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TECHNICAL ANALYSIS

DEER CREEK WASTE ROCK FACILTTT
ACT/ 01s / 018

Utah Power and Light Company
September 13, 1988

U_HC 783.27 Prime Farmland In_vestigatiqn - (JS.L)

- Diecussion- ref€rring to the land use can be found in Chapter 10of the PAP. The soils Tappei at the proposed $raste rock disposalfacility are in the Mesic rnolsture regine, average annualprecipitation of 6 to 8 inches, with no available irrigation lraterfor agricultural actlvities, The Soil Conservation Seivice (SCS)
has determined tlrat the proposed digturbance area soil series,
Badlands and Pereayo, to be in the capabi l ity-eubclas e VIIfs-7(non-irrigated) and VIIe-D4- (noi-irrigated), reapectively. The areaprimarily consiets of alkali soils with non-agriiulturaliv
beneficial plant species. The proposed area Is located i;r
undeveloped rangelaqd with the ecosystem classiftcation ranging fron
a desert shale D34 for the Persayo soil and a non-existing -classification fer the Badland soil series. Therefore, the Division
has deternined that the proposed waste rock sterage facility site isnot prime farurland.

Congl i ance

The applicant's proposal adequately meets the requirements ofthis section. The applicant conplies nith this section.

Stipulations

None.

IlllC 785.19 Underground Coal Mining Activiliee,on Ar€as or Ad:Lap3n.gto Area! Including Alluvial Va1le@
Seni-Arid Areas of Utab - (RVS/TM/BAS)

The waste rock etorage eites deeignated Area l and Area Z within
the pernrit area are located approxinately 2,000 feet northeast fron
Euntington Creek. A reconnaigsance study (Ninick, ei a1 . 1985)
delileated potential alluvial valley floors in the Castledale area,
and identified a potential alluvial valley floor along Huntington
Creek from southeast of the town of Funtlngton to norfhwest oF the
Euntington Power P1ant. The reconnaigsance study recognized surfaceirrigation, subirrigation and potentially irrigaLle sifes to
delineate potential alluvial valley floors.



Plate 5-l identifies the presence of
composed of Quarternary alluvium within
Creek. Moreover, Huntington Creek is a
r+i thi n a topog raphi c valley that has a
in width and six inches in depth.

channel exceeding three feet

The surface drainage at the waste rock storage site consists. of
a few dry washes which drain to Euntington Creek one-half mile to
the south as described on page 6-l of the PAP and shosrn on plates
4-5 through 4-8.

, The,permit, area consiets of undeveloped range land, vegetated by
salt and drought tolerant species. Gardner and nat saltbush are
major courponents of the vegetation community. The permit area hag
not been developed for any agricultural activity or farrning
practice,- including the pasturing of livestock, production of hay,
or any other crop.

The applicant concedes the presence of an alluvia1 valley floor
on page 11-1 of the PAP and asserts that the ground-water conditions
delineated by drilling preclude operat i onallylinduced impacts to the
hydrologic systen in the alluvial valley floor.
ComEiaree

The Division herein deterrnines on the basie of published
infornation and infornation provided on Plate 5-1 tlat
unconsolidated streanlaid deposit-holding streams are present and
there is sufficient water to support agricultural activities along
Hunt ington Creek in T17S, R8E, Section 6. Accordingly, the Division
desigr]ates the area in Section 6 that is underlain 5y- Quarternaryalluviun to be an alluvial valley floor.

Permeability data given in Chapter VI indicate a relatively low
rate (1ess than 0.3 ftlday) of hydraulic conductivity in the Uasuk
member of the Mancos Shale. In addition, borehole data suggest that
the l{asuk rnenber is not everywhere saturated at depth, but iather
ground nateE tends to occur along fractures and/or faults at from
6,210 to 6,220 feet.

Surface drainage controls provide for total containrnent of all
disturbed area Eunoff from t$ro 100-year, 24-hour storms as described
on page 6-1 of the PAP and ehown on Plates 4-5 through 4-8.

The Division considers the proposed areas of $raste rock disposal
to have a 1o$r potential for being hydrologically connected, in the
subeurface, to the deeignated alluvia1 va11ey f1oor. Ilo$rever, since
available data do not preclude the possibility of a hydrologic
connection, the applicant has connitted to conpleting a monitoring
sre11 betneen the alluvial valley floor and sraste rock disposal areas
to identify any adverse inpacts to the ground-water systelr.

a relatively smooth surface
and adjacent to Huntington
perennial stream occurring
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The Division determines that the proposed operation:

1. Does not i-nclude the extraction of coal;

2. Will not result in significant disturbance to the surface
or ground-water regime; and

Occurs on undeveloped range land which is not significant
to farming, Brazing, or any other agricultural activity.
The requirements of paragraphs (d) and (e) of this section
are hereby waived, ns provided by Ul,tC 785.19(c)(3)(ii).

IJMC 800 Bonding - (PGL)

The reclanation cost estimate (subtotal) was adequate; $412,164,
Eowever, an error was found in the 10 percent contingency and 2.3
percent escalation factor.

The applicant must post $463,808 (1989 dollars) for the Deer
Creek Waste Rock Storage Facility.

Reclamation Subtotal
107" Cont ingency

Subtot a 1

fnf late to 1989
dollars at 2.3"L

Total

$ 4L2,164
$ 41.216

$ 453,380

$ 10. 428

$ 463,808

The applicant currently has a bond posted for the Deer Creek
l,line in the amount of $1,224,000 (1989 dollars). A rider should be
added to bond #927-21-58 (American Casualty Conpany of Reading,
Pennsylvania) for a total bond anount of $1,687,808.

UMC 817.11 Signs and Uarkers - (RVS)

Existing Environment and ADglicantts Prooosal

The applicant deecribes signs and narkers on page 2-10 as
follosrs:

1. Signs and markers wilL be constructed of durable material ,
designed uniformly, maintained and renoved according to Ul,tC
817.11 (page 2-10).

A pe rmit ident i f i cat ion s ign wi 11 be posted at the ent rance
to the access road, &ccording to UHC 817.fl(c)(2) (page
2-10 ) .

-3-



3. Perimeter markers will be posted to clearly delineate areas
affected by surface operations or facilities, Plate 5-1
identifies the perurit area and the extent of Area l and
Area 2 where surface operations will occur.

4. Blasting signs will be conspicuously placed within the
immediate vicinity of blaeting activities and at the
entrance to the fac i 1ity.

5. Topsoil narkers wj.ll be installed on all stockpiles.

Conpliance

The applicant has conmitted to posting and nraintaining signs and
markers according to I,MC 817.11 and installing a permit
identification sign along the acceas road according to IIMC
817.11(c)(2). Moreover, the applicant conmits to posting perirneter
narkers, blasting signs and topsoil markers.

The applicant has specifically conrnitted to placing, as
necessary, blasting signs that state "Warning: Explosives in Use,' at
entrances to surface operations as required by IIilC 817.11(f)(2).

The applicant has conrnitted to removing signs and markers, as
appropriate, upon ceggation of operations or bond release.

The applicant complies with this section.

Stipulations

None.

uHc 817 .2L-.?5 Topsoil I'lanasement (JSL)

E+i st ing Envi ronment and Appl i cant I s Proposal

The Deer Creek Waste Rock Disposal Site soil resources are
discussed in Chapter 7 and delineated on a soil survey map, Plate
7-1, No. CH-1A77 5DR. The soil survey uras developed f rom the USDA
Soil Conservation Service, Soil Survey Carbon-Emery Area, Utah,
December 1970. The soils in the proposed 29.5 acres of disturbance
at the waste disposal area consist primarily of the Badland and
Per sayo soi 1 ser i es .

The Persayo soil is taxonomically classified as a loamy, mixed
(calcareous), mesic, shallor+ Typic Torriorthent. This soil is
primarily residuum and alluviun, derived mainly from shale.

The Badland soil consists of nearly barren beds of actively
eroding shale and shale interbedded with gypsum.
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Reeults of the soil analysis are listed on pages 7-2 and 7_3 ofthe PAP. The Persayo soil average pE is neutraL, -ranging f rorn 7.49to 7.83. The soil is considered non-ealine and non-s5did with anelectrical conductivity ranging from 1.73 to 2.26 mmhos/cD and the
average sodiun adsorption ratio is 1.1. The Badland soil series
average pH is slightly alkaline, ranging frorn 7.94 to 8.02. Thesoif is considered a ealine sodic material with electricalconductivity ranging f rorn 6.0 to 10.6 mmho/cm and the averaqe sodiurnadsorption ratio ranging fron 6.5 to ZB.l.
Removal

_ Usg of the_ proposed 29.5 acre disposal area is planned to takeplace in tno phases. The soil renoval plan is discissed in theoperation.plan, Chapter,3, Section III,-pages 3-3 through 3-4.Topsoil will be salvaged after vegetation f,as been remoied from thesite. The soil survey ir|dicatee a topeoil depth of one inch. Thetop si1 inches,of soil will be renoved and saivaged. Followingtopsoil renoval , the renaining soil will be excaiated to the s6il
berns and to the linee and grades as required to construct cuts andfi11s.

S to rage

It g_ salvaged- upper six inches of soil wiLl be tenporarily
stockpiled -and then redistributed on the embanknent siopes oi the
access road and over the top and outslope of the soil blrms (plate4-3): Temporarily.etockpiled topsoil will be placed alray from
construction activity. Silt tences will be established iroundthe perineter of _tenporary stockpiles if the pile exists for more
than geven days (page 3-1). Following topsoil placement, the soilwill be reseeded with the interin eeed nix found in Section VI of
Chapter 3. Silt fencing will be established around the enbankment
slopes until interin vegetation is eetabliehed,

Red istr ibution

The soil redistribution plan is discueged in Chapter 3, SectionIIf. Reclanation will take place in two phases. Whin Area 1
reachee capacity, the topsoil will be renoved fron the earthen berm
and temporarily stockpiled. The subeoil naterial f rorn the south
berrn will be spread over the south section of Area 1 and the north
bern will be spread over the northern half of Area 1.

After the subsoil has been spread over the waste rock, the
topsoi 1- nater i al will be loaded and dunped over the top section ofthe fill and a D6 dozer will spread the-topsoil over tie fillslopes. The subsoil rnaterial will be scarified prior to toosoildistribution. The topsoil and subsoil will be siarified aeiinafter topsoil redistribution. This operation will be duplfcated
when Area 2 is full of underground development waste matErial .
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Nutrientg and Anendments

The operator will apply a conbination of 50 pounds of Amnronia
Nitrate plus 75 pounds of triple superphosphate per acre by hand
broadcasting or by hydroseeding.

Conpl i ance

The proposed topsoil renoval , storage and redistribution plan
tneets the requirernents of this section. The applicant has connitted
to place the salvaged topsoil excavated from the road constluction
away from the road construction activity and protect with silt
fencing.

The applicant conplies with this section.

St ilrulat ions

None.

IIMC 817,41 Eydrologic Balance: General Requirenents - (Tll/RVS)

E:<isting Envi ronnent and Applicant's Prooosal

SruEace_ldater

Discussion of the applicantrs dieturbed and undisturbed area
drainage conveyance systems, peak f1o$r determinations and
nethodologies, sedinent controls, channel and spillway flow designs,
channel lininge, and culvert designs are shown on pages 4-8 through
4-13, Exhibits A through J and Maps 4-4 through 4-10.

The undisturbed drainage plan for the site nill consist of trro
pernanent diversion systens diverting ephemeral streanflows around
the Deer Creek lfaste Rock Storage Facility fill structure. These
diversions will empty into an eristing drainage channel in one case
and into a natural drainage channeL in the other. The disturbed .

drainage plan will consist of two sedirnent basins, srna1l diversion
ditches along the toe of the storage facility slopes, and sheet flow
off the top surface of the storage facility fill pad. A phased
approach to construction will dictate the sequence of construction
for all structures (page 2-4 and 2-5).

Ground Water

The applicant provides information about ground water in Chapter
VI of the PAP.
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The lraste rock facility will be located on the Masuk mernber of
the Mancos Shale, Chapter VI gives data from 11 boreholes (see
Plate 5-1) that r"rere drilled for the purpose of identifying and
evaluating ground-water resources in the vicinity of the pioposed
perurit area, Eight boreholes did not encounter water, whireas three
boreholes penetrated ground water in the Masuk nember. Ground r"rater
in the Masuk nenber naa encountered at elevations between 6,210 and
6,223 feet, and located within 650 feet from Huntington Creek.
Water 1evel data suggest ground srater moveg westward tordards
Euntington Creek.

The applicant infers that there is a limited amount of ground
water flowing along fractures within the ltasuk nenber. perrneabilitv
tests indicate the Masuk nember has a hydraulic conductivity of les-s
than 0.3 feet/day (page 6-29).

No springs occur within or adjacent to the waste rock facilitypernit area. Eowever, a $ret neather aeep occurs within Area #1. -

The applicant proposes to construct a drainage system to collect and
divert this water to the surface water diversion systern (page Z-5).

Conp 1i ance

Surface Water

The information contained in the plan neets the requirements of
these regulations regarding the treatnent of disturbed-and
undisturbed surface lraters to denonstrate that changes to theprevailing hydrologic balance will not occur during the operational
phase of this operation.

The applicant has provided the necessary detailed inforrnation
regarding reclaimed channels and post-nining rnonitoring to
denonstrate that changes to prevailing hydrologic balance will not
occur following reclamation and that the applicant will meet all
applicable state and federal water guality laws following
r ecl anat i on

Ground l{ater

The applicant has provided information that identifies the
occurrence of ground water adjacent to the permit area. Although
the applicant _had provided theee data, boreholes were plugged aid
abandoned, and are no- longer available for ground-watei rnonitoring.
Accordingly, the applicant has proposed to aonplete a borehole to-
asseas if operations induce adverse changes in trater quality and
depth to ground water (page 6-3).
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The designs given for collecting and
wet weather seep will adequately contain

The applicant is in compliance with

Stipulations

None.

diverting water from the
this flow.

this section.

IJMC 817 . 43 . . 45_an-d__-41___!g9i gn Cons iderat ions of Diver s ions and
Inpoundnents - (TM)

Existing Envi ronment and ABBlicant,s Prooosal

The discussion of the applicantrs disturbed and undisturbed area
drainage conveyance systen, peak flow determinations and
nethodologies, sedinent controls, channel and spillway flow designs,
channel linings, and culvert designs are shown on pages 4-8 through
4-13, Exhibite A through J, and trlapo 4-4 through 4-10.

The undisturbed drainage plan for the site will consist of two
permanent diversion systems diverting ephemeral streamflows around
the Deer Creek l'raste Rock Storage Facility fill structute and into
an existing drainage channel in one case and into a natural drainage
channel in the other. The disturbed drainage plan will consist of
two sediment basins, sma1l diversion ditches along the toe of the
storage facility slopes, and sheet flow off the top surface of the
storage facility fill pad. A phased approach to construction will
dictate the seguence of construction for all structures (page 2-4
and 2-5).

