiing
conveyor system. No coal washing or processing of any kind takes place at this site.

Noncoal mine waste will continue to be handled and disposed of according to the
approved plan.

Location in Plan: Page 34. Appendix 3,{. plates 24E,3-1, and ?-1E.

Findings: The proposal fulfills the requirements of rhis secrion.

I\{ANAGEMENT OF MINE OPENINGS

Regulatory Reference: R645-30 t-SZg

Analysis Three new portals and a shaft will be added to the existing mine openings to
accomodate the Tank Seam: the Tank Seam Fan Portal, the Tank Seam Belt portal, the Tank
Seam Access Portal and the Tank Seam Borehole Stnrcture. The 3 Tank Seaur portals will
be built, maintained, closed and maintained in accordance with the approved plan.

The Tank Seam Borehole Stnrcture is a vertical shaft which will trarufer coal from
the Tank Seam conveyor to the Bear Canyon No. I Mine, whence the coal will be
transported to the coal stockpile by the existing conveyor system. Water for the Tank Seam
operation will also be supplied ttuough this shaft. The shaft will be I feet in diameter and
will be lined with a 4-footdiarneter steel tube. Vibrators will be hstalled on the outside of
the tube to dislodge coal which may jam in it and obstruct it. The shaft opening will be
completely enclosed by a protective stnrcture,

Cunings from the boring of the Tank Seam Borehole Stnrcnrre will be stored
underground in the Bear Canyou No. I Mine. During finat reclamation, these cuttings will
be used to completely bacldrll the shaft from botrom to coftar.

Location in Plan: Pages 3-2,34, 3-108 and 3A-7.

Flndings: The proposal fulfills the requiremenrs of this section,

OPERATIONAL DESIGN CRTTERIA AND PLANS
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The operational road design was analyzed for stability by rhe consulting firm of
Dames & Moore. The results of this analysis are contained in a May 6, 1994 reporr which
has been included in the plan as part of Appendix 3H.

Dames & Moore first determined the material properties of the native material using a
sieve analysis and a direct shear/normal stress test. The sieve analysis indicated that the
material is, by the Unified Soil Classification System, a fine-grained soil. The direct
shear/normal stress test indicated that the material has a cohesion of approximarely.lB0 psf
and displays a friction angle of approximately 32o.

Ustng these material property values, Dames & Moore then performed separate
stability analyses of both the cut slope and the filt slope. Both were anatyzed using a
standard, twodimensional, circular failure computer progftm. The cut slope was modelled
at IH:ZV (63"), under dry conditiohs, with a conservative estirnate of 6 feet of surface
material over bedrock. The fill slope was modelled at lH:lV (45"), also under dry
conditions, and also with an estimated 6 feet of material over bedrock. In addition, the fill
slope was modelled using the worst-case assumption of the road b*ing built entirety on fill,
which does not occur anywhere in the design. Dry conditions were assumed because of the
relatively high proportion of silt- and clay-size material (37 T") and the resultant low
permeability of the native material.

Dames & Moore found that both the cut slope and the fill slope display a minimum 
,

safety factor of 1.4, which is higher than the value of 1.3 required by this section.

Using the data provided by Dames & Moore, the Division performed its own
computer analysis of the stability of the operational road slopes. This analysis indicated the
presence of a potential circular failure surface, with a safety factor of less than the required
1.3, which extends from tlre top of the fitl into the native material and again emerges near
the toe of the fill. Dames & Moore explained, both in telephone conversations with this
writer and in a July 12, 1994 letter to the Division, that rhis failure surface, though indicated
as a possibility by the Division's analysis, is very imFrobable for two reasons. First, even
though the model, for simplicity, assumes a depth to a planar bedrock surface of 6 feet, in
reality the zurface material ranges from 0 to 3 feet in thickness and the bedrock surface is
stepped and rough and often even exposed at the zurface. This means that any faiture
through the native material would cut tluough bedrock--a very unlikely ocflurence. Second,
Dames & Moore's experience indicates that, in situations like that of the Tarrk Seam Access
Road where fill is placed and compacted atop native material, any failures which occur
almost always occur in the flrll or along the boundary between the fill and the native material
and rarely extend into the native material. This writer's experience also indicates that this is
the case.

.tl
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Analysis: The permittee proposes no alternative specifications and claims no settled and
revegetated fills at this site, but intends to use alt available material in finat reclamation.

Findings: This section is not applicable ro the proposal_

RECLA]\{ATION PLAN

Regulatory Reference : R645-30 I -540

GENERAL

Regulatory Reference: R645-30 l -54 I

NARRATII{ES, MAPS, AND PLAT.IS

Regulatory Reference: R645-30 I -542

Analysis:

542.100 Reclamation Timetable--Page 3-83 contains a reclamation timetable for the
entire Bear Canyon site. Reclamation of the Tank Seam will add approximately 4 weeks to
the overall reclamation schedule, which will take approximately 20 weeks.

54Z.ZW Backf,rlling, Soil Stabilization, Compacting, and Grading Plan--Pages i-2., i-
4, 3-108, 3-109,3-110, 3-111 and 3A-?, Appendix 3H, and Plates 3-1, 3-ZC, 3-?E, T-? and
7-8C comprise the plan for backfilling, soil stabilization, compacting and grading.

542.300 Final Surface Configuration Maps and Cross Sections--Pages 3H-13 through
3H-43 show cross sections of the original surface configuration ts which the area will be
reclairned- Plates 3-1, 3-2C, 3-28,7-7 and ?-8C also depict the finat configuration.

542.600 Road Reclamation--See R645-301-534 above.

542.700 Final Abandonrnent of Mine Openings--See R645-301-551 below.

542.720 Disposal of Excess Spoil-*There is no excess spoil at this site. All avaitable
material will be used in final reclamation.

542-l3O Disposal of Coal Mine Waste--No coal mine waste is to be disposed of at

I
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mining in the Blackhawk
Point Sandstone.

Formation by the presence of two Ma Tongues in the Star

Areas of encounte roundwater within the mine ary'fracrures which drain over a
period of several months a the mine advances north d. This indicates a high degree of
hydraulic interconnection gh fracnrres in the po ion of the Blackhawk Formation which
overlies the mine. Inflows in north end of the orth Main and Second East entries are
through roof bolt holes and hai ine fracnrres whi h are presumed to drain overlying perched
aquifers in the Blackhawk Fo
approximately 300 GPM.

n. The cu nt rate of discharge from the mine is

Big Bear Springs and Birch Spri vicinity of the Bear Canyon Mine issue from
joints at the contact befween the ongue and the Mancos Shale. The majoriry of
water inflows in the mine are through holes and fractures draining perched aquifers in
the Blackhawk and an indeterminate of interception of water frorn the floor in the
area of the Second East entries.
tracking of precipitation versus fl

of water source information, the graphical
of the spring water and mine water quality

for tritium dating, analysis of wa ical data using Stiff and Piper diagrams, and
the known presenc,e of three rfaces based on drilling in the Spring
Canyon, Storrs, and Panther T, int Sandstone leads to a conclusion of no
significant material damage outside the permit area.

Fu

The Co-Op Mining pany has drilled 8 exploratory drill holes into the Tank Seam
(page 2-L3, Appendix 7 J, PAP). All were dry except one"which flows at .5 GPM (drilled
up frorn the mine wo
expected to be much
Stratigraphically, the

s in the Blind Canyon Seam). The, inflows into the Tank Seam are
than those encountered in the Blind Canyon Seam.

ank Seam is 250 feet above the Blind Canyon Seam and therefore,
would tend to be dri and not expected to have the ground water inflows found in lower
coal seams (i.e., Blind Canyon and the Hiawatha Seams). There has been no continuous
water quality prob associated with mine water discharge at the Bear Canyon Mine and
therefore it is not pected to change in the future, although it will be closely watched for
any long term

Surface Water

The Perrnittee submitted information in their PHC which documents the quality and
quantity of surface water routinely collected in the permit and adacent areas from stations
located on Bear Creek and Trail Creek. Analytical data from these sources are suilrmarized
in Chapter 7 of the PAP and the Annual reports. _ l-ocations of these monitoring points are

a

it

of the Star
the Hydrologic Bal
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The proposal fulfills the requirements of this section.

PERMAF{ENT FEATURES

Regulatory Reference : R645-301-552

The permittee plans to leave no permanent features at this site.

This section is not applicable to the proposal.

BACKFILLING AND GRADING

Regulatory Reference : R645-30 1-553

Reclamation of the Tank Seam area will involve sealing and backfilling of the
portals, bacHilling of the shaft, and restoration of the access road and pad to the original
surface configuration. No highwalls, spoil piles, depressions or refuse piles will be left.

The road and pad will be backfilled starting at the pad. A backhoe will reach over
the edge to retrieve displaced material and place that material on the surface. The material
will be compacted by the bacl*roe in l8-inch lifts, Topsoil will be placed on the surface of
the fill as it is constructed and then scarified with the bucket of the backhoe.

The reclaimed road design was analyzed for stabihty by the consulting firm of Dames
& Moore. The results of this analysis are contained in a May 10, 1994 report which has

been included in the plan as part of Appendix 3F. This analysis made use of the material
properties determined for the operational analysis, which is included in Appendix 3H.

Dames & Moore determined the material properties of the native material using a

sieve analysis and a direct shear/normal stress test. The sieve analysis indicated that the
material is, by the Unified Soil Classification System, a fine-grained soil. The direct
shear/normal stress test indicated that the material has a cohesion of approximately 180 psf
and displays a friction angle of approximately 32o.

Using these material property valueso Dames & Moore performed separate stability
analyses of both the cut slope and the filI slope. Both \ryere analyzed using a standard, two-
dimensional, circular failure computer program. Both were modelled at 1H:2V (63"), under
dry conditions, with a conservative estimate of 6 feet of surface material over bedrock. Dry
conditions were assumed because of the relatively high proportion of silt- and clay-size
material (37 %) and the resultant low permeability of the native material.
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Dames & Moore found that the cut slope displays a minimum safety factor of 1 .8 and
that the fill slope displays a minimum safety factor of 1.4, both of which are higher than the
value of 1.3 required by this section.

Using the data provided by Dames & Moore, the Division performed its own
computer analysis of the stability of the reclaimed road slopes. This analysis indicated that
the reclaimed slope designs indeed display the required safety factor.

There was concern on the part of some at the Division because Dames & Moore,
after discussion with the permittee, amended the May 10, 1994 report, by changing some of
its original construction recommendations. The May 10 report recommended that the fill be
compacted in 8-inch lifts and that material larger than cobble be removed from the base of
the fill. The amended report recommended that the fill be compacted in l8-inch lifts and
that material larger than 18 inches be removed from the fill and placed at the fill surface.
Dames & Moore explained, in a telephone conversation with this writer and in the July 12

letter to the Division, that the recommendation of 8-inch lifts was changed because it is a
standard for foundation preparation and would thus be excessive in this case. Dames &
Moore further explained that the important thing is that void spaces be properly eliminated
from the fill to avoid excessive settling, but that the presence of large rocks can only enhance
the stability of the fill since they increase its shear strength. Again, this writer's experience
corresponds with that of Dames & Moore. This writer believes that the changes in the
recommendations were proper and in line with good engineering judgement.

Location in Plan: Pages 3-4,3-6, 3-108, 3-109, 3-110, 3-111 and 3D-7. Appendices 3,4,,

and 3H. Plates 3-L, 3-2C, 3-28,'l-'l and 7-8C.

The proposal fulfills the requirements of this section.

STABILITY SYNOPSIS

Cut Slopes: The Division evaluated the cut slopes, in the Dames and Moore report,
on the Tank Seam access road. The Dames and Moore report examined two cut slopes for
reclaimabilty and one for stability. Dames and Moore reported that all the cut slopes would
meet the minimum static safety factor of 1 .3 .

The Division evaluated the cut slopes using SB-STABLE. In the Division's initial
study the soil, rock properties, and slope profiles were the same as those used by Dames and
Moore. The Division's analysis also showed that the cut slopes would have a minimum
static safety factor exceeding 1.3 during construction and reclamation.

The Dames and Moore report examined fill slope profile for stabilify.
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The fill slope profile is shown in Plate 3. The nanrral slope in Plate 3 has an angle of 35
degrees while the fill is 45 degrees. The natural slope is shown to consist of soil.

An assumption used in the Dames and Moore report was that the critical failure
surface would be at the contact between the fill and the natural soil. No other failure
surfaces, for the frll slope, wer€ examined in the Dames and Moore report. Dames and
Moore found the safety factor to be L .44.

The Division determined the safety factor, along the contact between the fill and
natural slope, to be 1.4. The Division then examined other failure surfaces that were not
explored by Dames and Moore. Several failure surfaces were found that did not meet the
minimum safety factor. Some of them had a safety factor lower than 1. 1. Those slip
surfaces would begin at the outer edge of the road, go through the fill into the natural soil,
and exit below the fill's toe.

The text describes the slopes as consisting of bedrock covered with soil. The plate used
to describe the cut slope showed the bed rock covered with 6 feet of soil. The Division
modified the slope stability model, so the nanrral slope consisted of bedrock covered with 6
feet of soil. The rock properties used in the cut slope analysis were used in the model.

SB-STABLE found some failure surfaces that went from the fill into the natural soil, into
the bedrock, and the back into the natural soil and fill. That type of failure seemed unlikely
to the Division. To prevent such failure from occurring in the model the Division increased
the rock's strength parameters in the model. Failure surfaces with safety factor of l.L were
found using the modified profile.

The Division informed Co-Op Mining of the results and they passed the analysis on to
Dames and Moore. In a draft letter to Co-Op, Dames and Moore stated the slope's profile
in the initial study had been overly simplified. Instead of a smooth slope with a uniform soil
cover the natural slope consisted of bedrock "steps". The bedrock is exposed in some areas
of the slope and covered with 2 to 3 feet of soil in others. Dames and Moore felt that if
bedrock steps were added to the model, then the natural slope would not fail.

The Division then modified its model by assigning rock properties to all areas of the
natural slope. Safety factors of 1.31 were discovered for some failure surfaces.

Until then all models had been run using dry soil parameters. It was assumed that since
the bedrock was close to the surface any pore pressure would be minor. When saturated
conditions were used (still no pore pressure) the lowest static safety factor was 1.29.

The Division then ran the model, assuming dry conditions and 2 feet of soil covering the
bedrock. The lowest safety factor was 1.2. The contact between the fill and natural slope is
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90 feet. The critical failure surface extended 40 feet into the natural soil. Dames and
Moore did not state what the maximum spacing of the steps was. If a 4O-foot width
between steps does occur near the toe then the slope will have not met the minimum
safety requirements. rffhen saturated conditions were assumed with 2 feet of soil cover, the
safety factor dropped to 1.15.

The Division contacted UDOT for their opinion on placing fill, that will have a 45 degree
slope, on a 35-degree slope. They said that they would not recommend placing any fill on a
35-degree slope.

STAB.ILITY-

Cut Slopes and Reclamation: Using the information supplied by Dames and Moore the
Division performed a slope stability analysis. The Division's results agreed with the Dames
and Moore study that showed the cut-slopes to be stable and reclaimable.

Fill Slope: The Division did not agree with the initial Dames and Moore study regarding
the fill-slope. Even after the Division added a strong bedrock layer 6 feet under the natural
soil the safety factor continued to be 1.1.

S/hen Dames and Moore learned of the low safety factor they revised their assumptions
about the slope's profile. They claimed that if the slope was modeled with bedrock steps
then the safety factors would be satisfactory. Dames and Moore did not supply the Division
with any information on the steps spacing or demonstrate that the steps would prevent
failure.

ril/hen the Division analyzed the slope using Dames and Moore revised assumptions the
safety factor was 1 .3 L . When saturated soil conditions were assumed the safety factor
dropped to I.29. The regulations require road embankments to have safety factors no less
than 1 .3.

The bedrock step spacing is important. The Division has demonstrated that if a 40 gap in
the bedrock can result in a safety factor of 1.2.???????? While Dames and Moore's
assumption about steps may appear reasonable they have supplied the Division with no
information that such conditions will occur on all fill surfaces.

In the model the fill did not fail because it has high strength parameters. The strength
parameters were based on one soil sample. If the parameters are decreased slightly then the
fill failures have the required safety factor.

The model is very sensitive to small changes in slope profile and material properties.
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If the Operator is allowed to construct fill slope then he must supply the Division with
detailed as-built designs demonstrating the slope's stability.

Stipulations

The Operator must expose bedrock when needed to ensure that the slope is stepped.

The Operator must test fill material prior to placement.

The Operator must submit detailed slope profiles and stability analysis for each fill-
slope.

BASELINE DATA

R645-30I-729. Cumulative Hydrologic Impact Assessment

Revised Hydrologic Evaluation of the Bear Canvon Mine

In the review of additional information to put together the 'Revised Hydrologic
Evaluation of the Bear Canyon Mine' the following items were considered: 1) the updated
PHC (Probable Hydrologic Consequences) data submitted by Co-Op Mining Company, and
2) the September 9, 1993 informal hearing transcripts.

Ground Water

Within the vicinity of the Bear Canyon Mine, two major springs have been identified: Big
Bear Springs and Birch Springs. Big Bear Springs (maintained by the Castle Valley Special
Services District) discharges from three prominent joints. Birch Springs (maintained by the
North Emery Water Users) discharges from the normal fault which has approximately 20 feet
of vertical displacement. Both springs discharge from the lowest sandstone unit of the Star
Point Sandstone (Panther Tongue), where the Mancos Shale acts as a barrier to the
downward movement of groundwater. As a result of the Order issued by the Division of
Oil, Gas and Mining, Co-Op Mining Company initiated a drilling program to better define
the ground water flow path associated with the Blackhawk-Starpoint aquifer in the area of the
mine.

Although a regional aquifer (termed the Star Point - Blackfiawk Aquifer by Danielson, et
nl.o 1981) has been designated for the area, in-mine drilling and aquifer testing conducted for
this study area indicate that three aquifers within the Star- Point Sandstone have individual
static water levels. Further, in the southernmost hole (DH-3) shown on Plate 2, PAP, none
of the three aquifers are fully saturated. This fact indicates that each of the units have a

6.

7.

8.
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separate and distinct water levels. The springs issue from the bottom of the Panther Tongue
(4I7 - 433 feet below the Blackhawk formation contact with the Star Point Sandstone),
therefore, Birch Springs and Big Bear Springs are hydrologically isolated from the impacts of
mining in the Blackhawk Formation by the presence of two Mancos Tongues in the Star
Point Sandstone.

Areas of encountered groundwater within the mine are fractures which drain over a
period of several months as the mine advances northward. This indicates a high degree of
hydraulic interconnection through fractures in the portion of the Blackfiawk Formation which
overlies the mine. Inflows in the north end of the North Main and Second East entries are
through roof bolt holes and hairline fractures which are presumed to drain overlying perched
aquifers in the Blacl'rfiawk Formation. The current rate of discharge from the mine is
approximately 300 GPM.

Big Bear Springs and Birch Springs in the vicinity of the Bear Canyon Mine issue from
joints at the contact between the Panther Tongue and the Mancos Shale. The majority of
water inflows in the mine are through bolt holes and fractures draining perched aquifers in
the Blackhawk and an indeterminate amount of interception of water from the floor in the
area of the Second East entries. The review of water source information, the graphical
tracking of precipitation versus flow, the testing of the spring water and mine water qualrty
for tritium dating, analysis of water qualrty chemical data using Stiff and Piper diagrams, and
the known presence of three separate piezometric surfaces based on drilling in the Spring
Canyon, Storrs, and Panther Tongues of the Star Point Sandstone leads to a conclusion of no
significant material damage to the Hydrologic Balance outside the permit area.

Future Minins in the Tank Seam above the Bear Canyon Seam

The Co-Op Mining Company has drilled 8 exploratory drill holes into the Tank Seam
(page 2-I3, Appendrx.7 - J, PAP). All were dry except one which flows at .5 GPM (drilled
up from the mine workings in the Blind Canyon Seam). The inflows into the Tank Seam are

expected to be much less than those encountered in the Blind Canyon Seam.
Stratigraphically, the Tank Seam is 250 feet above the Blind Canyon Seam and therefore,
would tend to be drier and not expected to have the ground water inflows found in lower
coal seams (i.e., the Blind Canyon and the Hiawatha Seams). There has been no continuous
water quality problems associated with mine water discharge at the Bear Canyon Mine and
therefore it is not expected to change in the future, although it will be closely watched for
any long term trends.

Surface Watef

The Permittee has submitted information in their PHC which documents the quality and
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quantrty of surface water routinely collected in the permit and adjacent areas from stations
located on Bear Creek and Trail Creek. Analytical data from these sources are summarized
in Chapter 7 of the PAP and the Annual reports. Locations of these monitoring points are
presented on Plate 7-4 of the PAP. The following potential impacts are discussed in the
PHC on pages 3-10 thru 4-3:

t Contamination from acid- or toxic-forming materials;t Increased sediment yield from disturbed areas;t Flooding or stream flow alteration;I Impacts to the chemical quality of surface water; andt Impacts to surface water quantlty.

The Permittee has provided a summary of the potential impacts based on the Potential
Magnitude of Impact and the Probabihty of Occurrence. The two potential impacts to
surface water quality with moderate or high probabilrty of occurrence are in order, road
salting and mine discharge. Both potential impacts are being monitored, by monitoring
treatments in place (i.e. sediment ponds). Any mitigation of road salting within the permit
area will be based on UPDES permit requirements. The monitoring of discharge and
underground occurrence are in place to determine if mitigation measures are needed.

The Permiffee has provided an adequate erosion and sediment control plan for
reclamation of the Tank Seam and therefore a Cumulative Hydrologic Impact Assessment can
be completed.

Findins

The Permittee has met the requirements of the rules regarding the collection of Baseline
ground and surface water data. The Permittee has also provided an accurate assessment of
the potential impacts from mining the Tank Seam. The Permittee has met the requirements
of the rules regarding erosion and sediment control for reclamation.