ConIrl i ance

The applicant has met all the sizing requirenents regarding
routing of peak flows and the sizing of riprap protection on all
ditches and impoundnents, providing for adequate treatment of all
disturbed and undisturbed sraters during the operatiorial phase of
this facility.
StiDulations

None.
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IIMC 817.44 Eydrologic Balance: Strean Channel Diversion - (TM)

Existing Envi ronnent and Aoplicantts Proposal

The applicant shons reclained channels leaving the reclaimed
storage facility on Map 4-8, Phase IV, The reclanation of the
storage area will .occur in phases as outlined on page 3-4 and 3-5 of
the PAP. A11 calculations for reclaimed chaanels L, ZA, and 28 are
found on pages 4-13.L,4.13.2, Exhibit K, L, M, N, 0, P, and Q.
Figure 4-8 details the channel cross sectiong for Channels L, 2A,
and 28, as $rell as typical riprap lined channels to replace culverts
on the access road.

Compl i ance

The applicant has p.rovided the calculations necessary to show
that the various riprap channels to be congtructed during
reclamation of the area are stable. Channels sized for the
100-year, z4-hour storm event, cross sections and riprap
installations are sholrn on Figure 4-8.

The applicant conplies with this section.

St ipulations

None.

I]}tC 817.46 Eydrologic Balance: Sedinentation Ponds - (PGL)

Existing Environnent and ApDlicantrs Propoeal

Two detention basins are planned and designed to collect and
retain the surface runoff fron the digturbed areas for the Deer
Creek Waste Rock Storage Facility. Both basins are over-designed to
provide total containrnent of two 100-year, Z4-hour storm events
(pagee 4-8 through 4-13).

Basin Number 1 is located in the western portion of the permit
area and will be constructed by excavating sir feet of soil naterial .

Basin Nunber 2 is located along the southef,n berm in Area 2. This
basin will be forned by excavat ing solte soil and using the perineter
berm as a dan to achieve the required etorage volume, The dan is
designed to ensure that the safety factor againet failure for the
enbankments is at least 1.5, At least 120 days prior to construction
of Basin Nunber 2 (15 years hence), the Division will be provided
with data from geotechnical tests to determine if soil naterials
with adequate strength parameters are available in quantity and
quality for the construction of the basin. If not, the necessary
design changes will be nade.
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Page 4-12 delineated the required runoff and sedinent volumesfor the tno basins during phases I and II .

Both basins will be reclairned after the reclanation of the
storage facility (page 3-2).

Cpslplhrce

Basins l and 2 are over-designed as total containment structures
Basin Nunber 1 is an incised structure that will contain the

design events with fill slopes of 2:!. A stability analysis of theslopes of the embankments of Basin Number 2 dernonstrated a staticsafety factor of 1.5 (page 4-14 and 4-15). The applicant comrnittedto resubmit data for Division review regarding thE-quality andquantity of material for the constructi6n of Easin liunber- 2 andverify the stability analysis at least 120 days prior to
construction (15 years hence).

_ The applicant comnitted to inspect the ponds during construction
and. certify them after construction ly a registered pr5fessional
engineer. The applicant also cornmitted to exanine tlese structuresguarterly for sttuctural weakness, erosion and other hazardous
conditions (page 2-10.1).

These ponds will be removed after the waste rock area hag beentopsoiled and revegetated.

The applicant conplies with thie section.

Stipulations

None .

Exi st ing Envi-r-onment and Appl i cant ' s progos al
Plates 4-9 and 4-10 portray spillway details for Sediment Basin

Area 1 and Sediment Basin Area Z. The designs for both of thesespillways are discussed on page 4-LZ.

Compl i ance

Spillways are designed using standard engineering practices.
The applicant complies with this section.

Stipulations

None.
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UMC 817 . 48 Eyr
llaLerials - (JSL)

Existing Envi ronnent and ApDlicant's Proposal

The applicant has committed to dispose of all acid- or
toxic-forrning lraste naterial under four feet of non-toxic cover
naterial (Chapter 2, Section III, part c, and in Chapter 4, Section
II, part c). The PAP describes the acid- or toxic-forming potential
sanpling program for the underground developnent waste in Chapter 7,
page 7-4, Sanpling will be taken on a biannual basis starting tatt
of 1988 at a rate of t!'ro sanples per acre. Sanples will consist of
a grab sanple of the upper one foot of waste material . If potential
acid- or toxic-forming rnaterial is identified in the sampling
progr:rm, additional sanpling will be inplemented to delineate the
extent of the acid- or toxic-forming material . Sampling reeulte
will be subnitted to the Division for review within tnro weeks of
operational inspection or upon receipt of the analysis. Current
analysis can be found in Chapter 7, pages 7-6 and 7-6.1.

Congliange

The applicantrs proposal adequately addresses the requirerDents
of this section.

St iDulat ions

None.

IIMC 817.49 Pernanent and Tenporary Ingoundnents - (PGL)

( See UHC 817 . 46 )

UHC 817.. 5 2 Hyd r_o_1-_0

- (-RVS / tlt I

Exi st ing Envi ronment and Applj eant ' s Proposal

Ground Water - (RVS )

The applicant commits to conduct baseline and operational
monitoring, ECcording to the Division Guidelines, on ground-water
encountered by the proposed borehole (page 6-3 ) .

Surface Water - (TM)

The applicant proposes two no-discharge structures which will
contain two 100-year, 24-hour storros to treat disturbed area
runoff, Since there is no surface water in the area other than
drainage in response to storn events, the applicant has not proposed
any operational or postnining nronitoring of surface r.rater.
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gsntpfi anc e

I Ground water

The applicant's ground-$rater rnonitoring proposal is in
compliance with this section.

Surface Water

The applicant has provided information regarding postmining
water monitoring locations to ensure compliance with applicable
state and federal nrater quality 1aws. The monitoring of runoff fron
the reclaimed area will be undertaken to demonstrate that water
quality without treatment is adequate to rninimize disturbance to the
prevailing hydrologic balance and provide a basis for removal of
water quality conttol systems. Postmining nronitoring points will be
located at the inlets to each sedinent basin (see Plate 4-7 for
locations) (page 6-3).

The applicant conplies with this section.

uMc 8 1 7 . 5 6 Po-slE_i-D-inC3ehlbffitatien-_af_5.ed i-Benlrtion-goqdc-
Diversions. Inpoundnente. and Treatnent Facilities -
(PGL)

There are no permanent ponds or inpoundments proposed, therefore
this section is not applicable.

UMC 817,61-.68 Use of Explosives - (PGL)

Existing Environment and Agplicantrs Proposal

A11 blasting will be conducted by certified blasters (page
2-9>. The specific regulations that will be followed by UP&L
regarding explosives are incLuded on page 2-9 and 2-9,L,

Comol i ance

The applicant cornnits to conduct blasts only by certified
blasters and has detailed when and how blasting will be undertaken.
The inforrnation for blasting records was given.

The applicant conplies with this section.

St ipulat ions

None
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Ul,lC 817.71 Dtgpgsal_ o.f Unde_rgroJnd DetrelQpment Was!@
Spo.i l and Non-ASi a ana non-Ioxi c for
Processing - (PGL)

The lraste rock PAP addresses the disposal of underground
developnent waste generated during coal mining, sediments f rorn the
sedimentation pond, and trommel rejects. These naterials will be
hauled to the disposal site by truck.

Congl i ance

The design of the waste rock storage facility incorporates
recognized professional standards and was certified by a
professional engineer. The waste rock will be dunped, spread and
conpacted in 24-inch thick horizontal lifts srith side slopes of
2h:lv. The stability analysis, using site-specific paraneters,
demonstrates a long-term static safety factor of 1.8 (page 4-30).
The applicant has conrnitted to sanple the waste naterial every five
years to determine the strength of the material . If it is found the
strength of the naterial has decreased, a stabillty analysie will be
performed to deternine the proper slope for conatruction to maintain
the required factor of safety (page 4-30).

A foundation investigation of the waste rock area was perf orrned
to deternine the design requirements for stability (page 4-32
through 4-52). This investigation defined the characterietics of
the subsurface material throughout the soil profile in the waste
rock storage area and deternined the slopes at !,rhich the rock pile
could be safely built. The designed slopee of 2h:lv demonstrated a
factor of safety of at least 1.5 (page 4-40).

The design of the fill is, by definition, neither a valley nor a
head-of-hollow fi11. Therefore, reguirenents of 8L7 ,72-.73 are not
appl i cable .

The operation of the facility will be inspected quarterly by a
registered professional engineer and during critical construction
periods (page 2-9).

The applicant conplies with this section.

Stipulations

None .

IIMC 817.81-.88 Coal Processing Waste Banks - (PGL)

No coal is processed at the Deer Creek Mine, therefore these
gections are not applicable,
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IIl,lC 817.89 Disoosal of Non-Coal Wastes - (PGL)

Existing Envi ronnent and Applicant's Proposal

During the level1ing process, trash will be separated from the
fill material and disposed of in an approved sanitary landfill (page
2-8).

Conol i ance

Non-coal waete will be properly handled at the waste rock
storage facility.

The applicant complies with this section.

StipuUrtions

None.

lJl.lC 817.91-.93 Coal Processing Waste: Dans and Enbanknents - (PGL)

No coal is processed at the Deer Creek Mine, therefore these
sections are not applicable.

InIC 817.95 Air Resources Protection - (PGL)

Existine Environment and Aoglicant's Proposal

The applicant will apply lrate! to the fill surface to aid in
control of fugitive dust (page 2-7).

CanDJ.iance

The applicant conmitted to control fugitive dust. An air
quality pernit is pending. The Bureau of Air Quality authorized
construction to begin prior to issuance of this perrait (personal
cornmunication with Dave Kopta, Bureau of Air Quality, on August 30,
1988 ) .

Stisulations
None.
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UMC 817.97 Protection of tJildlife and Related Environnental
Values - (BAS'I

Existing Envi ronnent and Apolicant's Prooosal

WiLdlife infornation is based on site-specific surveys, data,
and reports compiled from state and federal land and wildLife
management agencies. The approved Deer Creek Mine pAp, Volune 2, is
referenced, which contains a species ligt and discussion of wildlife
occurring withii the Wasatch Plateau biogeograptric area. Wildlife
protection and impact nitigation measurea aie discussed on pages 9-1
to 9-7.

No threatened or endangered species or habitat is present in the
permit area. The nearest known raptor nest is 1.3 miles northeast
of the eite. Golden eagles have been observed soaring over thepernit area, but no on-site hunting or perching activity has been
docunented. No electric powerlines or transmission facilities will
be constructed to serve the facility.

The site occurs in part on critical-valued big game winter
range. The location, operation, and reclarnation plan of the
disposal gite have taken big gane winter use into consideration.
operatiorf and reclamation will occur in phases, The development and
reclanation of the north portion of Area 1wi11 precede development
of Area 2 by seven years (page 9-2). Revegetation of 4.5 acres in
Area l is expected to compensate for lost forage on the 4.5 acres of
critical-valued habitat in Area 2. Interim and pernanent seed mixes
(pages 3-6 and 3-8) were eelected for their nutrition, cover
characteristics, and ability to support wildlife habitat.

No lrater or riparian habitat occura within the pertnit area.

Conpl i anc e

The operation, reclamation plan, and attendant seed nix have
satisfied the concerns of state and federal wildlife hanagenent
agencies.

The applicant complies with this section.

Stioulations

None.
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UHC 817.99 Slides and Other Damage - (PGL)

Exist ing Envi ronment., a.nd Applicant ' s Proposal

The applicant committed to notify the Division by the fastest
available method any time a slide occurs that may have a potential
adverse effect on public, pf,operty, health, safety, or the
envi ronment (page 2-10 . f ) .

Compl i ancq

The applicant complies with this section.

Stipulations

None.

IIHC 817 . 100 Contemporaneous Reclamat ion - (BAS )

Existing Envi ronment a_nd Applicant' s Proposal

Contemporaneous reclamation plans are described on pages 3-1
and 3-2. and shown on Plates 4-5 to 4-8, Interim revegetation will
be implemented during the fall planting season on road embankment
slopes, top, and outslopes of the soil berm and sediment pond
banks .

Compliance

The applicant commits to timely interim or final reclamation on
all areas not in use.

The appl i cant compl ies with thi s sect ion.

Stipulat-io-ns

None .

UI'IC 817.101 Backf_illing and.G:ading - (PGL)

Exi st ing Envi ronm_e_nt and .Apglj cant ' s Propos al
The waste rock storage facility will be built in four phases

over the 30 year plus life of the site. Spreading of subsoil and
topsoil will initiate approximately seven years following the
construction of Area #L. Contemporaneous reclamation will occur
throughout the life of the facility as shown on Plates 4-5 through
4-8. Cross sectional views of the waste rock storage facility are
shown on Plate 4-3.
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Compliance

A stabi 1 ity analys i s of
produced at the Deer Creek
(page 4-30 and attachments)
subsoil and topsoil on the

The applicant complies

Stipulatio-ns

None.

The applicant
than 9 inches in
?-L0. I ) .

Compliance

The applicant

Stitrulations

None.

the waste rock mater ial cur rently
Pline demonstrated a saf ety f actor of 1.8
. Reclamat i on wi 11 cons i st of spread ing
engineered grade.

rrith this section.

committed to stabilize rills and gullies deeper
areas that have been regraded and topsoiled (page

UUC 817.106 Regrading or Stabilizi-ne Rills and Gullies..- (pGL)

Exi-sting.. Envi ronment and Apglicant I s Proposal

complies r^rith this section.

IIMC 817,111 Revegetation: General Reouirenents - (BAS)

Existing Envi ronnent and ApDlicantrs Progoeal

Following completion of topsoiling and seedbed preparation,
areas will be seeded with the approved see{ nix (paEe 3-g) at a rate
of 62 grass, 58 forb and 77 shrub seeds lftL Rate of application
will be reduced by half for dri11-seeding: the appl i cant- wi shes to
choose frorn among three seeding options, depending on size of area,
slope, equipnrent availability, and past successes. Seeding rnethods
nay include drill-eeeding, hydroseeding, or hand-broadcast ing with a
"hurricane" spreader (page 3-9). Seeded areas will be fertilized
and nulched (page 3-9).

Csupfiance

The seed mix and seedi','g rate has been calculated to produce
prompt revegetation compatible with the post-nining land use which
is wildlife habitat. Plant species were selected for their
suitability to local conditions, ease of establishnent and
conpatibility with surrounding vegetation.
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Shrub seeds and s
browse species for wi
wi 11 be implemented i
density has not been
be self-regenerating

The applicant conplies with this section.

St ipulat ions

None.

IIMC 817,112 Revegetation: Use of Introduced Species - (BAS)

Eristing Envi ronnent and Alrplicantts Proposal

Yel1ow sweetclover (Melilotus off icinalis) and alfalfa (tfed.i_CagO
eatjtfa) are proposed for use in both interin and final revegetation
seed nixes. With the erception of theee two species, the
applicantr s seed mixes (pages 3-6 and 3-8) consist of native species
indigenous to the loca1ity.
Conpl i anc e

Both introduced species are widespread in Euntington Canyon.
Yellon slreetclover is valuable as a fast-growing, non-permanent,.
nitrogen-fixing soil stabilizer. A1falfa was added at the request
of the Utah Division of Wildlife Reeources for its high forage
value. In a non-irrigated situation, and under browsing preasure,
alfalfa is not expected to doninate or outconpete native forbs in
the seed mixes.