EROSION AT{D SEDIMENT CONTROL

R645-301-741 thru
742.126 and 742.240 Sediment Control Measures

Operation Plan

The Permittee is proposing to build a road and pad area isolated from the normal
sediment control facilities at the main facilities area in steep canyon which is considered a
space limited environment. Therefore, the Operator has decided to treat all disturbed areas
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using alternative sediment control (i.e., silt fence and erosion control matting). The
Permittee meets the regulatory requirements of R645-30t-74L through 742,126 and 742.240.
The construction procedures for installation of sediment controls are described on pages 3H-
2, 3H-3, Figure 3H-2, and 3H-6, 3H-9, and 3H-10. Each BTCA area is described in
appendix 7-K. Approximate silt fence locations are shown on Plates 7-1C and 7-1E. As-
built drawings will be submitted following construction(page 3H-10). A berm will be
constructed on the downhill side of the road cut. A drawing of the berm configuration is
shown on figure 3H-1 and 3H-2. When the berm is in place, the road cuts will be started
using a front end loader and/or backhoe. The road cuts will be made into the slope towards
the cut face rather than parallel to the slope to allow any slough to be contained within the
berm.

Culverts will be installed on the fill slope as construction progresses upslope. Culvert
outlets will be protected as described in Section 7.2.7,3., Table 7.2-L1., Culvert
Characteristics describes the size of culverts and the outlet conditions.

Reclamation

The Permittee commits to erosion control matting on slopes greater than 2:1 in section
3.6.4 of the Bear Canyon plan and page 3-111 of the Tank seam submittal. The permit does
have a comprehensive maintenance plan for erosion. The Permittee has included a plan
found on pages 3-81 and 7K-15 of PAP for monitoring sediment contributions and
maintaining erosion following reclamation of the site.

Findings

The Permittee has met the requirements of the sediment and erosion control rules. The
plan minimizes erosion to the extent possible and prevents additional contributions of
sediment to stream flow.

SURFACE WATER DTVERSIONS

R645-30L-74240n. Diversions

OperatioJ Plan

A summary of surface water diversions calculations can be found in Table 7.2-10. A
table describing ditch characteristics for disnrrbed area ditches is found on pages 7G-46 and
47 . Table 7 .2-t1, Culvert Characteristics, sufilmarizes the outlet conditions for each
constructed culvert. Page 7G-24A and B gives the culvert size, type, contributing
watersheds, Peak Q(cfs), slope(ft/ft), and outlet condition.
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The Permittee has used the SCS curve number methodology to generate peak flows.
These flows are used to assess the adequacy of the culverts. The curve numbers were
chosen, peak flows generated based on watershed characteristics, and the Flowmaster
computer program used to size or determine the adequacy of the culverts and road side
ditches to pass the necessary flows from the 10 year-6 hour design storm.

Reclamation

The reclaimed Tank Seam access road channel designs are discussed on pages 7H-52
through 7H-77 . The peak flows for all the six reclaimed channels are found on pages 7H-65
showing maximum velocity and maximum flow depth.

V/ith review of this background information, it appears that stable reclamation is the
single most important issue concerning diversions. Due to the steep maximum slopes
(beyond the angle of repose), the drainages can not be reclaimed in a stable manner with
riprap. Therefore, the drainages must be reclaimed back to stable natural drainage
characteristics using the current drainages as a guide. None of the existing boulders or
natural riprap will be removed, only the fill placed in the drainage. The Permittee has
provided the documentation of the current drainages in the form of photos, average bottom
widths, average depths, and average slopes. Characteristic rock sizes are also given for each
channel. Profiles of the pre-mining, and subsequently the proposed post-mining channels are
shown on Plate 7-8C. This information will allow for accurate reclamation of the disturbed
portions of the channels by mimicking the premining conditions.

The Permittee will be required to prevent additional contributions of sediment to stream
flow outside the permit area. It is recommended that the Permittee monitor overland flows
from undisturbed and disnrrbed reclaimed areas to gain some understanding of what the
expected sediment concentrations are in terms of settleable solids, suspended solids, and
particle size distributions. The Division currently has a program where overland flow
samplers can be gotten from the Division and used to collect these type of analysis. In the
plan the Operator has mentioned the use of erosion control matting and other methods to
control erosion.

Finding

The Permittee has met the requirements of the rules by providing an adequate plan,
discussing the reclamation of the channels which provides for natural restoration of the
channels back to premining conditions characteristic of the natural watersheds prior to
mining.
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TECHNICAL ANALYSIS
(lncludes Fee Leqse Addition)

BEAR CANYON MINE
CO.OP MINING COMPANY

ACT/0r5/025

Emery Couilly, Utqh
August I l, 1989

UMC 785.19 Alluvlql Volley Floors-(RVS)

Existine Eavi roment and Applicant'e Progosal

Bear Creek Canyon enconpassea linited unconsolidated streanlaid
deposits (P1ate 7-4). Although Bear Creek sustains sufficient water
for linited agricultural activities, the applicant states that the
"area has no history of agricultural attenpts" (page 3-100), The
Division deternines that the lack of "agricultural attenptsrt also
precludes past utilization of flood irrigation. lloreover, technical
staff inspections of the mine site have not identified the presence
of flood irrigation. Linited streanflow, poor soil conditions
(Plate 8-1) and steep topography (Plate 7-4) indicate a low
capability for the area to be flood irrigated.
Conlrl iance

Sufficient infornation about al1uvia1 deposits and irrigation
are available to determine as required by Ill{C 785.19(c)(2) that no
alluvial valley floors exi st .

The applicant ie in conpliance wittr this section.

Stipulations

None.

UMC 817.1| Slgns ond Morkers-@Gl)

Existing Envi roament and ADplicantt g Propogal

Signs and narkerg for the Bear Canyon Mine are described on page
3-30, The naintenance and removal schedule for all signs is
outlined in Table 3.4-2, page 3-31.

Cornpl iance

The size, description, naintenance and removal of signs for the
Bear Canyon lline meete the reguirenents of this section.
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The applicant is in conpliance with this sectlon.

Stilrulationg

None.

UMC 817.13-.15 Coslng ond Seqllng ol Underground Ooenlngs-RVS)

fisting Envi ronment and Agplicaat rs Proposal

Eo.rehsl€C. The appLicant has drilled 14 boreholes for the
purpose of evaluating the permit and adjacent area ground-water
system (Appendix 7-A). Borehole locations have been identified on
Plate 7-4. One additional borehole will be cornpleted to further
evaluate the ground-$rater systen (page 7-43 and Plate 7-4).

The applicant states that, upon abandonnent, all boreholes will
be plugged with five feet of cement as required by Rule M-3(5), Utah
Mined tand Reclanation Act of 1975 (page 3-66).

_Enfti._qg* The applicant has comnitted to sealing all nine
entries upon conpletion of mining (page 3-67). Seals will be
constructed of solid concrete blocke in a double wall thickness (16
inches) and located a nininun of 25 feet fron the entryway (page
3-67). Installation will include recessing the seale 16 inches and
12 inches into the rib and floor, respectively. Seals will not be
recegged into the roof. Structural integrity will be enhanced by
incorporating interlaced pilasters in the central portion of the
seals ,

Figure 3.6-1 (page 3-69) indicates entries will be backfilled to
the seal (not less than 25 feet) with noncombustible naterial . The
entryway and adjacent highwall (including the exposed seam) area
will be backfilled with nonconbustible material , graded, covered
with suitable topsoil naterial and revegetated.

The applicant proposes to install ternporary seals for entrJn'rays
that are tenporarily inactive (page 3-101). Tenporary seale will be
constructed of lroven wire and posted. Boreholes utilized for
ground-water monitoring will be sealed in a non-pernanent fashion by
installing PVC surface casing with a threaded cap for access.

Comgliance

The applicantrs proposals for perrnanently sealing boreholes and
entries are designed to prevent access and preclude toxic drainage
fron entering ground or surface waters as reguired by IIMC 817.13 and
817.15.

The applicant has provided adequate plans for posting signs and
liniting access to tenporarily inactive entries. The applicant's
ploposal for tenporarily sealing boreholes (i,e., ground-water
nonitoring we1ls) neets the requirements of this section.t
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The applicant is in compliance with this section,

O stipulations
None ,

Existing Envi ronoent and Apllicant's Proposal

The Bear Canyon ltine was developed in an area of pre-Law (SMCM)
disturbance and had no topsoil removed fron the najority of the ten
acres of disturbance (page 8-18), The scale houge and adjacent area
(Plate 2-4) was disturbed by construction activitiee in
approxinately 1985. Topsoil and eubsoil was analyzed (Appendix
8-A), and separately removed and stockpiled (Partial State
Inepection Report, March 8, 9 and 10, 1983). Approxirnately 2,600
cubic yards of soil nas stockpiled in the original topsoil storage
pile (Plate 2-4) fot final reclamation.

Topsoil rnaterial , approximately 3,400 cubic yards was purchased
frorn R.D. Canpbell (page 8-14) and stockpiled in the Ball Park
Topsoil Storage Pile (Plate 8-4).

The calculated volume of topsoil reguired to redistribute six
inches over ten acres equals approrinately 8,067 cubic yards,
Stored topsoil on site anounts to approximately 6,000 cubic yards of
material , Consequently, a topsoil deficiency exists, equalling
approxinately 2,067 cubic yards (page 8-18).

The operator has proposed utilizing downcast material adjacent
to the old portal accees road as a plant gtotrtth nredium for final
reclanation (Appendir 8-D).

Chemi cal and phys i cal- analys e s of
materiaL is located in Appendix 8-A.
and a soils map are given in Appendix
respectively.

Compl iance

all approved stockpi 1ed soi 1
Soil mapping unit descriptions
8-B and on Plate 8-1,

Coal mining activities occurred prior to the Surface Mine
Control and Reclanation Act (SMCRA), Public Law 95-87 of August 3'
L977, Accordingly, no topsoil was salvaged fron the majority of the
disturbance, Topsoil was salvaged fron the gcalehouse area
(approxinately 3.2 acres). Analyses of the topsoil were conducted
prior to removal (Appendix 8-A), Existiqg vegetation was renoved
and topsoil rras separately removed, utilizing bulldozers, front-end
loaders, and dump trucks (pages 8-19 and 8-20). Profile
descriptions and chenical and physical data indicate no
characteristics that would jeopardize reclanation success within the
salvaged nater ial ,
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Topsoil material purchased fron R.D, Canpbell has been
sufficiently characterized by the applicant, Mass balance
calculations indicate a topsoil deficiency for final recLanation
(deficiency equals approrinateLy 2,067 cubic yards), The applicant
has proposed utilizing existing material on site (downcast naterial)
or purchasing a suitable topsoil off site and hauling it to the nine
(Appendix A, page 8A-2).

The Division will deternine, based on physical and chernical
characteristics of the substitute naterial , and results derived fron
the revegetation test plots lrhether dolrncast naterial will be
suitable topsoil naterial ,

The applicant is in conpliance with thie section.

Stipulatione

None.

UMC 817.23 Topsoll: Sloroge-fiS)

kisting Envi ronneut and Applicantt e Progogal

Topsoil was renoved frorn the gcale house area and placed in the
original topsoil stockpile (P1ate 8-4). Reseeding has already
occurred and a bern has been constructed around the perirneter of the

,,^ stockpile to contain any ninor erosion on site (page 8-12), The
I as-built survey ls shown on Plate 8-2.

- Approxirnately 3,400 cubic yards of topsoil was purchased from
R.D. Campbell (page 8-14) and etored within the Bear Canyon Ball
Park Topboil Storage Pile (Plate 2-4). The area was reseeded in the
fall of 1988 and a protective bern has been constructed (page
8-15). A sprinkler Eysten has been installed on the storaee pile
(N0V 89-32-2-1 abatenent reguirenent).

Once a substitute topsoil material is adeguately characterized
for euitability and approved by the Division (see discussion under
II!,IC 817 .22), the operator ensurea that the uraterial is placed on a
stable surface, protected fron wind and water erosion, 'excluded f rorn
the influences of active operations, and left in place (page 3-61,
8-21 and 8-22).

Comlrli ance

Rernoved and purchased topsoil has been placed within the pernit
area, Imnediate redistribution of topsoil is not practical because
essential facilities will renain operational throughout the life of
the facility. The applicant has connitted to pronptly reclaiming
disturbed areas when no longer needed for operations (page 3-61).

I -4-
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The areas where topsoil has been stored (0riginal Topsoil Pile
and Ball Park Topsoil Storage Pile) are relatively flat, The
surrounding terrain does not pose an inninent danger for slope
failure.

The stockpiles have been adequately protected from wind and
water erosion, There are no plans to move the stockpiles from their
present location.

The operator has connitted to fulfilling the requirenente of
this section for the proposed substitute topsoil naterial ,

The applicant is in conpliance with this section.

St ipulat ions

None.

UMC 817.24 Topsoll: Redistllbutlon-GS)

Exieting Envi roprent and Alrglicantrs Propogal

Prior to the redistribution of topsoil, regraded land will be
scarified by a ripper-equipped tractor to a depth of 14 inches (page
3-78).

Steep slope areas which must remain after abandonment will
receive special ripping to create ledges, crevices, pockets and
screes and are referred to as cat track terraces (page 3-80),

Topsoil redistribution procedures will ensure that approximately
six inches of topsoil will be placed unifornly upon the approxinate
ten acres of disturbance (page 8-23). Topsoil will be redistributed
in the fa1l of the year.

To nininize conpaction of the redistributed topsoil, travel on
reclained areas wil.1 be linited. After topsoil has been applied,
surface compaction will be reduced with disking to a depth of six
inchee (page 8-23).

The apglicant will exercise care to guard against erosion during
and after application of topsoil and will enploy vrood fiber nulch
and tackifier to ensure the stabiJ.ity of topsoil on graded slopes
(page 8-23).

Conpliance

The redistribution of topsoil to a uniforn depth of six inches
is adequate to support the postnining land use of recreation,
livestock grazing, and wildlife habitat. The depth of redistributed
topsoil closely parallels predisturbance conditions.t -5-



Scarification of regraded spoils and disking of redistributed
traff ic andtopsoil will alleviate compaction caused by machinery traffic an

ensure good overburden/soil contact, thereby preventing slippage andensure good overburden/soil contact, thereby prevent
create a soil profile conducive to root penetration.

Regraded soils should be left in a roughened condition to
provide rnicro-relief to reduce runoff and maintain availabl-e water
supply to the vegetation.

All
should
resuLts

soil. redi stribution and seedbed preparation activities
be carried out when the soil is dry. I.lorking on wet soil
in excessively compacted soil.

U-MC I | 7.25 lopsoil: Nuttients ond Soil A.mendments-(HS)

Existing Envilonment agd ABplicant' s ProPosal

Wood fiber mulch and tackifying agents will ensure adeguate
protection from wind and r,rater erosion by raising the wind profile
above the soil surface and acting as a barrier against raindrop
impact .

The applicant is in compliance with this section.

None.

Topsoil will be tested before it is seeded to determine
and amount of fertilizer of, neutralizer required (page 3-81 )
analyses wil-l- be conducted for the f ollowing constituents:
Texture, AvailabLe Phosphorus and Nitrogen, pII, Electrical-
Conductivity and Sodium AdsorPtion Ratio. -A1-1 necessary
fertilizatibn or neutralization, as deternined by soil testing' will
be done (page 3-81)

The applicant has committed to samPling
deficiencies or toxicities which may inhibit

topsoi 1 to determine

success. At a minimum, the parameters listed
analyzed. Other parameters may be required,
test resuJ.ts.

The applicant is in compliance with this section.

S@

'l
the type
. Soil
Soil

or prevent revegetation
above will be

based on preliminary

None.
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Existing Enyir.onment and Applicant' s Proposal

Surface Water-(TlI)

The applicant proposes to conduct aLl operations in such
as to minimize potential impacts to surface and ground-water

The following quotes describes the existing surface water
environment at the Bear Canyon I'Iine.

"The channel of Bear Creek is straddled by the mine plan area
with the vast najority of the area, disturbed and undisturbed, west
of the creek, Bear Creek is a perennial strean with flows often
frozen during the winter. An internittent tributary flows into Bear
Creek fron the east in the nine plan area, but this tributary does
not pass through any disturbed area" (page 7-50). Bear Creek flows
into Euntington Creek approxinately one mile south of the mine site.

The applicant has included Bear Creek flow data <L97e-79) from a
U.S. Geological Survey report in Table 7.2-2.

The applicant also included historical water guality and flow
data frorn 1984-87. Data were obtained at three stations:

1. BC-I Upper Bea! Creek,
2. BC-z Lower Bear Creek,
3. BC-3 Right Fork Bear Creek;

The applicant nakes the following comrnitnents regarding
r ec lanat i on .

"Upon conpletion of nining activities, all diversion structures
(ditches, culverts, ponds) sha1l be reclained as close to original
coafiguration as possible. Sequencing of this reclamation shal1 be
from the highest points in elevation to the lonest ones, In
addition, the lower dieturbed area collection ditchee and
sedirnentation ponds shall not be removed until the reclaimed areas
have been stabilized",

For additional technical information regarding reclamation see
Section 7.3, Reclanation Eydrology.

Ground-tfater- (RVS )

The applicant describes ground water as occurring under confined
and unconfined conditions in the permit and adjacent area (page
7-5>. Unconfined conditions occur within shallow alluvia1 deposits
as 1ocal perched zones, whereas confined conditions are recognized
at depth and are associated with fault zones and relatively

a way
qual i ty .

r,..,-.'l
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permeable lithologies that are overlain by impermeable rocks or
juxtaposed by faulting against impermeabLe rocks (page 7-5).
Surface percolation from snowmelt is thought to be the source of
most ground-water recharge.

permit area. Bear Spr ittg
( 17 gpm average flow) are
intermittent (Tab1e 7 . 1-4 )

Three springs occur adjacent to the
(L40 gpm average flow) and Birch Spring
perennial and COP Development Spring is

The applicant states that spring flow is controlled by a fault
zone that drains aguifers adjacent to the pernit area (page 7-18),
Discharge data indicate springs and seeps respond to seaeonal runoff
(Section 7,L,3, page 7-7). The applicant currently nonitors
fluntington Spring (SBC-4), Birch Spring (SBC-5), Co-Op Developnent
Spring (SBC-6) and Mine VJater Discharge (SBC-I), see Table 7.1-8.

The applicant initiated a drilling program (L2 boreholes) to
identify aguifers within the nine plan area. Data fton four
boreholes adjacent to the pernit area nere also utilized to
characterize the regional ground-nater system. one borehole
(SBC-2), located adjacent to the nain access portal , penetrated the
ltancos Shale and did encounter traces of nater (page 7-5), The
remaining boreholes penetrated units above the Mancos Shale and did
not encounter water (Table 7.1-5). These borehole data indicate
aquifers within the vicinity of the perrnit area are laterally and
vertically restricted to Localized saturated zones (page 7-27).

Mine inflow totals approxinately 60 gpm from the east bleeder
area and minor roof drips that flow continuously (page 3C-10),
lrtine inflow is attributed to dewatering of localized aquifers and
the intersection of mine workings with flow along fault/fracture
conduits (pages 3C-16 and 3C-17).

Water guality data for eprings and mine inflows are given in
Table 7,1-3. These data indicate water guality is within state and
federal standards,

Compliance

Surface tfater-(11t)

The applicant has provided alnost nine years of continuous ltater
quality data on the Bear Creek drainage, The existing water quality
in Bear Creek is narginal , The nine hae sedinent controls in place
and routes all undisturbed drainage around the site, mininizing
irnpacts to Bear Creek.

A11 data collected since the nine has been in operation shows
that no changes to water guality and guantity to date have occurred
due to rnining. Therefore, a determination of nininal change to
prevailing hydrologic balance can be made based on the assessment of
data collected to date,

-8-



The applicant has connitted to collect data in the future as
outlined in the Divisionrs Guidelines and shows the stations and
parameters to be sampLed in Tables 7.1-8 and 7.1-9 through 1995.

The applicant is in conpliance with this section,

Ground-lfater- (RvS )

The applicant has provided infornation about the occurrence,
novement and guality of ground water that, in conjunction with the
comrnitnent to naintain a hydrologic barrier along the fau1t, al1ows
a deterrnination of mininal change to the subsurface hydrologic
balance, Dloreover, the applicant has coonitted to developing an
additional. in-mine borehole (page 7-43), acquiring additional
baseline ground-water data (pages 7-37, 7-38 and Table 7.1-4), and
subrnitting an Annual Hydrologic Monitoring Report (page 7-43).

The applicant is in conpliance with this section.

Stipulations

None,

UMC 817.42 Wqler Quollty Slqndords qnd Effluent Umllollons-OlyD

for
The
the

applicant proposes the following water treatment measures
mine plan area.

"The vast najority of the disturbed area of the Bear Canyon Mine
is on the west side of Bear Canyon (sane side as the mine portal and
to the south). AlL the runoff fron this west side disturbed area is
collected and channeled to Sedinentation Pond A. The sna1l anount
of runoff fron the disturbed area east of Bear Creek is channeled to
Sedimentation Pond B. In order to ninirnize the anount of srater
crossing the disturbed area, runoff fron the undisturbed area above
the mine is diverted around or channeled through the disturbed area
and into Bear Creek" (page 7-58).

The Co-Op Mining Company wae issued by the Departnent of Eealth,
Division of Environmental Eealth, general pernit numbet UT-6040006
for five discharge points on May 4, 1989, This includes two
sediment pond points and two underground discharge points. The
perrnit and nonitoring requirements for all discharge points is found
on pages 78-11 through 78-31. A nap showing all nonitoring points
is on page 78-10.

A11 disturbed drainage which does not drain to a sedinent pond
and is snall in size and treated by alternative sedinent controls is
described in Appendix 7-K and shown on Plate 7-1 .
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ConDliance

A11 disturbed drainage and discharges are treated by treatment
facilities or alternative sedinent controls and meets all appllcable
state and federal efflueot Limitations and does not degtade
receiving iraters,

The applicant is in conpliance with this section.