The applicant conplies with this section.

StiBulations

None.

IIMC 817.113 Revesetation: TininE - (BAS)

Existing Environment and Applicant' s Proposal

eeding rates are designed to replace important
ntering big game. Supplemental shrub stocking
f monitoring shows that the required shrub
achieved (page 3-12 ) . Revegetat ion cover will
and at least equal to pre-mining conditions.

Following soil placement and
take place as contemporaneously
Final seedbed preparation Erill b
(pages 3-7 and 3-9). Planting w
sooner than October l.

seedbed preparat ion, seed ing
as practicable (pages 3-6 and
e deJ-ayed until late September
i1l occur in late fall and not

r^ri 11
3-e )

-18-



Compl i anc e

Field research and reclanation experience de[onstrates that late
fal1 is the optimum period for planting, Seeds are less vulnerable
to rodent depredation. Dormancy is brokeri over winter, and seeds
are poised to take advantage of optinum noisture conditions,
resulting from snownelt or spring rain.

The applicant cornglies with this section.

StiDulat ions

None.

UMC 817.114 Revegetation: llulching and Other Soil Stabilizing
Practices - (BAS )

Existing Envi ronment and Agplicantrs Proposal

The applicant has opted to choose fron three types of mulch,
each tailored to a Epecific planting rnethod. Where planting is done
by hand broadcasting, seeded slopes will be covered with a
mechanically-anchored erosion-control blanket. Where hydroseeding
is used, a hydromulch with tackifier will be applied at a rate of
2,000 lbs/acre. If drill-eeeding is used, alfalfa hay mulch will be
applied at a rate of two tons/acre (page 3-7),

Compl iance

Mulch will be inportant for soil moisture retention, temperature
noderation, and runoff protection due to the southern exposure and
soil erosion potential . A11 mulch optione and rates of application
have been used successfully at other Utah mine reclanation
operations, and are acceptable to the Division.

The applicant conplies with this section.

St igulat i ons

None.

UMC 817.115 Revegetation: Grazing - (BAS)

Existing Environment and ApDlicart's Pronrosal

No Etazing is proposed
app1y.

Therefore, this section does not
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UI'IC 817.116 Revegetatipn: Staqdards for Succqss - (BAS)

The applicant has established two reference areas (plate 8-1).
Vegetation sanpling data (Chapter 8) will be used for the
revegetation standard, Final reclanation saurpling of ground cover
and woody plant density will follow the sane nethods uied in initial
reference area sanpling. Productivity sanpling for bond releasewill be conducted using the double sampling method (page 3-11).

The bond release ground cover standard will be 70 percent of
reference area ground cover with 90 percent statistical confidence.
Woody plant stocking leve1 shall be at least 90 percent of the
reference area stocking 1eve1 nith 80 percent statistical
confidence. Productivity shal1 be 90 percent of reference area
production at 90 percent statistical confidence,

rinal reclamation nonitori.g will include two qualitative
inspections yearly. Quantitative neasurements will be conducted
during yeare 2, 3, 5, 9 and 10 (page 3-13).

Conpl i anc e

Vegetation inforrnation (Chapter 8) adequately addressed IIMC
783.19 requirements, and provides an acceptable standard for
deternination of revegetation auccess. Sanpling techniques proposed
to measure revegetation success have been approved by the Ditision
and are accepted by the scientific conmunity. The applicant has
contnitted to adhere to Divi s ion-approved standards oi- success for
cover, 2roductivity and woody plant density at the required
statistical 1evels.

The applicant conplies $rith this section.

St i pu lat i ons

None.

tntC 817 . 1 17 Reve
Land - (BAS )

EEi s-t-i.n& E-uyi ronment and Appl-i c ant t s Prope'_s aI

ThE applicant pr
PLS lttL (page 3-B).
density will not be
be initiated, using
(page 3-12).

oposes to apply shrub seed at a rate of 77If monitoring indicates that adequate shrub
achieved, then supplemental shrub stocking willplant species from the f inal revegetat ion mix
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Corngl i anc e

0n areas developed for wildlife managenent, shrub and half-shrub
stocking must meet standards described under this section, which is
at least 90 percent of the reference area stocking rate. If the
reference area Btocking rate (page 8-4) is not realized by seeding,
the applicant commits to initiate supplenental stocking in order to
achieve the standard.

The applicant conplies with this section.

Stipulations

None ,

IIMC 817,131 Cessation of Ogerations: Tenlrorary - (PGL)

Existing Envi ronment and_ Applicant' s Proposal

The applicant commits to notify the Division
for a period beyond 30 days. The information to
notice is outlined on page ?-L0.1.

Compl ianre

The appl i cant compl i es with thi s sect ion .

St ipulat ions

if
be

operations cease
included in the

None .

III{C 817 . 132 Ces sat ion of OperAt iOns : Permanent - (PGL)

Exi st ing Envi ronment aDd Appl icant ' s_Proposal

The PAP addresses the permanent reclamation of the Deer Creek
Waste Rock Storage Site.

Complia-nce

The applicant complies with this section.

Sf-i-pulaLlsss

None.
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UHC 817 . 133 Postmining I+and Use - (BAS \

Exist ing Envi ronment and Appl_i-cant' s Proposal

The applicant describes land use on page 10-5, which is
pr imar i 1y wi ldl ife hab i tat . Page 3-1 states that land wi 11 be
returned to wildlif e habitat as its postrnining land use.

ecmglignce

The operation and reclamation plan identified in Chapter 3 is
designed to nitigate wildlife inpacts. Reclanation is consistent
with the postnining land use, and is expected to enhance the area's
forage and cover characteristics, promoting a higher leve1 of
wildlife use than existed prior to developnent.

The applicant conplies with this section,

Stipulatione

None.

U{C 817.150-.166 Roads: Class II - (PGL)

Existing Environnent and Applicant's Proposal

The accegg road gradient is designed with an overall grade of 3
percent and a maxinurn pitch grade of 7.5 percent for 400 feet, and
is located to mininize the volune of material to be disturbed during
congtruction (page 3-3). Foundations for enbanknents will be free
fron organic material and topsoil. The top layer of the ground
underlying the proposed roadway enbanknent will be noistened and
scarified to a depth of 6 inches and then compacted to 90 percent of
standard proctor, according to AASETO Designation T-99 Method D
(page 4-1). The final road surface will be composed of crushed
gravel. As the road surface deteriorates due to ugage and weather,
a blade will be used to recontour the travel surface of the road.
Road base gravel will be added as needed (page 2-3).

Upon ternination of use of the facility, the gravel road surface
and subgrade material will be removed and placed against the inside
cut slope of the road cross section, Subsoil fron the enbankment
slopee will be spread over the road, Topsoil naterial fron the
tenporary stockpile will be evenly spread over the area and seeded
(page 3-3).
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Compliance

The access road has been located and designed according to
requi red criteria. The applicant will construct, maintai"l andreclaim according to the required criteria.

The applicant complies with this section.

St ipulat i ons

None.

{IHC 817.1_80 Other Transportation Facilities - (pGL)

There are no other transportation facilities associated withthis facility, therefore this section does not apply.

IIHC 817.181 Support Facilities a.ud Utility Installations - (pGL)

Support facilities for the waste rock disposal site are locatedat the Deer creek l'line (approved permit No. ncr/015/0lg), thereforethis section does not apply.

I -23-
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TECTINICAL ANALYSI S
FOR THE DEER CREEK HINE,

EMERY COUNTY, UTAH
April 1,1985

INTRODUCTION

utah Power & tight company of salt Lake city, utah, has submitted an
underground mining and reclamation permit application for the Deer Creek
Hine complex in Emery county, utah, in compliance with the coal Hining
and Reclamation PermanenL Program (chapter I) of the state of utah. Thepermit area and nining plan area consist of 14r620 acres and will be
mined to the year 2032 (life of mine). The term of permit is five years,with right of successive renewal. The applicant anLicipates adding
aPproximately 2r280 acres (northern leases u-06039, st-g51221f and
U-024317) at a later date. The Deer Creek Mine is presently operating
under an approved mining permit issued by the state of utah, Division ofOil, Gas and Mining (unoeu) (Act/015/0fg) issued on Hay lI, 19Tg, andwith approval under 30 cFR 211 issued by the u.s. Geological survey onJanuary 23, 1978.

The Deer Creek Mine is one of three separate mining operations ovrned by
Utah Power & tight Company (Up&t). These mines are located in the areaof East l{ountain (TI7s, R?E)r and are largeJ.y within the l,lanti-Lasal
National Forest. The three mines are the wilberg, Deer Creek, and
Des-Bee-Dove, containing three mineable coal seams: Hiawatha, Cottonwood
and B1ind canyon- operations of the Deer creek Hine overlap those of theWilberg Fline- The coal reserves within bhe (lower) Hiawatha seam are
being mined predoninantly by the wilberg Mine and Ehe (upper) Blind
canyon coal reserves are mined predominantly by the Deer creek l.Iine. Athird seamf the cottonwood, occurs between the Hiawatha and Blind canyon
seams and is mined only in the south part of the wilberg Mine. Theanticipated life-of-mine production is 110 million tons. Total in-placereserves within the Deer Creek Mine boundaries are approxirnately
186'000'000 tons which includes 51r0001000 tons to be mined from the
Hiawatha seam- Approximately 65 percent of the Deer creek recoverablecoal reserve will be extracted by long-wall mining sysLems; the remaining
35 percent will be extracted by room-and-pillar methods. Estimated
annual production will average 2r500r000 tons through the first decade ofthe next century.

utah Power & Light cornpany purchased the Deer creek Mine in Lg77 fron
Peabody CoaI conpany, which had acguired leases on the Deer creekproperty and begun operations in 1969. CoaI mining operalions had takenplace on fee land in Deer creek canyon prior to 1946 when Lhe first
Federal coaL lease was issued in this area.

-1-



The Deer Creek Hine surface facilities are located on a Z5-acre site
( including the conveyor ) at [he junction of Deer Creek Canyon and Elk
Canyon. Surface facitities for fhe Deer Creek t'line operation include
coal handling facilities with a coal surge bin, transfer tower, breaker
and crusher stations, coal weigh bin, truck loadout, and conveyors;
embankment fills that support material storage; mine office and bathhouse
facilities, pdrking, and a warehouse-shop building; sediment control
inpoundment; and miscellaneous features such as drainage structures.
There are 11 portals associated with the mine, most of which are for
ventilation purposes. Ventilation portals create Iittle surface
disturbances since they are construcled from within the mine.

C.oal and Special-Use Leases

The approximately 14r520 acres contained in the Deer Creek Hine permit
area cover all or part of the following leases:

sL-0 6 4607 -0546 21
sL-O64900
u-l 3s8

sL-070645 | u-02292
u-08 4923
u-08 4924
u-08 3066
u-0401 5t
u-0440 25
u-01 4275
u-0243I9
u-47979

613.92 acres
160.00 acres
320.00 acres

2f560.00 acres
2 | 252 .42 ac res
1r211,48 acres
2t485.00 acres
1r720.00 acres

40.00 acres
80.00 acres

1r040.00 acres
1r063.38 acres

A separate group of leases to tbe north of the pernit area (U-06039,
SL-051221 and U-0243171 are not included in the pernit area because the
applicant has not obtained the necessary right of entry for tbese leases
(Ut{C 784.}l; correspondence to the applicant fron OSU on Decenber 28,
1984r correspondence to OSU from applicant on January 22, !9A5r.

Ordners of fee coal to be nined in the Deer Creek pernit area include:

' The Estate of Malcoln UcKinnon 440.00 acres
Cooperative Security Corp. 425.00 acres
Utah Power and Light Conpany 40.00 acres

The follorring speciaL-use lease agreement is in effect within the pernit
area :

State of Utah Special Use
Lease Agreement No. 284

U.S. Forest Service Special
Use Permit

i-60.00 acres

5.9 acres



Des_criptioF of Opera.tions

The Deer Creek Hine is a multi-sean operation utilizing longwall and
room-and-pilIar techniques for coal extraction. Two tongwall syslems and
three continuous mining units are currently being utilized. The
continuous miners will be used for developmenL of mains and panels andfor retreat mining in piIlar sections and in mains and submains once
mining in an area is conplete. The applicant intends to mine aI] areas
within the mine limits, constrained only by safety conditions.

The seams which will be recovered are the Btind Canyon seam and the
Hiawatha seam. Hining, as presenLly planned, will recover Ehe uppermost
seam first, then the l-ower seam. Approximately 3f 060 acres of mineable
coal in the Hiawatha seam and 1Ir590 actres in the Blind Canyon seam are
accessibre from the Deer creek Hine (Attached Figure 2-3). The minimum
seam thickness which can be economicatly recovered is 5 feet. This limit
defines the horizontal extent of mining in many areas. The maximum
thickness of coal to be recovered has not been identified by the
apPlicant' although the USBI'I InformaEion Circular identif ies ]0 feet of
coal being mined in the longwall sections. The thickness of coal in the
mine area reaches 16 feet, arthough r0 feet is average.

Geolog.iq Setting

The UF&L mines, including the Deer Creek l{ine, are }ocated in the Wasatch
Plateau coal Field. The coal seams are located in the l0wer 150 feet of
the Blackhawk Formation in the Hesa Verde Group, The Hiawatha seam is
Iocated on or near the Starpoint Sandstone, which occurs between the
Blackhawk Formation and the Flancos Shale. The B1ind Canyon seam is
located 14 to 190 feet above bhe Hiawatha seam. Approximately 800 feet
above the Starpoint Sandstone is the Castlegate Sandstone. This massive
sa-ndstone is almost 200 feeL thick in the area and is a prominent cliffformer. Above the castlegate is the Price River Formation, which is
sandstone-interbedded shale and conglomerate and is approximately 350
feet thick. Above the Price River Formation is bhe North Horn Formation,
which is interbedded shales and sandstones and is approximately 7S0 feetthick- Final1y, capping East Hountain in the Deer Creek Hine ui*u is the
Fragstaff Limestone, approximabery 100 feet thick. Figure z*z (permit
application package (pap) vol. l, Attached) r shows the general
stratigraphy of the mine area. Tota1 thickness of all formations is
approximately 2,200 feet. East Hountain is very dissected and overburden
above the coal seam is usually much less than the total thickness of all
formations.

Renewable, Resou.rces ar]g StructurF.F

several tlpes of structures occur above the mine, including buildings,
roads' and a landing strip. The buitdings are occupied seasonally since
access to the top of East tlountain is restricted to the summer months.
Photographs of the strucLures are given in Appendix xr (pep, vol. 3).
Host of the structures are wood-framed; some have block or
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concrete slab foundations. A small landing strip is located in the
northwest corner of Section I7 overlying the mine. A 345 KV transmission
line parallels l4eetinghouse canyon and traverses the permit area from
east to trest. No oil or gas vrells, pipelinesr or other utility
structures which would be affected by surface subsidence exist within the
Deer Creek Hine area' with the exception of a small waterline from Burnt
Tree Spring to a nearby cabin. Several unimproved roads cross the top of
the nine and provide access to the cabins and mosL grazing areas.