Stipulations
None.

Exieting Envi ronment and Aplrlicantr s Propoeal

The applicant uses a series of diversion ditches and cuLverts to
divert "disturbed'r and "undisturbed" drainage through the Bear
Canyon Mine Permit Area. The caLculations for these structures are
shown on two tables labeled t'Sunmary of Ditch Sizes'r and "Sunmary of
Culvert Sizeg" (Section 7.2.8>,

Standard engineering practices were ueed in sizing the ditches
and culverts, Refer to Plate 7-1 for locations of the various
ditches and culverts and Plate 7-5 for watershed areas used to
calculate design flo$rs (Appendix 7-F).

Comlrliance

The Division has analyzed the design calculations proposed by
the applicant for the disturbed and undisturbed eurface water
drainage plan. A11 ternporary diversions, including ditchea and
culverts, have been designed to convey a lO-year, 24-hour peak flow
(Appendix 7-F), ChanneL linings, silt fences and energy dissipators
have also been designed according to IJMC 8L7.43 and approved by the
Division (Section 7.2.8, Figures 7.2-8 and 7.2-9>.

The applicant is in compliance with this section.

Stilrulations

None,

- 10-



Exietine Envi ronnent and AnrPlicant I s ProDosal

The applicant has proposed to restore the natural drainage
Bysten found in the pernit area. This includes two small epheneral
channels and Bear Creek, which is a perennial stream, The tlro
ephemeral channels will be reconstructed in the locations, and to
the dinensions shown in cross sections (C-C and D-D) and profiles (E
and F) found on Plates 7-7 and, 7-8. Table 7,3-1 contains a sunnary
of the 100-year, 24-hour flows, expected velocities, Manning
co-efficients, slope, and riprap sizing associated with the two
epheneral channels (Section 7.3.2>.

Bear Creek channel restoration involves re-creation of the
natural channel based on cross sections taken prior to channel
disturbance. The applicant plans on using rock check dams along the
course of the channel utilizing native materials to enhance
reestablishnent of riparian vegetation, The holding ponds created
by the check dams will fill with sediment and nininize the
downstrea[r rnigration of silt and convert these silted-in areas into
potential riparian vegetation areas (Section 7.3.3),

Measures will be taken to restore a pattern
and drops approximate to natural stream channel
Riprap and fiLter blankets under the ripr+p r^rill

-- erosion. These materials will be placed in the''l as shown on Plate 7-7 .

of riffles, pools
character i st i cs .

be used to control
ephemeral channels

Gqnulianse

The applicant hag met the criteria spelled out in IIMC
817.44(d)(1)(2)(3). Since no pre-existing cross sections for the
two epheneral drainages are available, the applicant has chosen to
size these two channelg based on the LO0-year, 24-hour storn event
criteria listed in IIMC 817.44(b)(2). Bear Creek hae been sized so
that the capacity of the channel itself is equal to the capacity of
the unnodified stream channel itnmediately upstrean and downstream of
the current diversion (see Plate 7-8), A11 three channels will be
restored to a natural meandering shape at an environmentally
acceptable gradient. Also, a pattern of riffles, pools and drops
will be restored to approximate natural stream channel
characteristics.

The applicant is in compliance with this section.

Stipulations

None,
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,..:.'l UMC 817.45 Sediment Control Me_gqures:fiM)

Bear Canyon Road erosion control is proposed as follows by the
applicant.

'iDitches and culverts have been added to the road to control
runoff and safely paes the runoff from a lO-year, 24-hour
precipitation event (see Plate 3-1 and 3-5). Ditches shall be
naintained at a minimum depth of 1,8 feet, and at least 30
inches of headwater depth will be maintained at the inlet of the
18 inch culverts. Culverts are fitted with trash lacks to
prevent plugging and buried and compacted a nininum of 30 inches
to prevent crushing. rn areas where velocities of runoff exceed
five fps, erosion protection such as straw bales at 100 foot
intervals or six-inch nedian diameter riprap on a bed of
gravel/sand six inches thick ghall be naintained, Culvert
spacing conforms with the reguirenents of ltltlC 817.153(c)(2)(i).
Rock or concrete headwalls shall be other erosion protection
ehall be the outlet" (Appendir 3-D).

Several alternative sediment control nethodologies (i.e., silt
fences and energy dissipators) are currently utilized or will be
used as necessary within the pernit area (Appendix 7-K, Snal1 Area
Exenptions ) .

Conpliaace

The applicant hag provided the necessary PAP documentation
regarding alternative sedinent co[trol areas (ASCA's), including
identification (Appendix 7-K) and location of these ASCA's on Plate
7-1 , Moreover, field inspections have deternined that alL these
areas gualify as ASCAi s and runoff fron the ASCAts will rneet
applicable state and federal effluent linits. The total drainage
area conbined for the ASCA's is lees than 15 percent of the total
disturbed area, neeting Division guidelines.

Figures 7.2-8,7.2-9, and 7.2-10 document acceptable
installation designs for the ASCA's currently in place. Maintenance
of all sedinent control structureg is discussed on page 3-8 of the
PAP with a commitment to maintain structures to neet all applicable
state and federal effluent limits.

The applicant is in conpliance with this section'

Stipulations

None,

t
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UMC 617"46 Hydrologlc Bolonce: Sedimenfqllon Ponds-(M)

Exietine Envi ronment and Applicantrs Proposal

The applicant includes the following proposal for sedinent ponds
in the PAP.

e Bear Canyon I'line
he mine portal and
turbed area is
The small amount
ek is channeled to
ount of water
turbed area above
bed area and into

The disturbed area west of Bear Creek was split into three
sections to facilitate calculations. The design calculations for
both Pond A and B are f ound in Section 7 .2.5.1.

"The vast majority of the disturbed area of th
is on the west side of Bear Canyon (same side as t
to the south). All runoff from this r^Iest side dis
collected and channeled to Sedimentation Pond A.
of runoff from the disturbed area east of Bear Cre
Sedimentation Pond B. In order to minimize the am
crossing the disturbed area, runoff from the undis
is diverted around or channeled through the distur
Bear Creekr' (Section 7.2.6).

The applicant chose to accept
technical staff for sediment pond
follows:

calculations derived by Division
A and B. The calculations are as

De_s-ign Criteria Pond "A"

Drainage Area: 14.35 Acres
SCS Curve #82
3-Year Sediment Storage: 41,444 ft3
1O-Year, 24-Hour RunoFf Stof,age;., +Z,tL+ ft3
Total Storage Volume : 84, 158 ftJ
Use Existing Spillway: 10 Foot Wide

Broad Crested I^Ieir
Rainfall Data Base: Hiawatha Data by

E . Ar 1o Ri chard s on

Des.ign. Criteria Pond "8"

Drainage Area: 1. BZ Acres
SCS Curve #82
3-Year Sediment Storage : 2,156 ft3
l0-Year, Z4-Hour RunoFf Storage: ^ 8,182 ft3
Total Storage Vol-ume: 10,338 f tr
Use Existing Spillway; 4 Foot Wide

Broad Crested Weir
RainfalL Data Base: Hiawatha Data by

E. Arlo Richardson
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I Plates 7-2 and 7-3 show a plan view and cross sections of
Sedimentation Pond A and B, respectively.

Compliance

The applicant has provided adequate plans for
A and Pond B. Design were implemented during the
season.

The applicant has provided detailed plans for
sedimentation ponds (pages 7-94, 7-95, and PLate

the des i gtt of Pond
1985 construct ion

removal of the
7-la).

i,..-

U

The applicant is in compliance with this section.

ftitulations-
None

The applicant addresses certain specific nethods for reducing ,
d i s charge- ielated erosion f rorn sedinentation ponds and diversions by
installing energy dissipators, riprap channels and other devices,
where necessary to reduce erosion and control flows (Figures 7.2-8
through 7.2-10 and figure 7 .2-t>.

Conpliance

The applicant has provided adeguate plans for.the design and
implernentltion of eros ion-reduc ing structures and/or practices.
These include energy dissipators, siLt fences, or riprap channel
linings (Figures 7.2-8 throughT'2-L0 and Figure 7'2-L>'

The applicant is in conpliance with this section.

EL!_pslatieEc

None.

The applicant indieates on page 3-32 of the PAP that the mine
produces no acid- and lor toxic-forming materials. Samples.of the
ioot, floor and coal were analyzed and data are presented in
Appendix 6-8.
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Analyses of these nateriale indicate that they contain high
Sodiurn Adsorption Ratio (SAR) values (floo! naterials) and an acid-
forning potential (coal). Therefore, the applicant has connitted to
disposal of any acid- and/or toxic-forming rnaterial that is brought
to the surface against the highwall and covering it with four feet
of soil naterial (Appendix 3-E, page 3E-2>.

Additionally, roof rock, coal fines and any rnaterial
contaminated with coal fines and soil material contaminated with oil
and grease will be placed againet the highwall and covered with four
feet of soil material (Appendix 3-E, page 3E-2).

Conlrliance

The applicant commits to covering all acid- and/or toxic-forning
naterials with four feet of suitable non-acid and non-toxic forning
nater ial ,

Prelininary roof, coal and floor data indicate elevated SAR
levels and an acid-forning potential . Co-Op disposes of underground
development waste in abandoned areas underground, in accordance with
UUC 8L7.7L-,74 and MSHA regulations (page 3-8). water quality data
of in-mine water and existing ground water indicates nininal change
to the subsurface hydrologic balance (eee diecuseion under IntC
817.41) .

The applicant is in conpliance with this section.

itrpulalioae
None,

UMC 81 7,49 H_vdrologbEslgnc€: Permonent qnd Tempo
lmpoundmenls-(IM)

Existing Envi ropment and Applicantre Propoeal

The design, construction, and maintenance of the two tenrporary
inpoundnents, Pond A and B is discussed in Section 7,2,7 of the PAP,

The applicant states that all enbanknents of ternporary
impoundrnents, the surrounding areas and diversion ditches, disturbed
or created .by construction shal1 be graded, fertilized, seeded and
nnulched to conply with the reguirenents of UMC 817.111-.117
immediately following embanknent construction. Areas lthere
vegetation is not succeggful, or where ri11s and gullies develop
shall be repaired and revegetated (page 3-86),
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I Compliance

The applicant has not proposed any pernanent impoundrnents to be
left onsite, therefore, does not need to meet the reguirenents
associated with pernanent inpoundnents ,

All the design requirenents, slope stability, size, and
naintenance for tenporary irnpoundnents has been adeguately discussed
in Section 7.2.7 of the PAP.

The applicant is in conpliance with this section.

Stilrulationg

None.

U MC I | 7.50 Hyd-rologl-e-8sl-onc e: Und€rground MlneEntryqndAccegl
Dlschqrqes-(RVS)

Existing Envi ronment and ADplicantrg ProDogal

The applicant states that "stlata in the Wasatch Plateau
generally dip southerly (slightly southeast or southwest) at angles
of one to three degrees" (page 6-4). Plate 3.4-1 indicates the dip
within the rnine plan and adjacent area ranges fron one to tno
degrees in an overall southerly direction. Elevations shown on
Plate 3-4 sho!,r the access portal , conveyor belt portal and fan
portal to be lower than all other portions of the nine workings.

Mine inflow totals approxirnately 60 gpn from the eagt bleeder
area and ninor roof drips that flow continuously (page 3C-10).

Details of the permanent entry seals are given on Figure 3,6-1
and pages 3-67 and 3-69.

A nonitoring (quarterly) and nitigation plan for unplanned
portal discharges following nining is presented on page 7-57,

ConDl iance

The applicant has demonstrated that entries and accesses to
underground workings are located, designed, constructed, and
utilized to prevent gravity discharge fron the nine, I'loreover, the
applicant has conmitted to nonitoring and, if necessary, providing
nitigation for unsuitable portal discharges following nining,

The applicant is in conpliance with this section'

Stipulations

None ,

o
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Exieting Envi ronneut and Apglicantt s Prooosal

Surface tfate!-(11{)

The surface water operational nonitoring plan is discussed on
pages 7-53 through 7-57, and the water guality paraneters to be
tested are sho$rn in Table 7,2-4, page 7-56,

The 1989-1995 Bear Canyon Mine Water Monitoring Matrix is found
in Tables 7.1-8 and 7.L-9, page 41 .

Surface Water Monitoring Stations are:

1. BC-l

?. BC-?.

3. BC-3

Upper Bear Creek, located above the mining area,
approximately 3,000 f eet upstream f rorn where the
mine road crosses Bear Creek in the mine plan
area.

Lower Bear Creek, located downstream at Wier-4.

Right Fork Bear Creek, located on the right hand
tributary, just above the confluence with the
main channel of Bear Creek,

The entire nonitoring plan is found in Section 7,2.5.

The applicant has pernitted four ITPDES discharge points as shown
on pages 78-10 through 78-31 under Permit Nunber UT-6040006. Two of
these points are sedirnentation pond outlets and two are underground
seepage nater overflows. No problens with water quality have been
docunented to date.

The applicant has conmitted to eubmitting quarterly data 90 days
following sanple collection, sunmarizing all data in an annual
report, and sending all UPDES discharge report forns to the Division
(page 7-57).

Ground-water-(RvS )

The applicant connits to monitoring "nine roof seeps and sunps,
dry dri11 holes within the mine, observation welLs and springs*
(page 7-37). Ground-water nonitoring will include stations SBC-1
through SBC-8 (page 7-38) and will be conducted according to Table
7.1-6 and 7 .L-7 .

The applicant commits to provicling an Annual-
I'lonitor ing Report that incLudes a yearly update
survey (page 7-43),

Hydrologic
of the mine inf].ow
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Comoliance

Surface lilater-(Tlt)

On a quarterly basis as shown in Table 7.1-8 and 7.1-9' the
parameter-1ist sho!'m in Table 7 '2-5 wiLL be utilized for sampling.
ihis tist was taken fron the Division Water Quality Guidelines
(Section 7,2.5> An annual rePort sunmarizing all data will be
subnitted to the Division.

The applicant is in conpliance with this section.

Ground tfater-CRVS)

The applicant has comnitted to acguiring baseline operational
monitoring data for springs, nine inflowe and boreholes and
providing-these data on a guarterly and annuaL basis'

The applicant is in conpliance with this section.

Stipulations

None.

UMC 817.53 Hydrologlc Bqlqnce: Tronsfer of Wells-RVS)

Exieting Envi ronment and Aoplicant's ProPosal

The applicant states on page 3-65 of tle PAP that "upon
abandonment of drilling operations, all drill holes are to be
cenented with an approved slurry"'
Conlrl iance

The applicant has indicated that no boreholes will be
transferred for further use as water well.s '

The applicant is in conpliance with this section.

stiBulations

None,

UMC 8t7.55 Dlschorge of Wqlel Inlo on Und€rglound Mln€-fiM)

Exigting Envi ropment and ABPlicant t s ProPosal

The applicant has obtained all the appropriate discharge Pernits
fron the Departnent of Health discussing discharge of any
underground ltater.
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Conpliance

The applicant is in conpliance with this section.

Stipulations

None.

UMC 8 | 7.56 Hydrologlc Bolonce: Poslmlnj.nglenqil[gtleD_ol_
9ectimenlqfi snlolds-Dtverctons.lmpounO
Treqlmenl Focllllles-0M)

histiqg Enviropment and Applicantts Proposal

The applicant provides the following information about
restoration of the surface water drainage systen,

"After the disturbed areas are stabilized and runoff is
conparable to the arears premining conditions without detention
tine, the site drainage system will be removed. The site drainage
systen areas will be backfilled and revegetated. A11 ponde will be
drained and allowed to dry; thereafter, they will be backfilled and
revegetated" (page 3-7L).

Conpliance

According to the above statement, the applicant does not propose
to retain any inpoundments or drainage systems onsite.

The applicant is in conpliance with this section.

StiDulations

None,

UMC 817.57 Hydrologlc Bolonce: Slreqm BulferZones-OM)

Eaisting Epvi ronnent and Applicantr s Proposal

The applicant has provided a rnap showing strean buffer zones and
sign placenent on Plate 2-4,

eeuqliarce

The applicant is in cornpliance with this section,

St inrulat iong

None.
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UMC 817.59 Cool Recovery-RVS)
t'! 

Existing Environment and Applicant's Proposal

The Bear Canyon coal sean averages ten feet and the Eiawatha
coal geam averages five feet in thickness (Table 3.4-1 , page 3-27)
over the proposed workings and are the extraction targets.
Recoverable coal reserveg vJere "congervat ively" estirnated to be 60
percent of the in-place coal reserves (Page 3-28> ' Under Section-3,4.1.2 entitled 'tMining Methods", the applicant states that room
and pillar nining nethods will be employed (page 3-15).

Ccnpliesse

The applicant proposes to conduct underground activities to
maximize iire utiliZation and conservation oi the coal resource while
utilizing current technology to naintain environrnental integrity'

The applicant is in conpliance with this section.

Stipulations

None,

UMC 817.61-,68 Use of Explosives-GVS)

Existing Envi ronrnent and Agglicantrs ProPosal

The applicant states that there will be "no surface blastiug
activities-incident to this underground operation" (page 3-10)'

Compliance

rnasmuch as all blasting will be confined to underground, the
applicant is in compliance with this section.

Stipulations

None.

UMC 817.71 D-lsll-qsgl otExcess Spoll snd Underground Developmenl
Wqste-(PGL)

Existing Envi ronment and ApPlicantte Proltosal

The applicant does not anticipate the handling of developnent
waste roci(- in its mining operations. The applicant commits to
subnit plans for an approved waste disposal eite, if needed '
Currently, developnent waete is stored underground (page 3-57).

I
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il Com[rliance

Underground developnent waste is disposed underground.

The applicant is in conpliance with this section,

Stipulations

None.

UMC 817.81-.88 Cool Processing Wssle Bonks-OGl)

E=istine Envi ronment and Apglicant'g Propoeal

The applicant does not process any coal onsite, therefore, this
section is not applicable (page 3-7).

UMC 817.89 Dlsposol of Noncoql Wosle-OeD

fisting Envi ronrnent and Applicantts Propogal

Noncoal sraste at the mine is placed in netal dumpsters. A 1ocal
contractor ernpties these dunpsterg when they are 80 percent fu11 and
sends the noncoal waste to an approved 1andfill (Page 3-58).

Conpliance

'.- The applicant adequately disposes of noncoal waste at the Bear

- 
Canyon Mine.

The applicant is in conpliance with this section,

Stipulatioas

None ,

UMC 817.91-.93 Coql Processing Wosle: Doms ond Embonkmenk-@GD

The applicant does not process any coal onsite, therefore, this
section is not applicable.

UMC 817.95 Alr Resources Protectlon-@Gl)

Eristing Envi ropment and Aplrlicantrs Prooosal

The Bear Canyon Mine is not considered a "major eource" under
the PSD regulations because total annual controlled enissions of
particulate matter are expected to be less than 250 tons/year (page
3-55). Chapter 11, page 3-130, includes a stipulated approval
letter from the Division of Environmental Eealth (DEE) dated
December 20, 1983. In June 1985, Co-Op Mining Cornpany subtnitted a
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revi sed plan
required by
February 2 0 ,
Chapter l-1, I

to the Department of
Condition Number Two.
1986. The fugitive

Health and Bureau
The revised plan

dust control plan

of Ai r Qual ity ,

was approved
is included in

Co_rnpl iance

The applicant adequately addresses fugitive dust control for
this mine site. The applicant also has the required approval from
the Bureau of Air QualitY.

The applicant is in compl-iance with this section.

St ipulat i ons

None,

UMC_S 1.7.97 Fistr qnd Wildlifs Informotion:(BAS/WJMI

Fish and wildlife resource inforrnation is diecuseed in Chapter
Ten, A variety of wildlife species use the variable habitats within
and adjacent to the pernit area (Appendix 10-B).

Economically important mammals, which are most
by mining operations, include mule deer and elk.
interest mammals present include the cougar, black
snowshoe hare. The major impact to these species
(Section 10.4 .2) . Seasonal distribution is shown

Two endangered species of birds may occur
area. These are the bald eagle and peregrine
Species has been observed, nor are there known
nesting sites wilhin the permit area (Section

Likely impacted
0ther high
bear, bobcat and

is loss of habitat
on Plate 10-1.

on or near the permit
falcon. Neither
roosting trees or

10.3.3.2). No other
threatEned or endangered species is known to occur in the nine plan
area (Sections 10.3.3.1 and 9.4).

Bear Creek, a perennial stream (see discussion under IIMC
817.41), drains into Euntington Creek, classified as a Class Three
fishery'by DWR, Iluntington Creek supports natural reproduction of
seLf-eistlining cutthroat and brown trout popuJ.ations (APpendir
10-B) .

Powerpole configurationg have been deterrnined by the U'S. Fish
and tJildlife ServicE (usFws) to not require corrective nodification
as long as raptor nortality continues not to occur (letter from
usrws to DoGM; dated July 6, 1983).
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A minimum of either 100 or 200 foot barrier
outerop (see discussion under UMC 8L7 ,121-.1?6>
to minimize potential adverse impacts to nesting
subs idence and possible escarpment failure (page

pillars
r+i 11 be
raptor
3-18 ) .

to the
maintained

s from

Ilazardous or toxic
of in a manner approved
Append ix 3-E) . Hazards
fenced (Section 10.5).

materials used at the mine will be disposed
by regulatory author it i es (page 3*32 ,to wildlif e will- be covered, buf f ered, or

,. I

Barriers to nigration or other novement will be rernedied as
directed by DWR (page 3-54).

No pest control neasures will be implernented without approval.
from the Division (Section 10.5).

Water sourcee necessary to wildlife will be provided (Section
3.5,6,2). In addition, riparian habitat on Bear Creek has been
enhanced by installation of velocity diesipators, and planting of
species valuable for wildLife (Appendix 10-D).

During the first suitable planting season following mining, the
applicant will irnplenent permanent revegetation, designed to restore
and enhance wildlife habitat on disturbed areas (Section 3.6.5).
The revegetation rnix includee herbaceous and woody species, adapted
to on-site conditions and of known value to wildlife for cover,
forage or both (Section 9.5.5).