Renewable resources overlying the underground mine include springs,
seeps' grdzing land' timber and wildlife, Springs and seeps are shown on
t{ap 2-I2 (pep, Vo}. 6). The ground-rsater secLion (Chapler III) of this
technical analysis (TA) provides a detailed description of the hydrologic
characteristics of the springs and seeps (also see the following section,
Ilydrologic Resources) .

The Deer Creek permit area includes tributary drainages to Huntington and
Cottonwood Creeks (see Cumulative Hydrologic Impact Analysis (CHIA)
documents including the CHIA summary, Attachment A of Lhis document,
concerning these basins for additional information). Huntington Creek
tributaries within the permit area include:

Wild1ife land uses above the
elk winLer range, and raptor
lands are widespread over Ehe
associated wiLh the sandstone

Hyd r_o 1o g i c 
-Re.-s_ou 

rce s

Deer Creek
l,leetinghouse Canyon Creek
Rilda Canyon Creek

Cottonwood Creek tributaries within

North Cottonwood Creek
Left Fork Grimes Wash
Right Fork Grimes Wash

mine include deer winter and summer rangef
habitat (pap, vol. 6, l,tap 2-Ig). Range
surface of the mine. Raptor habitat is
outcrops.

3r710 acres
5r560 acres
5 1240 acres

the permit

I2r550 acres
2r27A acres
L r22A acres

75t within permit area
83t wifhin permit area
21t wi[hin permit area

area include:

21* within permiL area
100+ within permit area
100t within permit area

The Deer Creek liline facilities area is located in Lhe Deer Creek basin and
occupies the valley floor. Deer Creek and adjacent small tributaries are
passed underneath the facilifies area in a seven-foot-diameLer culvert. The
culvert and the associated diversions collect runoff from 3r100 acres of the
Deer Creek basin. Runoff from 123 acres around and including the facilities
area is controlLed by a storm drainage system that discharges Lo a sediment
pond wilh a volume of ]2.0 acre-feet. The facilities area constitutes a
20.0-acre disturbance without the overtand conveyor system which extends l. g
miles to the Huntington power plant coal pile.
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No nining-related disturbances' except for ventil.ation portals, exisL on thesurface of the other basins within the permit area. Subsidence from mining
operations in the Deer Creek and Wilberg l,Iines has caused a general loweringof the land surface within the permit area. Changes in surface elevation have
been recorded at various locations in the permit area (see subsidence
t'lonitoring' Chapter IX of this document), and as yet no significant changes
have been noted in either drainage basin topography or channel morphology.

Both the Left Fork of Grimes Wash and Deer Creek are perennial streams within
the permit area as indicated by current monitoring daLa. Each is sustained by
ground water from numerous springs in the upper porLions of each basin. Both
l'leetinghouse Canyon Creek and Rilda Canyon Creek sustain segments of perennial
and intermittent streams. Heetinghouse Canyon Creek is considered to be
perennial below Elk Spring. Rilda Canyon Creek is considered to be perennial
below the confluence of the left and right forks {PAp, VoI. 6, Hap Z-lI). Al1
streams within the permit area convey annual snowmelt runoff. llaximum peak
flows result from [hunderstorms.

surface-water guality data have been collected by up&L since IgTg in
conjunction with the hydrologic monitoring program. Vfater quality parameters
measured incrude pHr conductivity, total dissorved solids (TDS) | totar
suspended solids (TSS) 

' iron and manganese. Water guality is good, with
measured values falling within a range acceptable for drinking nrater.

The geohydrologic system within the pernit area includes an isolated recharge
zone on the top of EasL llountain associated with the Flagstaff Limestone.
This formation is nearly level and is highly fractured, which allows forvertical transport of water with little lateral movement or runoff.

Significant recharge occurs in the Flagstaff Limestone during the March
through June snowmelt period. Few springs occur in this formation.

Below the Flagstaff Limestone is the North Horn Formation, composed of a
sedimentary seguence of variegated shales, and sandstone. A large number of
springs are formed in the North Horn Formation where shales form relatively
impermeable layers that impede dotrnward migration of the ground water andtransport it laterally to the outcrop. An erosionally resistant shale benchjust below the Flagst,aff Limestone is a notable topographic feature in the
Deer Creek and Grimes tlash basins. Fau1ts and fractures in the North Horn
Formation provide a ground-water connection bo lower formations on East
Mountai n.

Springs also occur in the Price River Formation for the same reasons that theyare found in bhe North Horn Formation, but to a more limited extent. ThePrice River Formation has a similar composition to the North Horn Formalion,
but with an increasing amount of sandstone in its lower portions. springs are
found where a confining layer of shale forces lateral movement of ground waterwithin the formation.
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A conceptual model of the ground-r*ater system on East tlountain is a cascade of
wat.er from the recharge zone to a number of aguifers perched aLop shale layers
in Lhe North Horn and Price River Formations. Where these shale layers
ouLcrop' springs are Iikely to occur. Fluctuations in the shale layers
together with faulting and fracturing complicate this conceptual piclure.
Hydrologic data is continually collected Lo more fully understand the
hydrologic system at East t'lountain and the effects that mining may have on it,
Water quality for East Hountain
hydrologic monitoring program.
of springs neets drinking-water

springs is measured guarterly as a part of bhe
Heasurements indicaLe bhat the water guality
standards.

The Deer Creek l'line is in contact r+ith aguifers in the Blackhar+k Formation.
Ground-water inflows in the rnine have been associated with sandstone on the
roof of the coal seamr faults and fractures. The coal seams are in contact
wibh ancient stream channels (now sandstone Iayers and stringers) in the
Blackhawk Fornation. Faults within the mine are also a source of water, as
are joints and fracLures. The fault sysLem on East ttountain probably enhances
local permeabilities in the area of bhe fault p1ane, providing Jateral and
vertical flow channels within and across geologic units. l4ine dewatering
consists of water drained from aquifers in the Blackhawk Fornation and fromnatural recharge to these aguifers from the upper formations on East l,Iountain.

rn-mine water quali[y for the Deer Creek Hine is measured as water is
discharged from the mine to a pipeline which conveys it to Up&Lrs Huntington
Power Plant. TDS concentrations are slighLly above standards for drinking
water (590 pPm versus 500 ppm), trhile other water guality parameLers fall
within the standards. All water leaving the Deer Creek Mine is used in the
cooling towers at the power p1ant. UP&L does not have a water right to the
outflow of the mine, but uses the water by exchange with water rights that it
does have on Huntington Creek.

vPgetat i vq .-Reso u rces

The permit area includes five major vegetation types: mixed conifer, pinyon-juniper' sagebrush, grass' and riparian. Hixed conifer primarily occurs at
higher elevations and on north-facing slopes, and is the most extensive flora1
community. The next rnost extensive community is pinyon-juniper, which occurs
on steep rocky slopes with a southern exposure and on more gentle terrain at
lower elevations. The sagebrush and grass communities occur at higher
elevations on drier sites. The riparian community occurs only along Deer
creek as it exits the northeastern side of the permit area,



Because this is an active mine and nost disturbances have already occurred,
baseline vegetation data for disturbed areas were impossible to obtain.
Therefore, reference areas were selected (and sampled) from representative
Iocations around the disturbance area

The main facility area incfuding the conveyor system has disturbed a tobal of
25 acres of vegetation, including 19.5 aeres of pinyon-juniper, 4.0 acres of
mixed conifer, and I.5 acres of riparian vegetation. It is expected that Ehis
acreage will be lost for the duration of mining to the point that reclamabion
is complete. Comparisons of similarity between each of the three reference
areas and estimates of the predisturbance characteristics of respective
disturbed communities are presented on pages 2-tI8 and 2-119 (pep, VoI. l).

Field investigations revealed no threatened or endangered species present near
any area of disturbance. The Office of, Endangered Species, U.S. Fish and
Wildlife Service, provided a letter on January 10, 1984, stating fhat it has
found no potential confliet rrith bhe proposed action.

Soils

Soils occurring within the proposed permit area are composed of three soil
mapping units. These units are Typic Chryochrepts-LiLhic Cryorthents--Rock
Outcrop, loamy skeletal shallow association ( 40 to 60 percent slopes); Pachic
Cryoborolls, loamy and loamy skeletal (f0 to 25 percent slopes); and Typic
Cryoborolls, loamy and loamy skeletal (25 to 40 percent slopes).

Due to previous mining operations, little topsoil remains on disturbed areas,
The final graded surface to be used as a seedbed will be composed primarily of
cut, filf, and mine-generated spoil materials which include aome coal waste in
sma1l proportions from spillage over time. The pH of selected spoil samples
ranged from 7.6 to 8.4, with coal waste samples having values of 8.1 and 8.2.
Electrical conductivity (EC) values for coal wastes and spoil samples taken in
1980 and 1983, respectively, varied widely. The f983 values were all less
than 0.6, while the 1980 values for spoil material ranged from 0,5 mmhos,/cm to
9.0 mmhos,/cm. Sodium adsorption ratios (SAn) were relatively lot+ for most
materials analyzed(less than 2.3). Nitrogen, phosphorous, and potassium
Jevels were generally lot+ for all samples analyzed. Percent saturation values
for 1983 filt samples ranged from 2g to 30, indicating coarse spoils with
relatively low water-holding capacities. Textures of 1980 filI samples are
primarily sandy loam, with two samples being loamy. Textures of 1983 fill
samples are sandy clay loam and loany sand.

The soil units which are found adjacent to the disturbed area include the
comodore-Beenom complex (Co-Be) r 40 to 60 percent slopes, and the Rock
OuLcrop-Rubbl-e Land-Sunup Gravelly Loam (no-n-S), 40 Lo 70 percenL slopes.
The Co soil (50 percent of unit) is shallot+ and well drained and primarily
supports Douglas fir and mixed conifer vegetation. The Be soil (40 percent of
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unit) is also shallow and well drained and primarily supports grass
vegetation' The Rock Oulcrop developed from sandstone and shale. The Rubble
Land portion consists primarily of sandstone boulders (?5 percent of unit).
The Sunup soils ( 25 percent of unit) are shallow and formed in material derived
fron sandstone. PermeabiliLy is moderately rapid in bhe soil above the rock.

Fi.sh and Wil9life Resources

Wildlife species inhabiting the mine permit area and vicinity
this region of the t{asatch Plateau i no critical habitats for
endangered wildlife species occur in the areas disturbedr or
by mining operations. The bald eagle is a winter visitor Lowill not be affected by mine activities.

are typical for
threatened or
to be disturbed,
the region, but

Riparian habitat along Deer Creek is eonsidered by the Utah Division of
Wildlife Resources (UOWR) to be of critical value to the area,s wildlife
resources. No fish species occur in Deer Creek; however, the drainage is
tributary to Huntington Creek, which does support trout, Several game and
high-interest wildlife species inhabit the general vicinity of [he mine permit
area. Mostr except for nule deer and several species of raptors, r+ill noL
Iikely be exposed to any impact resulLing from mine operations
(see Chapter VII of this document).

Cliffs in the vicinity of the mine portal and facilities area represent
potentially valuable cliff-nesting habitat for several species of raptors (e.g.
golden eagle' red-tailed hawk, and prairie falcon). Wooded habitats within
the permit area also provide nest sites for tree-nesting species such as
northern goshawk, Cooper's hawk, sharp-shinned hawk, red-tailed hawk, Americankestrel' and screech owL. A 19Bl U.s, Fish and wildlife Service raptor surveyfor cliff-nesting species identified a group of four buteo nests ( #4S-threeinactive; one active red-lailed hawk nest) approximately 11500 feeL from the
Deer Creek l'tine porEal area. The red-tailed hawk nest was inactive in IgB2.
An inactive raven nest was also identified aproxima[ely ?00 feet from the
South Fork Fleetinghouse Canyon breakout. t{ap 2-I8 (pAp, Vol. 6) of the
application gives the locations of aII nest sites. The UsFwS has made
recommendations concerning protection of raptor nest sites on or in thevicinity of the permit area in its letter dated JuIy 10, lgg4.

MuIe deer occur within the nine plan area year-round. During the summer they
are found predominantly in habitats at the mid to upper elevations in thepermit area (e.9., mixed conifer, sagebrush, and grassland). rn the winter,
habiLats (especiatty pinyon-juniper) at the lower elevations along the benches
and slopes of the southern and eastern portions of the East ttountain in thevicinity of the Deer Creek mine are designated by the UDHR as high-priority
and critical mule deer winter range. Hap 2-lg (pnp, vol. 6) shows the
Location of mule deer winter range in relation to the mine permit area.
Approximately the ]ast half-mile of the Deer Creek overland conveyor to the
Huntington Power Plant traverses critical mule deer winter range. AIso,
approximately one mile of the access road (from the main highway) passes
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through critical mule deer
'sensitive use areas' which
and perpetuation of one or
their life cyc1e. For mule
where mule deer congregate

Land Use

winter range. A 'critical' designation is given to
are considered necessary to sustain the existence

more species of wildlife during crucial periods in
deerr critical winter range represents those areas

during the most severe winters.

Surface ownership of the Deer Creek portal and facilities area is private and
is leased to UP&L. The majority of the remaining land within the rnine permit
area is either privately owned or is part of the tlanti-LaSa1 NationaL Forest.
Mineral ownership within the permit area consists of Federal and fee coal. No
oil or gas welrs have been drilled within the permit area.

Premining Land uses in the disturbed areas associated with the Deer Creek Mine
were livestock grazing and wildlife habitat. Land use on and adjacent to the
permit area consisbs of recreation, mining, wildlife habitat, and timited
livestock grazing. Land use and local land use classifications are shown on
Flap 2-18 (PeP, VoI. 6 ) .

Recreational use of the permit area occurs primarily as hunting and sight-
seeing on East Mountain.

Coal mining in Deer Creek Canyon has occurred since the early lg40,s. Up&L
has operated bhe Deer Creek Hine since 1977. Prior to the developmenL of the
Deer Creek Hine, mining in the Blind Canyon coal seam removed about 394,000
tons of coal.

No farming or commercial forest harvesting has occurred within the permit
area. In the vicinity of the mine faciliLies, steep rocky terrain, poor
soilsr and low precipitation preclude any potential for farming. The rugged
terrain and rocky cliffs also limit livestock grazing in bhe vicinity of the
mine portal and facilities. BLH grazing allotments in Ehe vicinity of the
mine portal area are judged in poor and declining condition. Range condition
for USFS Land on East Mountain above the mine portal area is judged as good,
with a static to upward trend. Total forage productivity of Ehe pinyon-juniper vegetation type ranges from ZS to 100 lbs,/acre (dry weight on the
steep rocky slopes) to 100 to 325 lbs,/acre on the benches, as estimated by theapplicant. l{ixed conifer and riparian range productivity is IE? to 2g0
lbs,/acre (dry weight) and 1'500 to 21500 lbs,/acre (dry weight)r respectively.