Conpliance

The applicant has adequately characterized adverse impacts
f ish, wildlif e, and related euvironmental val-ues in Section 10.
Appendix 10-8.

to
4 and

A conmitnent to report any threatened and endangered species or
their critical habitat observed on the permit area during operations
has been nade (Section 10.3.3.1). A comnitrnent to report any golden
eagles observed has also been nade (page 3-54), The applicant
conmits to raptor-safe design and congtruction of electric
powerlines and other transmission facilities (Section 10.7),

Impact avoidance, nitigation and wildlife monitoring discussed
in Sections 3.5.6.2, L0.5 and 10.7, and Appendices 10-B and 10-D
comply with the reguiremente of paragraph (d) of this section.

Adeguate plans for permanent vegetation of the site have been
provided (Section 9.5; see diecussion under UMC 817.111*.117) '
Species to be used for revegetation will. provide nutritional value
and cover for wildlife and will enhance fish and wildlife habitat
after bond release, Plants. will be grouped in a manner which
optinizes edge effect (page 9-23).

-23-



.O

The applicant is in compliance with this section.

Stipulations

None.

UMC 817.99 Slldes ond Other Domoge-(PGL)

Existing Epvi ronment and Agglicantrs Proposal

The applicant comnits to take all necessary steps to remedy any
adverse irnpacts fron slides and notify the Division by the fastest
available means to safeguard human and environmental valueg as
stated on page 3-41 .

Conpliance

The applicant's commitment to notify the Division and remedy any
adverse inpacts fron slides neets the reguirements of this section,

The applicant is in conpliance with this section,

Stigulations

None.

UMC 8 | 7. | 00 Conl€mporoneous R€clqmollon- GAS/WJ M)

Exigting Environment and Alrplicant I e Proposal

The interim reclamation plan is described in Appendix 3-G.
Reclanation will proceed as contenporaneously as practicable, and
during the first normal period for favorable planting conditions
(Section 3.6.5).

Conlrl iance

The applicant is in cornpliance with this section.

St ilru1at ions

None,

UMC 8l7.lol Bqckfilllng ond erqding-OoD

Eigtins Enviroprent and ApDlicant's Progosal

Backfilling operations will be conducted in the portal and
treatnent facility areas. Conpaction operations will include the
use of eguipnent such as sheepsfoot tanpers to stabilize all fi11ed
holes and depressions. The portal fill naterial will be put in
place with a LHD (page 3-72).
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'I A backhoe and dozer will work conjunctively to renove the outer
edge of the operational benches and conpact it against the
highwall . The backhoe will reach over the edge of the bank
(approximately 20 feet) pulling back naterial . The dozer will then
push and conpact naterial fron the highwall out!'tard to reach a bench
slope of approxinately 3h:1v,

The procedure will continue fton the upper benches down the
canyon rCshaping the rnine yard and distutbed area to the
configuration shown on Plate 3-2, Postnining Topography.

As backfilling and grading is conpleted, operationaL areas will
be scarified by ripping to a depth of 14 inches with a dozer.

Topsoil will be spread over the disturbed areas after the
grading and ripping is conplete.

A stability analysis of this area denonstrates a factor of
safety greater than 1.3 (page 3-75) (Stability Analysis - Appendix
3F).

The applicant proposes to reduce or retain highwalls in some
areas as follows: "The highwalls will be reduced along the pad and
road areas where feasible. This will be accomplished by recovering
naterial from the edge of pad and road fill areas with a backhoe and
placing it against the base of the highwall . The naterial will be
conpacted with a cat to prorrote stability of the backfil1. Erosion
controls, such as stra!'t dikes or water bars, will be placed below
the backfilled areas to rnininize washing of the fill naterial ." The
applicant proposes to retain highwalls in some areas ' The rationale
foi leaving oi reducing highwalls offered by the applicant i8 stated
on page 3-78. Pl"ate 3-2 delineates highwal.ls that will be retained'

Cpmpl iance

The applicantrs proposaL to backfill and grade
I'Iine site meets the requirements of this section.
retention of highwalls is acceptable,

the Bear Canyon
The rationale for

The applicant is in compliance with this section,

St ipul-ations

None.

If ril1s and
phase approach to

gullies form, the applicant has
the stabil-i zation of the area;

committed to a four
(1) diversion of

-25-



I

-

lrater avray fron the area; (2) distribution of additional soll
material in order to fill the rills and gullies; (3) recontouring of
the area; and (4) reseeding (page 3-86).

Conpliance

The applicant has provided a specific plan to regrade or
stabilize ril1s and gu11ies.

The applicant is in compliance with thie section.

Stipulations

None.

UMC 817.1 | I Reveoeloilon: Generol Requllements-GAs/WJM)

rh'isting Enviropnent and Agplicantr e Proposal

The applicantrs reclamation plan is contained in Sections 3.6
and 9.5. A cornmitment has been nade to recreate a pernanent and
diverse vegetative cover (Sections 3,5.5,2 and 3.6,5). Following
topsoil redistribution and seedbed preparation (see discussion under
IIMC 817.22 and 8].7.24>, the disturbance area will be drilled or
hydroseeded (Sections 9.5.2 and 9.5.4.1).

Tlro seed mixes (Section 9,5.5) are proposed for restoration of
riparian and p inyon/ juniper-grass vegetation types. The riparian
mix (Table 9.5-2> consists of five grass, six forb and four shrub
species, Supplernental stocking of woody plants will follow seeding
(Section 9.5.4 and page 9-2). The pinyon/juniper-grass nix consists
of five each of grass, forb, and shrub species, Supplenental
stocking of three tree species will follow seeding by two years
(page 9-23).

Rates of broadcast seeding exceed eO plS/tt2 for both mixes.
Rates will be reduced by half for drill-eeeding.

With the exception of yellow sweetclover, all plant rnaterials
proposed for either mix are native perennials, adapted to 1ocal
conditions,

Conpliance

Reclamation plans are adeguate to ensuie a diverse, effective,
and permanent vegetative cover.

Plant materials are capable of regeneration and plant
succession. A tinrely recovery of vegetative cover and productivity
will be facilitated by the applicant's nonitoring connitnents
(Section 3.6.6.z> .
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I The applicant is in conpliance with this section,

Stipulations

None.

UMC 817.112 Rev€g€fotlon: Use ot Inlroduced Species-GAS/WJM)

Exigting Envi ronment and Alrplicant t e Propogal

Yellow sweetclover (Uefilslu.s. qgfi-cinalis-) is proposed for use
in the riparian seed rnix (page 9-21). The pinyon/juniper-grass nix
consists entirely of native species.

Cong_liaace

Yellow sweetclover, an introduced species, ie not persistent.
Its fast-growing, nitrogen-fixing characteristice are valuable for
soil stabilization and enrichment.

The applicant is in conpliance with this section.

Stilrulations

None.

UMC 817.1 13 Revegelollon: Tlmlng-GAS)

Exieting Envi ropment and Applicantrg Propoeal

The applicant cornnits to reclain innediately after final site
preparation (Appendix 3-G). Further detaile are provided in
Sections 3.6.1 and 3,6.2.

Following cessation of operations and final site preparation,
seeding of disturbed areas will be conducted (Section 9.5). Seeding
will occur in the fall (page 9-12>, which is the normal period for
favorable planting conditions, Supplernental planting of seedlings
is scheduled to follolr seeding by two yeats (page 9-23>.

The applicant cornrnits to as rapid a restoration as possible,
using the best technology available (page 3-58 and 3-59).

CompLiance

The applicant is in conpliance with this section.

Stipulatione

None.
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UM.C 8l 7. I 14 Revegetqtion: Mulching:(BAS/.WJMl

Soil stabilization and uroisture retention will be facilitated by
eoil redistribution procedures (Section 8,8). The soil surface will
be left in a rough condition (page 3-64). Telraces will be created
along slope contours (Plate 3-2).

Wood fiber hydromulch will be applied to all seeded areas
(Section 9.5.2). The tate of application (fron 1200 to 2500
lbs/acre) will be deternined by slope steepness (page 9-14). Mulch
will be anchored with a chenical tackifier (page 9-13).

Comlrl iance

Soil stabilization practices, use of mu1ch, and chernical
stabilizers satisfy the requirenents of this section,

The applicant is in conpliance with thie eection.

Stipulations

None.

UMC 8 | 7, | | 6 Revegelqflon: Stondords lor Success-GAS/WJM)

The applicant conmits to restore disturbed areas to a condition
eguivalent to prernining conditions (Pagee 3-87 and 3-88). If
nonitoring indicates ri11 or gully fornation or other vegetation
inadequacies, danage will be repaired and the area reseeded (Page
3-86).

A composite reference area vtas established in 1983 to represent
prenining-pinyon/juniper and riparian vegetation types (Plate 9-1
and Appendir 9-A). Refetence area sanpling data (APpendir 9-A)
servei-as the initial success etandard for disturbed areas, although
concurrent sampJ"ing of all reclained areas and reference areas in
years 9 and 10 of the bond liability period will ultinately
deternine revegetation succesg '

Reclarnation will be considered succesgful when cover,
productivity, and woody plant deneity are 90 percent.of tleir
ieference aiea counterparts at 90 percent statistical confidence
(page 3-87).
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Revegetation nonitoring plans are presented in Sections 3.6.5,6
and 3. 6.6.2. Under interin reclanation (Section 3.6.5 .6) , all
seeded areas wilL be inspected annually. Steps will be taken to
correct problen areas (page 3-84). For permanent reclamation
(Section 3.6.6,2), the applicant conmits to annual gualitative
nonitoring and guantitative sanpling during years 2, 3, 5, 9 and 10
of the bond liability period. Sampling will consiet of cover,
composition, and woody plant density measurements, Productivity
will be evaluated during years 9 and 10 (page 3-87).

Conpl i ance

Success of reclamation will be meagured by sanpling nethods
approved by the Division. Vegetative Paraneters of the approved
reierence area will be conpared with reclained areas to document
revegetation success.

Monitoring during the 1O-year liability period ie sufficient to
document progress toward reclamation objectives. All nonitoring
will neet sample adeguacy reguirenents for a statistically adequate
sanple size (Section 3.6.6.2). The applicant hae connitted to
remedy recLamation inadeguacies by reseeding (page 3-86) or by
supplemental stocking with woody plants (Sections 9.5.4 and 9.5.5).

The applicant is in conpliance with this section.

StipuLations

None,

UMC 817._!-17 Reveg_Atstign:. Tree and Sltfgb Slocking on Forest
LqNd-(BAS/WJM}

Within tno years of seeding, native tree and shrub seedlings
will be planted as necessary to achieve woody plant density
standards (Sections 9.5.4 and 9.5.5).

Compliance

The rate of shrub seed application, augrnented by tree and shrub
planting is expected to egual or erceed 90 percent of the pre-
disturbance stocking level (Appendix 9-A) with 90 percent
statistical conf idence,

All d i sturbed surface area i s under pr ivate ownership ( Sect ion
4.3.1.1), but because wildlife habitat is an approved postmining
land use , thi s section applies . The applicant proposes to include
raw shrub seed at a rate of 13.8 lbs/acre in the pinyon/juniper
grass seed mix, and L?,.5 lbs/acre in the riparian seed mix (page
9-21 and 9-22) .
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The applicant is in comPliance with this section.

St ipulat i ons

None .

UMC 8l7.1-2l.:. | 26 Subsidence Control-(RVS)

The Bear Canyon coal seam is the primary nining target for this
perrait tern (Tab1e 3.4-L, page 3-27). The applicant states (Page
1.5) that roon and pillar nethods will be used to extract the Bear
Canyon coal seam. Overburden, within and adjacent to the permit
area, ranges fron approxinately 100 to 1'800 feet and encomPasses
the lower portion of the North Eorn Fornation, Price River
Fornation, Castlegate Sandstone and upper portion of the Blackhawk
formation (page 6-18 and Plate 3.4-L)' Maxinun subsidence is
projected to 6e S.4 feet directly above a pillared panel (Appendix
3-8, page 3E-7).

A survey of renewable resource lands was conducted on June 13,
1984 and thb applicant concludes that gubsidence will not impact the
hydrologic balance, tinber, vegetation for grazing, fish and
wildlife, paleontological nad archeological resources, nan-nade
structures and mineral and hydrocarbon regources (Appendix 3-H).
The applicant indicates no surface facilities or structures exist
over nine areas (page 3-19) and, therefore' no man-nade structures
will be inpacted by subsidence induced nate!ial damage.

The applicant conmits, on Page 3-18 and.page 3E-5, to
naintaining a minimun 100 foot outcrop barrier pil1ar. Plate 3-4
indicates a rnininun 200 foot wide outcrop barrier will be
establiehed,

Appendix 3-II includes a plan for installing four Permanent
eubsidEnce nonitoring stations' The stations are located in
Sections L4 and 23 (Figure 3-3) and will be nonitored at "noninalr'
six nonth intervals. ihe applicant comrnits to conducting a yearly
field investigation for the purPose of identifying and-recording
surface nanifestations of subsidence until the conpletion of
reclamation (Appendix 3-8, page 5A-6). Annual results of the field
investigation and subsidence nonitoring Program wiLl be submitted to
the Division as palt of the annual rePort (page 3E-10).

The applicant comnite to notifying all owners of property within
the area that may be inpacted by subsidence Per IIMC 817.L22 and'
nitigating for materially damaged structures and surface lands as
desciibed by wc 8L7.L24 (pages 3E-10 through 3E-12).
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The applicant identifies Bear Canyon Spring, Birch Spring and
COP Developrnent Spring as occurring adjacent to the pernit area
(page 7-6): COP Developnent Spring is characterized as'
iitErnittent, whereas BEar Canyon Spring and Birch Spring are
identified as perennial with average flotts of 140 gpn-and l7gpm'
respectively (Tab1e 7.I-4> ' Bear Canyon Spring and Birch Spring are
public stater sources.

Fault zones are given as the nechanism controlling recharge to
Bear Canyon Spring, Birch Spring and COP-Developnent SPring (Bage
3C-9). bata ironr boreholes drilled within and adajcent to the
permit area indicate aguifers are 1atera1ly and vertically
iestricted to localized saturated zones (Page 7-4). Borehole SBC-2
did not encounter water, indicating the Star Point-Blackhawk aquifer
does not occur everywhere above the Mancos Shale (page 7-5). The
applicant anticipat-es a certain amount of Localized diversion and
interception of the present ground-water flow due to subsidence
(page 7:34). Eonever, the applicant al-so expects these inpacts to
bi lninirnal because nost subsidence cracks will naturally seal
(page 7-34).

The applicant has coruritted to raaintaining a barrier along the
fault inb!-the nain access Portal to prevent inPacts to spring flow
(Plate 3-4A).

Conpliance

The applicant has provided infornation about-srining nethods,
overburdei- thicknesg and vertical novenent that indicate activities
have been planned and will be conducted to prevent subsidence fron
causins naterial danage (Itl'IC 817.121). Moreover' the applicant has
adquat6ly conmitted to public notification (Ill'tC 8L7.LZz) and surface
owier pr-otection (IIltC 817 .L24>.

The applicant indicates flow to Bear Canyon Spring and Birch
Sorins. b6lh public water sources, is controlled by faults or fault
z-onesl' The applicant has comnitted to naintaining a barrier along
the fault inby-the access portal to prevent impacts to spring flow
(wc 817 .L26).

The applicant is in conpliance with this. section.

St ioulat i ons

None.
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rl UMC 8l7.l3l C€ssollon of Operqllons: Temporory-(PeD

Eristing Envi ropment atrd Applicantt e Propogal

In the event of a temporary cessation of operations, the
applicant commits to notify the Division within 48 hours of pending
shutdown and submit all necessary inforrnation, i.e,, exact number of
surface acres and the horizontal and vertical extent of subsurface
strata in the perrnit area prior to cessation or abandonnent, extent
and kind of surface reclanation, and identification of backfilling,
regrading, revegetation, environmental rnonitoring, underground
opening closures and water treatnent activities that will continue
during tenporary cessation (pages 3-100 and 3-101).

The applicant's commitment meets the requirements of this
section,

The applicant is in compliance with this section,

None,

UMC 817.133 Posfmining lsnd Use-GASIWJM)

Exi.sting Envlr-oqpent and Applicant' s Proposal

Minittg conmenced in Bear Canyon in 1896 and
1906. The mine reopened in 1938 and was worked
1957. The site was then abandoned until Co-0p
resumed mining in 1981 ( Section 4 .4 .Z> .

continued until
intermittently until

Mining Company

Prenining uses of the permit area included livestock grazing,
wildlife habitat and recreation (Section 4.4). Present managenent
enphasizes wildlife habitat, livestock grazing, and watershed
nanagenent (Section 4.4,2>. The u.S. forest Service, State of utah,
and Emery County adrninister the permit and adjacent areas (Section
4.3 .1.2) .

The appl icant proposes to return Bear Canyon Mine to premining
include wildlife habitat, livestock graz:-ng andland uses, which

recreation. All
f rom the permit
3-e0).

buildings and support facilities wilL be removed
area after cessation of operations (page 3A-7 and
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I Compliance

The reclamation plan is adequate to ensure a tinely return to
conditions capable oi supporting prenining uses' SJildlife habitat,
liveetock grazing, and recreation nay be considered the highest and
best uses achievable. These uses are conrpatible with those in the
surrounding area,

The applicant is in conpliance with this section.

Stilrulations

None.

UMC 817.150-.156 Roods: Clqss l-(PGl)

Eristing Envi ronment and Applicanttg Progosal

The Bear Canyon Road is approxirnately 1'800 feet long fron the
gate to the scale house (Page 3-9). The road is conetructed 30 feet
wide and surfaced with six inches of 3/4-inch gravel' Drainage is
provided along the road by ditches at least 1.8 feet deep-. Culverts
are installed (shosrn on Plate 3-5) and will be protected by rock
linlng or concrete headwalls. Culverts are installed with a trash
rack and rock headwall at inlets and ripraP at outlets to prevent
erosion. The road is rnaintained and will be naintained throughout

.-. the life of the operation, This road will be reclairned at the end

I of the operation ind all culverts will be renoved (APPendix 3-D).

Comlrl iance

The Class I Eaul Road neets the reguirenents of this seetion.

The applicant is in conpliance with this section.

Stilrulations

None.

UMC 817.160-.166 Roods: Clq$r IFOGL)

Existing Environment and APDlicantj-s-PlgDgsef

The nine area and portal access road is approxirnateLy 2,tL2 feet
long. The road is used primarily for access to the nine portals and
other facilities, The overall grade does not exceed I0 percent.
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The horizontal alignnent is consistent vtith existing topography.
The road is surfaced with four inches of three-quarter-inch gravel ,
and is naintained. The road will be removed upon conpletion of the
nining operation (page 3-9' Appendix 3-D).

There are three other Class Two roads within the pernit area:
road to Sedimentation Pond A (430 feet long); road to coal
preparation facility (600 feet long); and, bathhouse road (150 feet
ioni). A11 of these roads are surfaced with four inches of
thr6e-quarter-inch gravel and will be naintained in such a tnanner
that approved design standards are met. A11 of these roads ltill be
removed-upon conpl-tion of the nining operation (page 3-9 and Plate
3-1A).

Ditches are maintained
at inlets to all culverts,
installed (Plates 3-1 and

Compl iance

The Class Tl-ro roads at the Bear Canyon mine site meet the
requitements of this section.

The applicant is in compliance with this section.

Stipulations-

None.

UMC 817. | 70-. | 76 Roqds: Clqss lll:(PGl)

. Rock or concrete headwalls are provided
and riprap or other erosion protection is

3-5 ) .

A small pre-Law jeeP
blocked off and not used

trail
Thi s

is shown on
section is

Plate ?-4. This road is
not applicable.

The coal storage yard is equipped with a lysten of conveyors
whereby coal can be segregated according to size..,The.truck loadout
is a c-onveyor system d-signed to load tractor-trailer trucke. Goal
exits the tine via the conveyor. A11 conveyors and other facilities
will be naintained in such a manner as to pievent danage 'to fish'
wildlife and related envitonmental values (Appendix 3-A' pages 3-A4
and 3-A6).

The applicant commits to renove facilities and restore those
areas to pievent damage to f,ish, wildlife' and asgociated
environmental issuee (page 3-68 ) .
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i^'l CompJ-iance

The applicant's conmitment to maintain these facilities and
remove them in order to prevent damage to fish, +rildLife, and
associated environmental values meets the requirements of this
section.

The applicant is in compliance with this section.

Stipu.l.at ions

None.

Support facilities associated with the mine are described in
Appendix 3-A:

tertporary scalehouse ;
coal storage facilities;
crush facility;
fuel storage tanks;
shop;
power transformer;
principal conveyor structure;
noncoal storage yard;
new scalehouse;
mine office;
magazines; and
electrical storage shed,

The applicant states that facilities nill be rnaintained and the
area restored in such a manner to prevent danage to fish, wildlife,
and related envi ronnental issues (page 3-68) '

Compliance

The applicant's proposal for support facilities and utility
insta[ations meets the reguirements of this section'

The applicant is in courpliance with this section.

Stipulations

None,

UMC 8l7.l8l Support Eqeilities qnd Utility lnstallotions-(PGl)

Existing Ent'i-r.onment and Applicant' s -Prop.osal

t

-3 5-



/'-i ',t'l UMC 828.il) Prime Fqmlond lnvestlgolion-fiS)

Existing Environment and Aoolicantr e Propoeal

A November 25, 1983 letter fron the state soil scientist
indicates there are no lands identified as prine farmland within or
adjacent to the proposed pernit area (page 8C-Z).

Gossllares

There are no soil map units within the pernit area that have
been designated prine farmLand by the Soil Conservation Service.
The area is too steep to be considered for prime farmland. More
than 10 percent of the surface layer consists of rock fragnents
coarser than three inches.

The applicant ie in conpliance with this section.

St ilnrlat ions

None,

djh
ATTLIL-36
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