I. TOPSOIL

1, I 
-D_-e_scr 

ipt-Lo._n of Ap-plican.F..' F -proposa.I

The applicant provided a soil map and corresponding discussion which generally
characterized the soils (to subgroup) occurring over the entire permit area(VoI. 1, PP. 2-IL2 to 2-113). The mapping corresponded basically to an orderIII-IV Soil Conservation Service (SCS) survey. with the exception of possible
subsidence effects, lhese soils vrill not be disturbed by mining.
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The surface area affected by the existing operations had been disturbed bypre-law mining. There is no soil on this disturbed arear so a soil survey wasnot conducted. A sampling Progran was begun in I9S0 to characterize the fillmaterials which would serve as the planting medium following final grading(Vol, 1, pp. 2-103 to 2-109 l. Additional sampling was conducted in lgg3 tofurther evaluate the physical and chemicaJ. characteristics of fill material
and waste rock.

Existing cut'-and-fill material will conslit'ute the majority of the seedbed
material following grading, since the propo,sed mine is located on a previously
disturbed area where nQ topsoil vfas salvaged.' Most of this medium, given the
absence of topsoil naterials (see 8I7.103), is considered suitable for
reclamation, based on chenical and physical analyses. Electrical
conductivity, PH, and sodiurn adsorption ratios are within acceptable limits.
Textures range from sandy clay loam to loamy sand. waLer-holding capacities
are low (Vol. 2, Table l, pp. 4-I4f 4-15).

Because soil for reclamation is lacking, the applicant proposes to attenpt todevelop a substitute 'soiL' by temporarily reclaiming various existing fill
slopes which will not be disturbed during mining (see Section X, Revegetation,of this document). It is theorized that the surface material of the slopes,
Ehrough temporary reclamation, wiII increase in organic matter content andmicrobial populations, thereby providing a planting medium superior to endemic
seedbed materials' At the onset of grading, this topsoil r+ould be stripped
from reclaimed slopes and stockpiled. As grading is completed and cut-and-fill seedbed materials are distributed, the topsoil would be redistributed onnewly graded surfaces to a depth of 6 to 12 inches at random locations
throughouL the site bo enhance revegetation potential.

Following grading, all seedbed materials r+ill be sanpled to determinefertilizer requirements and detect the presence of localized high electricalconductivity and sodium adsorption ratios values (VoI . Z, p. 4-ZZI.Fertilizer will be broadcast prior to pJ,anting according to reconmendations
based on soil test. results.

L-2

UHC 817. ?.1 Topsoil ! General Requirements

The applicant has complied with the reguirements of this section.

VHC 817.22 .. Topsgil: . Removal

The applicant has complied with Ehe requirements of this section.

UMC 817.23 Topsoil: Storage

The applicant has complied with the requirements of this section.
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UTc 817.24 Epsoit: Redistr,iP,ulion

The applicant is in compliance with the requirements of this section.

UHC .817.25 TopsoiI.: Nutrients FIrd Soil Amendmgpbs

The applicant proposes to conduct soil sampling (vol. z, p 4-zz) for ferLirity
analysis following final regrading. Two samples frorn the 0 to Z0 inch depth
wiII be composited per acre for analysis. In addition, one core per fill with
samples at two-foot intervals will be analyzed to detect aberrant SAR Levels.
Given this sampling program, the applicant has complied with the reguirements
of this section.

II. HYDROLOGIC BALANCE SURFACE WATER

2.1 Descriptlg_n of Apqlicant's proposal

The Deer Creek Hine facility is located on a 25-acre site at the junction of
Deer Creek Canyon and EIk Canyon. This area contains the entrance to the mine
and all surface facilities used for supporL of mine operations. The site is
characterized by moderate vegetation and rugged, steep Lerrain. In addition
Lo the main nine entrance in Deer Creek Canyon, there are five air intakes in
Heetinghouse Canyon with two more proposed. These intakes are constructed
from within the mine and no surface disturbance occurs beyond Ehe entrance.

Diversion ditches and a single sedimentation pond are used at the Deer Creek
l'Iine to proteit the surface-water hydrotogic balance. The applicant proposes
to continue the use of the existing drainage facilities for the duration of
mining opera[ions. These drainage facilities consist of two separate systems
which are classified by the applicant as 'undisturbed' and 'disturbed'collection systems. The *undisturbed' system collects uncontaminated water
above the porbal sibe and from side slopes adjacent to the site and conveys it
underneath the disturbed area into the natural channel of Deer Creek. The
'disturbed' collection system consists of a network of open ditches and
culverts which collect runoff water from areas disturbed by human activity and
drain into a sedimentation pond.

The principal undisturbed drainage, Deer Creek, is carried by a
7-foot-diameter culvert from a point about 800 feet southwest of the mine
portal and discharged into the natural Deer Creek channel downstrean of the
sedimentation pond. The eulvert is 21800 feet long with a vertical drop of
420 feet. A secondary drainage, Deer Drainage, is diverted into a
36-inch-diameLer culvert vrhich feeds inlo bhe main Deer Creek culvert. The
applicant has prepared designs to increase the carrying capacity of the Deer
Drainage culvert. The applicant proposes the installat.ion of an additional
54-inch cu]vert parallel to the existing culvert. A 30-inch culvert now lies
in the drainage channel of EIk canyon creek and diverts runoff to the main
7-foot diameter Deer Creek culvert. Tr*o side drainages from the south side of
Elk Canyon Creek are diverted into this feeder culvert. A terrace on the
south
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side of the facili[ies area diverts runoff to the main bypass cu]vert. AII
diversions are proLected at the intake by concreLe retaining walls and catch
basins with trash racks. The Deer Creek culvert was designed to pass the
S0-year, 2[-hour storm event. The two side drainage culverts were designed to
pass the I0-year, 24-hour storm event. Hap 3-12 (pnp, VoI. T) shows the
layout of the system. To increase the carrying capacity of the Elk Canyon
Creek diversion system, the applicant has corunitted to install a 42-inch
culvert parallel to the existing culvert. The 'disturbed' collection systemcollects runoff from roads, pdrking loLs, storage areas, and the portal area
and conveys it into a sedimentation pond located just downstream of thejunction of Deer Creek and Elk Canyon Creek. This system consists of concrete
catch basins, srnall-diameter culverts, and open ditches designed to collect
and pass peak flow from a l0-year, 24-hour precipitation event. The system is
shown on Flap 3-13 (pAp, Vol. 7J,

The sediment pond is situated in the approxinate location of the old Deer
Creek channel just downstream of its confluence wi[h Elk Canyon Creek. The
pond design capacity is 14.0 acre-feet: 2.0 acre-feet for sediment and 12.0
acre-feet for runoff. The pond will conpletely impound runoff from the
}0-year, Z4-hour runoff event of 2.25 inches. The runoff volume was
determined by the aPplicant using a runoff curve number (CN) of 81 and a
drainage area of I23.0 acres. All runoff from 20 acres of disturbed area iscollected and routed through the pond. Considering this 20 acres, a sediment
storage volume of 0.10 acre-foot per acre of disturbed land was provided. Hap3-15 (PAp, vol. 7I shows the design rayout of the pond.

The sediment pond was designed vrith an operational spillway consisting of asingle 24-inch culvert and manually operated lift gaLe/riser for pond
dewaLering. A grouted riprap emergency spillway provides release of runoff
from a lo0-year, 24-hour pf,ecipitation event.. The pond is located against the
hard rock strata of the Deer Creek Canyon. Pond slopes vary depending on thematerial of trhich they are constructed. Slopes excavated in rock are nearlyvertical' with a t horizontal to 4 vertical slope. Fi]l slopes were designedat 2-5 horizontal to I vertical. The riprapped upstream dam slope was
designed at 2.5 horizontal to I vertical; the downstream dam slope design is z
horizontal to I vertical. Design debails of the dewatering device, spillway,
and dam are shown on Drawing 3-16 (pAp, VoI. ?1.

Reclamation at the Deer Creek t{ine facilities site will consist of removingthe temporary drainage system, sediment pond, and other strucLural facilities.
Land slopes in the area wilt be recontoured, with the mine area fill and waste
rock disposal fill left in place. Riprapped channels with 1g-to Zg-foot base
widths and ZzL side slopes are proposed for reconstructing the main Deer
Creekr Deer Drainage, and Elk Canyon Creek drainages. These channels are
designed for the 100-year, Z4-hour storm event.
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The two slages of reclamation proposed for the Deer Creek Mine drainage system
are shown on t'[ap 4-1 (pep, Vo]. ?]. During Stage f , reconstruction of the
channels will be cornpleted above the sediment pond area, The sediment pond
will be left in place during this stage to serve as a sediment control for the
disturbed areas. An existing arch culvert (part of the old bypass system)will be used to convey the Deer Creek and Elk Canyon Creek flows past thepond- During St.age fI, the arch culvert will be removed and the Deer Creek
and Elk Canyon Creek channels will be completed through the area where the
sedimenL pond is now Jocated.

A significant feature of [he reclamation drainage plan is the passage of Deer
Creek flows across the mine area fi1l. teaving this fill in place presents a
problem for channel stability due to the steep gradient at the down-valley
face of the fill. To help address this problem, the appticant proposes to
rouLe Ehe Deer Creek channel along the north side of the fi1l, then over a
sandstone outcrop opposite the Elk Canyon drainage confluence. Construction
will require cutt'ing a channel 30 to 40 feet wide in the Starpoint Sandstone.
Water will flow from a riprap-lined channel constructed on fill Lo the channel
on the rock ledge and over the edge of a cliff. Loose nat.erial wiII be
removed and the channel widened where it flows off the cliff edge. The
Starpoint Sandst,one is resistant bedrock that will form a stable drop for the
nevrt channel.

A riprap-lined splash basin witt be used aL the
energy and transition the Deer Creek flovrs into
4-l PAP, Vol. 7 ) .

base of the cliff to dissipate
those of Elk Canyon Creek (Map IThe applicant currently nonitors flows in Deer Creek above and below the minefaciliLies' and at Grimes Wash above and below the Wilberg Mine faciLities.

During periods of runoff, monthly discharge measurements and grab samples for
water quality analysis are collected. Samples are analyzed for pH,
conductivity' total dissolved solids, total suspended solids, total iron and
manganese. The monitoring locations are permanent, allowing collection of the
data from a consistent location. The data are collected on a regular scheduleto aid in identifying seasonal trends and variation from year to year.
l'leasuring flumes used at both the Deer Creek and Grimes Wash locaE,ions aretypically overtopped during peak runoff.

Huntington Creek is monitored by the USGS and UP&L above and below the Deer
Creek confluence. Flow is recorded continuously and water-quality samples are
taken monthly. The data are used in conjunction with the regulation of
ElecLric Lake for the Huntington Power Plant and other water users.

Deer creek I'line has been issued NnDES permit number ur-0023604
sedimentation pond at the mine. The applicant indicates that
discharged to date. The applicant is required Lo monitor andquality under the NPDES regulations.

for the
lhe pond has not
report discharge
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2.2 EvalFeti.o.rl.,of.9omp.J._iance of Proposal

UHC 817.41 HJdrologic Balance: General Requirements

The applicant's compliance wirh this regulation is discussed in Section IV,
Probable Hydrologic Conseguences, of this document.

Ul.lC 817.42 Hydroloqic. Balancel T{ater-Qualitvjtandards and nf f fuent
Limitations

AIl surface drainage from the Deer Creek Mine is passed through the
sedimentation pond. There is no uncontrolled discharge to the environment
from the underground workings. Discharge is routed to the Huntington povrer
Plant as a coolant. Discharges from the sedimentation pond are expected to
meet all applicable effluent limitation standards.

UMC 817.43 Hydroloqic Balancq: liversions and Conveyance of Overland Flow

The applicant has designed the'disturbed'area runoff collection system at
the Deer Creek Mine to pass the l0-year, Zl-hour runoff event adequately. The
two-year' Z4-hour storm was used at the waste rock site. Inspection of the
temporary drainage systen on Hap 3-13 {pAp, VoI. 7I indicates that it has been
designed adeguately. Adeguate channel stability is provided in the system,
with flow down steep slopes conveyed in culverts. Energy dissipators are not
used af discharge points; however, operation of the drainage system has not
caused any significant outlet scour problems to date.

During Stage I reclamaLion the existihg disturbed area drainage system will be
removed and the affected land regraded and revegetated. Drainage from the
disturbed area will be routed to the sedimentation pond using two small
ditches as shown on Hap 4-1 (PAP, Vol. 71. 'Ditch B' will be temporary and
was designed using a two-year, 24-hour storm. 'Ditch A' will be permanent and
was designed using the larger 100-year, 24-hour event. Temporary culverts for
'Ditch A' and 'Ditch B' were designed considering the two-year, 24-hour event.
Upon final reclamation (Stage IIlr all culverts and Ditch B will be removed.
The system as designed meets the requirements of Ehis section.

uHC. 917.44 Hvdrologic Barance: stream channef ql_versions.

The applicant has designed the *undisturbed' runoff system for Deer Creek to
pass the S0-year, ?4-hour runoff event. This event is larger than reguired by
regulationsr which only specify the use of a lO-year, Z4-hour event for
temporary diversions of stream channels. The peak flow at the main Deer Creek
diversion was based on hydrologic analysis conducted by Stone and webster,
Inc. (report dated April f4, 1978) that gave a peak flow of 805 cfs. The main
Deer Creek diversion is adequate to convey fhis flow,

The existing diversion culverts of Deer Drainage and Elk Canyon Creek are 35-
inches and 30-inches in diameter, respectively. Neither culvert is capable of
conveying the required lO-year, 24-hour design storm. The applicant has

Shallow Ground-water Flow, and Ephemeral Streams

-14-



presented revised designs for the two drainages on Hap 3-12 and page 3-48A of
the PAP. The applicant's calculaLions are presented in Appendix VII of the
PAP. fn order to convey the l0-year, Z4-hour sLorm, the applicant proposes g'o

install a 4Z-inch diameter cuLvert parallel to the exisLing culvert in EIk
Canyon. ALthough Lhe applicant has designed a 54-inch diameter culvert to be
insLalled parallel to [he existing Deer Drainage culvert (t'tap 3-I2], the
applicant requests a variance fron its installation (page 3-4BA). The basis
for the reguest is t1) conservative runoff figuresr (2) additional
construction costs, and (3) six years experience r*rith no overtoppinE of the
existing 35-inch pipe. However, the regulatory authority denies the reguest
for variance on the following basis: {1} conservative figures are an integral
parL of these designs. In the event of a major storm (i.e., rainfall over
snowmeLt)r the applicant's chosen hydrologic coefficients may not be
conservativer (2) the design life of the structures is in excess of 40 years,
and six years of experience does not provide a valid basis fgr any
determination, and (3) failure by overtopping would result in damage to the
facilities area and the rapid filling of the sedimentation pond with
sediment. The sediment pond would not contain the lO-year, Z4-hour storm
eventr flor would the dewatering pipe function adeguately, As a result, a
significant possibility of sediment pond failure exists. The applicant shalI
install the 54-inch culvert in Deer Drainage or submit an egually effective
alternative for review and approval (CondiEion 3).

The permanent reclaimed drainage system (Hap 4-1) at the Deer Creek Hine has
been designed for the 100-year, Z4-hour runoff event as required by
regulations. Peak flows were determined using the ScS Curve Number ttethod.
The choice of curve numbers and calculations are acceptable. Flow capacities
of the diversion channels were determined by computing normal depth using the
Manning Equation. Additional freeboard depth was provided in the final design
to a1low for waves and surface fluctuations of the flow. The design
caPacities of the channels are adequate. Energy dissipation basins are
designed aL both Deer Creek inlets. Three-foot diameter riprap sufficient to
sustain the 100-year, Z4-hour event will be placed in these basins. The
designs are adequaLe and should ensure long-term stabirity.

Drawings and calculations in the permit application indicate Ehat the upper
8f0 feet of the reclaimed Deer Creek channeL will not be protected with
riprap. The applicant indicates that. this section of the channel will be
excavated to bedrock. This will hetp provide channel stability on the steep
slopes (up to 40 percent). Riprap protection is provided, where needed, along
channel banks constructed of filI material.

Flow through the remaining diversion ditches wilt take place at high
velocities. These ditches wiII be built on erodable materials, so riprap
protection is provided. The applicant makes proper use of the riprap design
procedures and provides a riprap size adequate to stabilize these channels.

I
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Although the mean diameters of riprap are adequate, the aBplicant does notprovide riprap gradations. A typica] riprap gradation will have rock sizes
ranging from less than half the mean slze to twice the mean size. This isgenerally applicable when the mean diameter is less than about two feet. For'larger mean diameters this gradation becomes impractical , since very large-
diameter rocks would be included in the gradation. This is especiaitycritical considering the channel widths proposed, since the large roc[, couldsignificantly restrict the flory area of the channel. From riprip thicknesses
specified in the permit application it appears the appl icant boe's not
anticipate much variation for these larger sizes. Because of the small
channel, the applicant must ensure that blockage of the channel by a largeriprap element cannot occur. Maximum riprap size should not exceid one-third
the dimension of the channel bottom width (Condition 4).

Specifications-for a gravel filter under the riprap are provlded in the permit
application. A 2-foot clay llner ls also specifled for areas where the
channel crosses flll. The llay liner wlll prevent water from saturating thefill and will ensure channel stabillty with respect to ground shifting ind
erosion. This clay llner,is presented on Map 4-l of the-PAP. The profiosed
designs of the gravel and clay filters are adequate.

A flnal issue concernlnq the reclamation channel systern 1s the proposal toroute flows across the frine area fill, over a rock face, and inlo i riprap
splash basin. The reguirements of Ul,lC 8.|7.72(d) call for diverslons tb be
routed av{ay from f i 1 I materl al r+i th no provi sions for vari ance. However, the
applicant's proposal has been determlned to be of sound engineerlng designwith less environmental impact than any other feasible altirnattvel
Therefore, t!. applicant's September 13, 1985, request to designate the
proposed deslgn as gxperimental practice under Ut'lC 785.13 is aiceptable.
Condition number 5 has been added to ensure compliance r+ith the experimentalpractice regulatlons as required by uMc Tg5,l3(h)(4)

8t 7 .45 Hvd i c Bal ance: Sediment rol Measure

The existing.dtl!lage system at the Deer Creek l'line site provldes an adequate
means of controlling sedlment runoff. Undlsturbed flow fi'om above the minesite is diverted below the disturbed area uslng underground culverts.
Disturbed area runoff is directed to a sedimentation pond using a system of
culverts and open ditches.
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During Stage I of reclamation iL is anticipated that some erosion will occur
on vegetated areas. Annua1 maintenance is planned for these areas and runoff
will be routed to the sedimentation pond. This ttill provide an adequate means
of sediment controJ during [his period. Upon final reclamation (Stage II],
the slopes will be revegetated and the sediment pond removed.

AIl aspects of this section have been adequabely addressed by the applicanL.

UtlC 817. 46 Hydrolggic 
, EqlqTce: SedimentaEion Ponds

The sediment pond was designed to completely retain runoff from the l0-year,
24-hour storm. Calculations provided in the permit application showed the
runoff from this event to equal 8.0 acre-feet. An additiona] volume of 2.0
acre-feet for sediment storage was also considered in Lhe design. This
represents 0.10 acre-foot of sediment for each acre of disturbed land. The
total design volume of Ehe sediment pond is adequate. Plans in the permit
application show the sediment pond (t'tap 3-15, Hdp 3-151 for as-built
conditions,

The sediment pond was designed with a manually operated dewatering device.
This device can provide a Z4-hour detention time or any other detention time
bhat would be required. An 'as-built' design drawing of the der+atering device
is provided on Orawing 3-16 (PAP, Vol. 7). The inlet to the dewatering device
is above the maximum elevation of sediment storage. Howeverr l{ap 3-16
indicates that the devratering pipe is not designed to fulIy evacuate the
l0-year, 24-hour storm event. It appears thaf 3 or 4 acre-feet of storage
above the sediment leve1 cannot be drained. When water is occupying this 3 to
4 acre-feet of storager the remaining available storage volume may not be
adequate to store the l0-year, Z4-hour event (Condition 1),

The emergency splllway cresL is situated above the maximun l0-year, 24-hour
pool elevaLion. This spillway is designed to pass the Z5-year, 24-hour storm
event with approxinately one foot of freeboard. Calculations supporting this
determination are presented in Appendix VfI of the PAP. The design of the
emergency spillway addresses the reguirements of this section.

The combined upstream and downstream slopes of the sediment pond darn egual
lV:4.5H. Although this exceeds the lV:5H required under this secLion for the
settled embanknent, the applicant has provided a geotechnical report to show
that the dam is stable. Topographic constraints at the spillr+ay location make
standard practice design requirements impossible. Given the stability of the
dam as built and the Eopographic constraints including increased environmental
disturbance to accommodate the larger dam requirements, OSt{ has determined
that the applicantrs design is the most environrnentally sound option Lo meet
the reguirements of SMCRA.

AIl other requirements of this section have been addressed adequately by the
applicant.

UHC 817.*? Hydrologic Balance: Discharge Structures

The applicant adeguately addresses the use of riprap energy dissipators at the
outlets of bhe temporary and permanent diversions and the sediment pond and is



in compliance vrith this section. Energy dissipator designs and calculations
are presented in Appendix IX of the PAP, Vol. 3.

UHC 81?.49 HIdrolg.qic_ Balance: Pernanent and Temporary _I[poundmenLs

The onfy impoundment at the Deer Creek Hine site is t.he sedimenf pond
addressed under Section UHC 81?.46. All additionat reguirements under this
section have been addressed adeguately by the applicant.

U4C_ 8I?.52(b) Hydroloqic Balance: Eurface Water t,tonitorinq

Grimes l{ash and Deer Creek are routinely monitored for water guality and
guantity measurements. quality measurements are made quarterfy. The
applicant has committed to weekly waLer quantity measurements on Deer Creek
and Grimes Wash (PAP' page 2-93). UP&L has completed annual hydrologic
monitoring reports since 1979.

The applicant's water guantity measurement flumes on Deer Creek and Grimes
I{ash allow annual runoff peak flows to exceed flume capacity. (Hydrologic
l.lonitoring Progran Annual Reports, Appendices C and D).

Since the peak flow periods have overtopped the flumes, it is likely that 50
to 70 percent of bhe annual runoff has not been recorded. Issues related to
the hydrologic balance of East Hountain can only be assessed if sufficiently
accurate measurements of discharge from bhe Deer Creek and Grimes Wash basins
are available. In particular, base-flow measurements will be extremely
important in determining the influence of mining-induced subsidence on perched
aguifers. Condition 2 requires improved methods of measuring peak discharge.

Ut{C 81?.51 ,Hy.4ro1g-gic Balance: Dis-c_tr-arge of wqte.f iFto an Un-dergfound t,rine

No discharge of surface water into underground mines is proposed at the Deer
Creek Hine.

UMC 817.56 tlydrologig Balance: Poslr.rining Rehilil.it_+tion of Sedimenation
Ponds, Imp.oujrdments, and Tre.atnent Facilities

Rehabilitation of all temporary diversions and sedimentation ponds at the Deer
creek lline have been addressed adeguately by the applicant.

Ill'I9..917.57 Hydrologic Balance: Stream Erl,ffer Zones

There are a number of perennial streams within the permit area [pp. 2-85
(A-D)' Vol. rJ. Hining operaLions (primarily longwall mining) will pass
underneath significant portions of each of these streams. OperaLion of the
Deer Creek and wilberg l.lines will remove both major coal seams from beneath
the stream channels. The resulting subsidence (Chapter IX of this TA) may
cause a uniform lowering of the land surface of approximately 10 to 12 feet.
While it is possible that alteration of the channel shape, profile, or surface
cracking may occur, because of the uniforn nature of longwall miningr no major
change in channel shape is anticipated. Single seam longr+alt mining in the
southern portion of the Deer Creek permit area has taken place with no visibl,e
change in basin topography or channel shape.
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Channel profiLe changes are possible where discontinuities in the mining
operation are present, such as between barrier areas and the longwall mlningarea. fiie magnitude of these changes is, however, quite smal1 in comparisoito the gradients of the existing channels. Although surface cracking has not
been observed away from the perimeters of East Hountain, the applicant hasprovided a commitment to repair any surface cracking that affelis the flow of
streams in the permit area (p. 4-50, PAP, Vol. 2). Temporary culverts overthe crack are proposed by the appl i cant as a mi t i gat ion measure . Tbre
aPPticant has a thorough subsidence monitoring progra$ in place at the Deer
Creek Hine r tss d i scussed in chapter g of thi s docurnent . Together wi th the
aPpI icant ' s water noni toring Progr€rms, any surface effects of subsidence
should be readily detectable. The major issue concerning perennial streams
wi thin the per:uri t area is not the possible subsidence effelts on the stream
channel itself, but rather the possible influence of subsidence on the sourceof water that contributes to the base-flow of those streams. Ttre base-flow is
derived from the flow of numerous springs associated with the occurrence of
perched aquifers on East Mountain. Loss of flow from these springs due to
subsidence of the source area is discussed in the Probable Hyirorogic
Consequences chapter of this TA. Ttre appl icant's water moni toring programs
will generate recession curve graphs which wi1L allow tracking of-any
deviation in normal frow of springs and surface streams.

Because the effects of subsidence on channel geometry and profile are
considered negligible, and because of steep local topography, the standard 100feet stream buffer zone is not necessary for the protection of the hydrologic
balance for pererurial streams on East Mountain (see condition 7, page 44 ofthis TA).

2.3 Corlditions

I - t'Ii thin 30 days of the perui t eff ec t ive date , the permi t tee shaL l
calculate the sediment pond storage volune minus sediment storage
volume, and water volume between full sediment leve1 and the
dewatering PiPe intake (water vhich cannot be evacuated after a
storm event) and submit the calculations to the regulatory authorityfor review. Ttte permittee must show that the net ivailabie volume
in the'sediment pond is sufficient to contain the lo-year, 24-hour
storm event (calculated to be 8.0 acre-feet). If the net available
volume of the pond is not sufficient to contain the l0-year,24-hour
storm event, the peruittee shall mo'dify the sed,iment pond system to
ensure that the volume of the IO-year, 24-hour storm event can be
st ored as requ i red by UMC I 17 . 42 and ttMC I 17 . 46 . Any necessary
modif icat ions to the sedinent pond system mtrst be completed wilfrin
120 days of permit issuance.

2- Prior to June 1' 1985, the permittee must install surface-water
uonitoring devices on both Deer Creek and Grimes lJash that are
capable of measuring all flow including peak runoff.
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Prior to the end of the 1985 calendar year, the permittee must
increase the capacity of the Deer Creek Drainage and Elk Carryon
Creek diversion culverts to convey the l0-year, 24-hour storu event
as required by UMC 817.44. Ttris can be accornplished by implementing
the permittee's February 4, 1gB5 design submittals or by
implementing an alternative approach to meet the required
performance standards.

If the permittee chooses an alternative approach, the design must be
submitted to the regulatory authority within 60 days of the permit
effective date for approval.

No element of riprap to be placed in reclaimed channels and energy
dissipator structures will exceed one-third the channel or structure
bot tom width.

Ttre permi ttee sha1l conduct experimentat pract ice ori the f inal
reclaimed Deer Creek charurel only according to the designs approved
by the Utah Division of OiI, Gas and Hinirrg and the Office of
Surf ace l{ining . If the experimental prac t ice shoul.d prove to be
inadequate to meet the standards of Subchapter K as determined by
the regulatory authority, the applicant shall submit detailed plans
for approval of an alternative envirorrmental protection method as
directed by the regulatory authority in accordance with UHC
785.13(h)(+)(i) and (ii). TLre pernittee shal1 conduct additional
monitoring requirements in association with the approved
experimental practice as the Division of OiI, Gas and Mining or
office of surface Mining may require according to IIMC
785.13(h)(+)(iii).

I I I . ITDROTOGIC BAI^A},ICE GROTII{D T.TATER

3. 1 Descript io+ of Appl ic?nt ' s Proqgsal

Ttre aPPlicant proposes and comnits to monitor the quantity and quality of
ground water at flowing springs on East Horrntain, within the mine, dt two
vells away from past and active mining areas, and at the discharge point from
the nine (Pp. 2-85f 2-85A, Vol. 1, PAP). For the past five yea"i, Up&L hrs
been colLecting hydrologic data from the areas above and adjacent to the mine
and wi thin the mine . Ttte appl i cant has collec ted strat igraphi c data on the
lateral extent of aquifers present on East t{ountain. Data have been collected
from 79 coal exploration drill holes (ttap 2-1 PN, Vo1 . 4) at Sg springs (uap
2-12 Ps, Vol . 5), and at nine in-mine locations. Ttre hydrogeologic sistem of
East Mountain is described by the aPPlicant as consisting of perched aquifers
concentrated in the North Horn and the Blackhavrk Formations. Tbe aquifers in
the North Horn Formation intersect the surface along the rim of East Hountain.
Host of the springs identified by the applicant (sg of 59/\ occur in the North
Horn Foruation, with eight occurring in the Flagstaff Limestone above the
North Horn and the renaining twelve springs distributed in strata occurring
below the North Horn. OnIy one spring surfaces in the Blackhawk Foruation;
however' nining in the Hiawatha and Bl.ind Canyon coal seams in the Blackhawk
has encountered significant grorrnd water. Eleven of these springs are
situated over areas of proposed double-seam ninirrg between the Wilberg Mine
(Hiatratha Sean) and the Deer Creek Hine (gri.na Canyon Seam).

3.

4.

5.
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In order to describe the source of ground-r+ater inflows to the Deer Creek
Hine, the aPPlicant has prepared ruaps of the perched aquifers. The maps \f,ere
prepared from exploration driIl holes completed both in-mine and from the
surface. Ttre aPPlicant has hypothesized that the perched aquifers are located
in ancient fluvial channels that formed as a part of the deitaic deposition
act ive during and af ter the coal-forming peat accumulat ion. firese Ftuviat
channeLs are shown overlying the Blind Canyon coal seaff and trending northeast
to southwest. Experience by the applicant with water encountered during
mining indicates that the largest influrc of water occurs as fluvial channels
are f i rst contacted. Thre f Lows quickly diminish as the source i s dewatered
and the overall hydrologic balance is unaffected. Anomalies in the fluvial
channels, such as a vertical sag (referred to as a channel roll) or faulting,
leads to even larger inflows. A significant continuous source of water florrs
uP into the floor of the Deer Creek Hine from the Pleasant Va1ley Fault.

F.xperience with mine dewatering indicates that as workings progress, wet areas
shor+ a marked decrease in flow. Data gathered by the applicant to date,
e:ftibit a possible seasonal variation since dewatering volumes are often
higher during the snowmelt period of the year. This indicates that the
Blackhawk aquifers are not completely isolated and that some of the numerous
faul.ts and fractures supply direct recharge to these aquifers.

The Starpoint Sandstone, immediately underlying the Hiawatha coal seErm, has
moderate permeability, yet receives 1ittle recharge from above. Hine
dewatering has not affected the recharge of this aquifer. post-minirrg
conditions may provide iruproved potential for increased recharge to t[e
Starpoint Sandstone due to subsidence effects in the Blaekhawk Formation. Ttre
magnitude of such a potential change in recharge carurot be determined.

3.2 Ev+luation of_ CompliqFce

9HC 817.-48 Hv-drologic Balancg: Acid-Forming -+r-rd Toxic Haterials

The aPPIicant ProPoses to'd,ispose of e:(cess underground development waste from
the nining operation at a waste rock disposal site 11500 feet from the mineportal. Ttte site is located near the base of the Starpoint Sandstone where it
interfingers with the Masuk Shale. No springs or seeps are present in the
Starpoint Sandstone at this locat ion, Ttre underlying Masuk bnaf e is the
uppermost member of the Hancos Formation which is generally impermeable.

C'henical and physical analysis has been conducted by the applicant on
than 130 saruples of rock above and below the mined seans in the Deer
Mine . These analyses ind i cated that the major i ty of the saruples are
and non-acid foruing. One sarnple from the B1ind Carryon floor showed
SAR value and one sample fron the B1ind Carryon roof showed a high

more
Creek
non-toxi c
a high

Pyri telmarcasite content . Ibre appl icant considers these sarnples to be
atypicaL . Ttre aPPl icant states that the occurrence of such potent ial ly toxic
materials witl be infrequent and that the operations of handlirlg and rlmovalwill dilute the concentration of this material without the need for any
spec ial nixing . Ttre appl icat ion i s in compl iance rli th this regulat ion.
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IIMC 817.50 Hvdlo-loFic Balance:. Underground {.ine Entrv and Access DischarFes

The breakout in Meetinghouse Canyon is the lowest-elevation portal in the Deer
Creek l'tine . During the I if e of the mine , a large area wi 11 be nined below the
elevation of the portal. For drainage to occur from the portal the abandoned
mine workirlgs vill have to fill with water. Tbris will tatce many years or
Possibly decades, depending on recharge rate to the Siarpoint Sandstone. Since
the potent i al for f lood ing of the abandoned workings i s unknorrn, the appl i cant
will provide a four-inch diameter drain pipe at the Heetinghouse portai
capable of discharging 300 gPm to Meetinghouse Canyon. Because recharge will
resume to the local aquifers, this discharge is sufficient to ensure that none
of the other portals vrill discharge. The applicant, therefore, has not
provided any drainage for the remaining portals. Any water that rnight be
discharged is ercpected to meet EPA eff luent l imi tat ions wi thout treatment .
Ttre aPPlicant wilt monitor any discharge water quality through bond release
period. To date, the water produced at the Deer Creek Hine has been of good
quality' and there is no evidence of any adverse mining-related impacts to
ether Deer Creek or Huntington Creek. TLle impact of any future discharges on
the existing hydrologic balance should be ninimal. The application is in
compliance with this regulation,

IIMC 817 . 52 ( a ) Hvdrolog i-c Bal ance : Surf +ce- and Ground-tlater Moni torirlg

llater is produced at several locations in the mine and then flows to 1ow areas
which act as tenporary sunPs. These srutrps are der+atered and pumped to a main
slltrtp in an abandoned area of the mine. Water volume is measuied- as i t leaves
the mine. lJater produced in the mine is used for dust control and there is an
internal loss of water due to evaporation. A cornplete mass balance of water
use in the Deer Creek Hine can be computed based on measured outflows and
estimated evaporation. Ttre mass barance equation is:

=V +
tH

V +E
D

+dS

where Vt is the total volume of vrater produced in the mine, Vn is the
voltute of water d,ischarged to the Hr:ntington Power Plant, Vp is the volume
of water consumed for dust control, E is the evaporation volr.ure and dS is
the change in sufiP capacity between reporting intervals. Ttre sufip volume is
unknown and is assumed to vary little. Al.1 other outflorr volrrnes are measured,
continuously and recorded monthly.

The total yearly domestic use of water by the Deer Creek Hine is approxinrately
25 acre-feet (eight million gallons), evaporation is approximatety iB acre-
feet, and discharge to Huntington Power Plant has ranged from 107 acre feet to
359 acre-feet. Recent estimates of annual in-mine naler production are
approximately 442 acre-feet for the Deer Creek Mine or an average daily inflow
of 275 gPn. Ttrere has been substantial variation from this nean over the
period of record (fgZg to 1982). Tfie operational aspects of the Deer Creek
Hine and the seasonal variation in precipitation both contribute to this
var i at ion. There i s an upward t rend in the me;In in-mine nater produc t ion due
to the expansion of nining operations.
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fne applicant presently nonitors some 59 springs on East Hountain for quant
and quality on an annual basis. Honitoring vithin the mine includes
measurements of quantity and quality of discharge. Direct measurements
water quality are nade; water quantity is estimated based on information
dewatering operations. Tkris is sufficient to make a relative comparison
betneen water-producing areas in the mine vith total inflows based on a
balance at the main sunp. In addition, the monitoring program includes
Eeasurement of the discharge recession behavior of 13 springs. Ttte purpose
these measurements is to monitor the condition of the aquifers that are the
source of the spring flow. Ttre 13 sites provide monitoring of aquifer
conditions over a large area of East Mountain and within strata overlying
mining operations. Such monitoring will be extremely useful in identifying
eff ec ts of subsidence to exi st irrg aquifers .

I\to wells located away fron past and active mining areas wiII continue to be
nonitored. Tftese wells provide baseline ground-water data within the Blackhawk
and Starpoint aquifer. TLre application is in conpliance with this regulation.

UMC 817.53 -Hvdrologic BaIarlc.E:__Transfer of l.lel1s

No transfer of wells is currently proposed by the applicant.

IIMC 817.55 Hvd-rcloHic Balance: .- Disch,srF_e-. o_f Water into a$_Unjerground-Hine

No diversion of water into undergrorrnd workirrgs occurs or is contenplated at
the Deer Creek Hine,

IIHC 817.13 - .15: Casine arid Seel_i+g of Undereround -OpJniqgs

All surface drilled ecploration holes have been reclaimed according to the U.S.
G€olog ical Survey I s publ i shed Dri I I HolF. P-l_rlgging Procedure . Ttle appl icat ion
is in conpliance with this regulation.

IV. PROBABLE IrY-DR0LOGTC CONSEQUENCES

4 . I Descr ipt ion of Appl icant '.q ._Froposal

Considerable data is currently being gathered to rnore fully assess the surface
irrpacts of minirrg based upon pre-law and current ninirrg progress. Adverse
inpacts to the hydrologic balance are unlikety; however, in a worse case
situation possible impacts to the existing hydrologic balance by the Deer Creek
Hine include alteration of ground-water movement in the Blackhawk Formation due
to the presence of mine workings and loss of some springs on East Hountain as a
result of subsidence. Ioss of springs could result in alteration of flow in
intermittent and pererurial streans [pp. 2-85 (t-o), Vol . t r PAP]. Thre
aPPlicant states that the majority of springs vril1 be unaffected because of the
use of controlled subsidence techniques. It is also stated that the presence
of snel.l ing clays in strata above the nine should assist in l imi t ing the
novement of ground water through fractures created by subsidence. fiie permit
states that the applicant could replace any disrupted water supply from
surrounding strea.ms, wells, or the nine itself (page 2-99, Vol. 1r PAP).
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The water-monitoring progran indicates that the quality of water discharged
from the Deer Creek Hine is good. The applicant does not anticipate that
surface waters will be degraded by mining activities. Ttre appl icant pLans to
continue hydrologic monitoring of surface- and ground-water flows for the
duration of nining operations. Ttre applicant notes that the Emery Water Users
Association has developed three springs in Rilda Canyon as a culinary water
supply (PP. 2-97 throught 2-978, Vol. 2, PAP). These springs are not situated
above mine workings. fne springs discharge from the Starpoint Sandstone and
aPPear to be fracture related. Discharge records of the springs are given on
Page 2-978 of the PAP (Vot. 2). Ttre applicant has comitted to close
monitoring of these springs to better understand their rnode of occurrence and
the potential impacts of rrining.

4.2 Evalqation of Compliance

Ctt$ulative Hydrologic Inpact Assessments have been prepared for Huntington and
Cottonwood Creeks. Ttre conclusions of this CHIA and the requirements of IIMC
817 .41 ' "Hydrol.ogic Balance: General Requireflients r'r are condensed and
discussed below in relation to the applicant's proposal. See Attachment A of
this TA document for the OHIA sufimary.

4 .2 .l Surf ace-I.Iat er Impac t s

Ttre primary impact on surface saters by Deer Creek nining operations is the
discharge of ground nater intercepted during mining. The ,rolrrne of gronnd
water intercepted is erqpected to gradually increase over the next 20 years as
underground operations at the Deer Creek Mine advance further rrnderneath East
Hountain. The majority of this intercepted ground water is utilized by the
Huntington Power Plant for cooling. In general, the mine water quality is
good, avereging 590 mg/I total dissolved solids. TLre mean annuaf dissol.ved
solids concentration of the receivirrg waters (Deer Creek) range seasonally fron
235 to 533 mg/1. Mining-related increases in dissolved solids concentrations
in Deer Creek are not ercpected to degrade or preclude anticipated uses
downstream of the Deer Creek Hine

4.2.2 Ground-Water Inpacts

The resPonse to subsidence of various strata overlying Deer Creek nining
operations is of concern for impacts on ground-water quantity. Stud.ies to date
( see Ctrapter IX) have indicated that erpec ted subsidence i s ecpressed. on the
surface very rapidly. The greatest potential subsidence-related inpact can be
to springs in the North Horn Formation. Ttre overburden separating ttre springs
from the coal seams is relatively thick, 11200 to 21000 feet, and should serve
to dampen the effects of subsidence on the aquifers. The aquifers nill be
somewhat distorted and this may alter their character. Subsidence could
disrupt aquifer water yield, and consequently result in the temporary or even
permanent loss of flotr at sone existirg springs and/or creatiorr of new springs
at new locations.

Cracking fron subsidence may extend,to perched aquifers that exist in the lower
Price River Formation. Ttris would enhance the vertical pernreability of the
underlying confinirlg layer and reduce the outflow from a perched aquifer.
Dependirrg on the size and extent of cracking, the underlying confining shales
may or may not seal in a reasonable period of time.
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Spring flow varies greatly within the permit area, and whi1e fewer springs
exist in lower foruations, their respective flows do not necessarily decrease.
The aPPlicant has proposed mitigation measures that address a relatively sma1lloss of vater when compared to the size of most springs on East Horrntain. Ttre
aPPl icant has not described the mi t igat ion measures to be iruplemented should asubstantial loss of water occur (Condition 6).

In accordance with the requirenents of BIJ{ and Forest Service leases and theState's determinat ion, and the post-nining land use requirements of tlI{C
817-124' the apPlicant must ProPose a plan to eflsure the protection of the
hydrologic balance should subsidence disrupt the dischargl of these springs.
provision for developing a suitable water replacement plan must be pait of the
overal.l hydrologic protecion pLan. (condition 6).

In regard to the springs developed by the Ernery l,Iater Users Association, the
proposed monitoring and evaluation of the springs will be a prudent way to
study the spr ing system. fiti s approach is acceptabl e becausl of ( I ) tire
complicated nature of the hydrologic systen in the Rilda Canyon basin (C'Sapter
III ' this docunent, and Huntington Creek CIIIA report to OSt'.1, Hay 29, 19g4) agd(z) the I'no material da.mage" findings and conclulions of the Hgntington Creek
CHIA- Hitigation measures ca$ be devised if monitoring data indicale that
impacts are occurring. Ttris meets the requirements of IIMC 786.19(c ) and
817 .41 .

4.2. 3 Conclusions

Tbe probable hyd.rologic consequences of nining operations at the Deer Creek
Mine meet the regulatory requirements. A trend in water production from the
Deer Creek Mine is ercpected to increase the arnount of watlr available to the
Huntington Power Plant over the next 20 years. To dater Do related trend
showing change in water yield for the springs on East t'lountain is apparent.
Continued nonitoring of water yield and aquifer properties is *ec*"*iry to
determine the effect of nining operations on East Hountain aquifers.

Ana.lyses in the peruit aPPlication package and the cusrrrlative hyd,rologic impact
analysis ( CHf* sumlary, 3t tachment A of this document ) plus condi t ion 6
indieate that the aPPlication is designed to prevent material damage. There
have been no detriuental impacts positively identified to date. Ttre monitoring
Progras proposed by the aPPlicant is necessary to track changes in the
hydrology as they may occur in the future. Monitorirrg will provide a trigger
mechanism by which any necessary mitigation can be developed and instituted as
necessary- It will also provide a tracking system to revise analyses if the
moni toring indicates incorrgrui t ies in the development of data.

4.3 Conditions

The permittee shatl replace any water dernonstrated to have been 1ost or
adversely affected by minirrg operations with nater from an alternate
source in sufficient quantity and quality to maintain the rights of
present users and current and postmining land uses- Ttle permittee will
advise the regulatory authority of the loss or adverse oclurrenc. within
two working days of becomirrg aware that it has occurred., and within 14
calendar days of notification shall submit to the regulatory authority for
approval a Plan to replace the affected..water. Ugron acceptance of the
pl'an by the regulatory authority, the plan shaIl be implenented in the
time-frases dictated by the regulatory authority, s appiovat notification.
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v. HI SCELLAI'IEOUS COMP LIANCE

5 . I Dgs cr.iption o f Apql-icant r.t:j-r.oPosal

By letter correspondence of August 3, 1978, WL proposed a slgn and markers
systern t o the IJDOGI'I. The applicant subnltted a Resource Recovery and
Protection Plan to BLH for approval. the applicantrs blasting plans are
di scus sed ln Appendix VI o f the petmi t appllcation package . Cessation of
operations are discussed on page 4-1 of the per:mit application package.
Transportation faclllties are discussed on pages 3-34 through 3-38 of the
peruit application package. Support FacllLties and utilitj,es are discussed on
page 3-15 of the permit applicatlon package.

5.2 Evalualion of Cornpliance

UMC 817 . 11 Signs a-nd l'farkers

UDOGI'I approved the appllcant I s signs and markers systeu by letter of August 31 ,
1978r

IIHC _817 .59 Coal Recoygry

By meuo to OSM dated October 31, 1984, BLI-{ reconmended that the applicant 's
Resource Recovery and Protectlon PIan be approved.

IIMC 817.61 through 817.58 Blasting

No surface blasting is beLng conducted at the Deer Creek Hine. Ttrerefore, the
perforuance requLrements of these rules do not aPPly.

IIHC 817.131- and .132 Cessation of Operations

Ttre applicant i s in compllance with the requirement,s of this rule .

UHC 817. 180 Other T-lan_gport-qlion Facilittes

Ttre applicant ls ln compliance with the requirements of thls ru1e.

UHC 817 ..181 Support-. Facil_itles _ggrd U.tllity Instal-ler.ttons

Tfre applicant is in coupliance with the requlrements of this rule.
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VI. DISPOSAL OF UI|IDERGROUI{D DEVELOPT.IEI{T IIASTE

6.1 Deecrlptlo! of Appllcant r a Proposal

Developoeut waste, coal reject naterlal from the breakei statlon, aud nlne
entry rehabllltatlou froD the Deer Creek lllue wlll be dlsposed of at the
develop,nent wa6te dlsposal slte 1n the Deer Creek facl.Iltles area. The
appllcant has estl.oated that present DlnlDg plan6 could geaeEate approxlDately
100,000 cubic yards of naterlal whlch wt1l requlre dl.sposal at the slte over the
llfe of the rlne. Ae uuch oon-carboaaceous materlal aa posslble wlll be
dlsposed of underground untll avallable space Ls depleted.

Itte voltne of epoil nas deterrnlned by the applleaat based on the proposed nlne
layout and operatlng history and Ls shorn otr pdge 3-59 of the PAP. Ttrls
eatlDate ahon6 wa6te rock volumes from rock Elope co!6tructio! 18 l,hln l{est. No
infotratlon was provlded on the rock slopes and air return shafts shich siII be
coo6tructed 1! 3rd North. Itre nuubet of yeare used for deteruin8tlon of the
aEount of breaker statLon reject aaterlal !'as 35. Honever, lf the llne ts to
operate uotil 2032 (see page 4-1 of Bhe PAP), then 47 years of lraste w111 be
generated. Decause of this addltloDal reject uaterl.al, the appllcaut w111 be
requlred to construc t eddltlonal waste dl.spo8al sitea at soDe polat io the
futur€. Oo page 3-59, the appllcant sratea that approval of addltlonal 6ltes
s111 be obtalned aa needed. It 16 falrly certaln thet thls w111 be the caae
unless eubstantlal volunes of Daterlal can be dlsposed of uaderground.

Ihe proposed disposal slte ls a f111 6tructure located along the east alope of
the exlsttng portal f111. The locatlon of the f111 and croee sectLons ls
ehown ou l{ap 3-17. Itre f111 1111 be conatructed 1n four-foot llfts aod
colpacted by nachl.nery used to grade the Daterlal. Itre fouudatlon of the flll
16 the Starpolnt Sandstoae and uo eeeps or 6pr1!gs have been Ldentifled lu the
f111 area. Surface{ater dralnage 1s co4trolled to prevent eroslou throl€h
the f111 erea. the final slope of the dlaposal pl1e aloag the out8l.de edge
will be 1V:28, and the flnal elevatlon above the e:lstlng ground level wlII be
approxfuately 140 feet.

6.2 Enaluatlop of Coopllance

IIMC 817.71 .Dlsposal of Excess Spoil aud ltnderground Developneat l{aete:
G€Eersl RequlreEents

The waste uaterlal will be placed in a Eanner whlch errsures stabiltty of
the dLsposal

compatlble with
IIMC 817 .71(a) .

Ttre fill has been designed by a registered professLonal engineer using
recognized professional standards (see statement on page 3-60 of the PAP).
The applicant is in compliance with UMC 817.71(b).

ptle and preveflts degradatlon of surface or ground waters.
is sultable for reclauation and revegetation, and will be
natural surroundings. Ttre applicant I s l"n coupliance with

the
slte
the
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Diversion ditch deslgns for the disposal site are in compliance with LruC

817.43. the appllcant is in compliance with UMC 817.71(d).

The applicant' has located the waste dI-spoeal site on the most noderately
sloping and naturally stable areas available. the bottou of the disposal site
slopes gradually to the east and south; therefore, keyway cuts or rock toe
buttresses are not required. Ttre north and west sides of the fill are
constructed against the portal fill area and the canyon walI, respectlvely.
Ttre applicant 1s in compliance with UMC 817.71(e).

Ttre fill uaterial is being placed in four-foot ltfts and compacted by the
machlnery used in construction. Ttre outside slopes of the fill trill be graded
to 1V:2H, and the top of the fill is to be graded to the west at a 0.5 percent
slope to prevent drainage down the outslope. Ttrerefore the long-Eenn nass
stability of the waste pile is ensured, and a long-term safety factor of 1.5
wtll- be achieved. Ttre applicant is in compllance with 817.71(f ).

Ttre conflguratlon of the proposed fill is sultable for postuining land uses
and is in eompliance with IIHC 817.71(g).

Ihere are no terraces proposed ln the constructl.on of the f 111, therefore IIMC

817.71(h) does not apply.

ltre applicant has proposed plans to Lnspect the fill quarterly and duri.ng
critlcal construction periods (PAP, p. 3-63). Iuspectlon reporEs will be
submltted to UDOGT{ within two weeks of lnspectloa and .a. copy will be retalned
at the mine. Ttre applicant i s in compllance wlth IIHC 817 .71( i) .

With the exceptlon of the materl,al dlspoeed of underground, the applicant ls
proposlng to dlspose of coal waste wlth the developuent waste. This waste
material accounts for approxLmately one-thLrd of the total rraste volume and ls
a very coarse refuse material. Ttre appllcaat w111 be mixing the coal wastes
with the rock developuent wastes and conpacting the uaterLal in four-foot
ltfts. The proposed method of constructlon will ensure the stabllity of the
disposal site and adequate mlxing of the coal refuse, Therefore, the applicant
was found to be in compliance with IIHC 817.85.

ltrere are no seeps or springs ln the disposal slte; therefore, the applieant
is in compliance rrith IIMC 817.71(k).

TFre fill is located on.an essentially flat area where the Starpoint Sandstone
outcrops. Itre sandstone layer is a massive, competent layer which will provide
an adequate foundatLon for the fiIl. The applLcant is in compliance with
uHc 8r7.71(1).
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Conversation with the Mine Safety and Health Aduinlstration (HSHA) (Ilr. Stephen
Mlller, Denver) on Harch 12, 1985, lndlcates that no carbonaceous uaterial has
been disposed of underground at the Deer Creek Mine, and there are no
indlcations that the appllcant plans to do ao (telephone memo, March L?r 1985;
decislon document concurrence section). therefore, no MSITA approval for
underground disposal is required. Ttre applicantrs disposal plans have been
found to be satisfactory and J.n coupllance with the requlrements of InfC
817 .71(n) .

TLre proposed fill is consldered a valley fill, and was originally constructed
pre-law. As dtscussed in SectLon II, Ilydrologic Balance, of this document, the
applicant has proposed construction of the reclaimed channel''over the f l"1l .
Ttre requirements of tD{C 817.72(d) call for diversions to be routed aatay from
f ill . However , the a l-ternatlve to construcE j.on of the diversion over the f ill
Ls complete removal of the fill. ltre applicantrs design subml,ttal for
constructlon of the diversLon over the fill rras found to be sonnd englneering
design and preferable to the detrlneutal environmental lupacts associated with
removal of the f 1l-1 .

Ttre proposed fill, is nelther a head of hollow f111, nor a durable rock f111.
Ttrerefore, IIUC 8L7.73 and ImC 8J-7.74 do not aPply.

vII. PRoTECTIoN 0F FISII, WTLDLIFE, AND REI"ATED EIWIRONMENTAL VAIIIES

7,L DescrLptlon of AppllcantIs Proposal

Ttre applicant I s plan f or protection of f lsh aud rrtldltfe. is presented on pages
4-50 to 4-54 (PAP , Vol . 2). The applicant has cornruttted to ( 1) reportltrg any
golden eagJ-e nestlug actlvlty in the vicinlty of the uine disturbance areas to
the USFI.IS , ( 2 ) consultlng wlth the USFI.IS i f any additLoiral ml ne-related
developuents are planned ln the raptor nesting zone (Map 2-18, P#, Vol. 6),
(3) placlng deer crossing signs along the access road lslthin the perult area,
(4) reportlng the occurrenee of deer road-kiIls to the UDllR, and (5) provl-dlug
wildllfe educational iustructLon to all employees to reduce the Potential for
harassment of wildltf e. The UDI{R is currently conducting a deer road-kJ.ll
monl,tori.ng program that includes the Deer Creek MLne access road. If any
hazardous areaa are ldentlfied aloag the road uithln the perrnlt area, the
applJ.cant wlLI consult wlth the UDWR for approprlate uttigatlon ueasures.

Itre appllcant has supplied a map shorring the locatlon of golden eagle nests in
relatl.on to the rnl ne f acillties (PAP , Map 2-18 ) and has ssnrml tted to consult ing
with the USFI{S lf any addittonal- actlvlties are planned Ln Ehe raptor nestLng
zone (page 4-53, P#, VoI. 2).

To llnit sedLmentation in Deer Creek and lts effect on aquatic wildlife,
surface vater from undl-sEurbed areas is diverted past the mine disturbance area
in buried culverts. In additLon, storn runoff waters from the portal
facllities area are diverted into a sedlmentation pond prior to release i.nto
Deer Creek.
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Ihe LZ kllovolt (I(V) line that serves as the polrer source for the Deer Creek
l{ine has been deter:nLned to be raptor-safe by the USFIilS (letter dated
Noveuber 10, 1982, to UDOGM). ltre Ilne ls constructed without a cross arm,
precluding perching by raptors.

Following cessation of uining, the applicant will restore streatr channels and
revegetate disturbed sites. Plant speeles selection and planting patterns
were designed to restore wildlife habitat as a princlpal postroining land use,
Details of the revegetation plan are provided on pages 4-22 through 4-28-A of
the PAP (Vol. 2) and in Sectlon X of the TA.

Because of the lmportance of springs as a trater source for the area t s' wildlife ,
the applicant has stated (page 4-50, PN, Vol . 2) that any surface-+rater
dLsturbance resulting from subsidence associated with the Deer Creek Mj.ne will
be replaced or repaJ-red by the f ollowlng Eethods :

1. "Streams llill be bridged across bedrock fractures by culverts untll
sedLments f111 the cracks."

2. "springs wLIl be replaced with a serl-es of guzzlers adequate to replace
lost f lolc. "

7 .2 Evaluation of ComplLanc.q

IIMC 817.97 Protection of Fish, I.Iildlife, and Related Envlro.nmental Values

Surface disturbances associaEed with the Deer Creek lline total approximately
25 acres. ltris dlsturbance will last for the life of the mrne and until
reclauation is completed. Because of the l.lnlted areal exEent of surface
dlsturbance, rrildllfe impacts resulting from loss of habitat will reuaLn
relatLvely minor.

None of the areas affected represent any critlca1 habitats for threatened or
endangered species (USFI{S, Endangered Specles Office, January 10, 1984, memo).
Ttre bald eagle is a wLnter visLtor to the region but w111 not be affected by
ulning actlvlties. Also, since the Deer Creek l.Iine will not reduce dormstream
flos in Deer Creek or Iluntington Creek, OSI'1 has determiued that populations of
the Colorado squawflsh and the humpback chub ln the Colorado River will not be
iupacted by contLnued operation of the Deer Creek ltine (US${S, Endangered
SpecLes Offlce, Harch 5, 1985, memo).

Other mine-associated wlldlife impacts that uay be more important than
dlrect loss of habitat include (1) hr:man harqssment of all wildlife, (2) mule
deer road-kills, and (3) Ehe potential effects of subsldence on springs and
raptor cliff nesting habitat.

fire effects of human harassment on wildllfe, either inadvertent or purposeful,
are extreuely dtf ficul-t to quantify. At a rninimuu, uining activities will
like1y preclude raptor nesting use of potential nest sites within 1 kilometer
of the Deer Creek Hl-ne facilities.

The applicant has shown, i-n a study on the effects of the Deer Creek Mine C-2
overland conveyor on uule deer migration (subrnltted to IJDOGS{, Juae 2, 1983),
that the conveyor is not a barrier to mule deer uovement.
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The potentlal for nule deer road-kLll8 ls greatest durlng the ld.nter Eontha
w'hen rule deer congregate ln crltlcal wl.uter range traversed by the Deer creekllll'e acce's road. Eonever, unlegg a partlcurarly hazardoug arla le ldentlfledU
by UDWR nonltorlDgr thl8 lDpact ls lot expecEed to be algnlflcaat.
lllne-related aubgldence courd iupact eprlugs on Eaat lrountaln and raptorcllff-ne'ttng habltat, partlcularly Ln areaa where aurface fEacturlng lgpoeslble. Future nonltorlng wlll be requlred to provl.de suffLcr.ent inforuatlon
regardlng the extent of lupacts related t,o aubeldeace.

Wlth regard to aubsLdence lDpacts on raptor cllff neetlng habltat, the
appllcant slll be Elnlag urder a few nllee of crtff wheri the caeilegate
sandstone and Prlce Rlver Fotratl.on are exposed 1n Meetlnghouae and ieer creek
canyons. Mlnlng under these types of eacarp'ente nay have e algnrflcant l'pacton thelr etablllty. To date, fracturlng of the Castlega.te snd irlce Rlver
Fomatl'on8 hag occurred over lhe Der-Bee-Dove lllue conprex and 1n Grloea llash
(8ee the annual subeldeace Reporls, 1982). rt ca' be expected, therefore, thatthere ulll be aurface fractuElng la the caatiegare sande;on" 

"od/or 
prl.ce RtverFotratlon lD lleett nghouae and/or Deer Creek Canyon. Ihl.s repreaente an

accelleratLon of a natural proceaa. Based oa the 5?ear per61t, mlnlng under
escarpnenta uay affect ouly one inactl.ve rsven neat (uo. lrOl (faps 3-fi 3-2,3-3, 3-4, 3-5, and 2-lE, PA!, Vol. 6). Unleea aerly cons trucied- nesfa are
affected by eubsldence, no slgnlflcaot ltrpacta to reptor tre6t1ng habltat is
antlclpated r aluce eubsidence-related fracturlag of crtff faceg rvould no! be
expected to ellaiuate cllff facee, but oerely cieate new eacarpoenBe.

In the event that exl-stlng or new neste are affected, the nests could be
daruaged or lost dependl-ng on the degree of subsLdenC€. The applJ.cant has not
coumitted to rnltlgate thls potentlal l-mpact.

7.3 Conditlons

Exlstlng raptor nests adversely affected by mlne related subsLdence shall
be replaced or otherwlse nltigated by the permittee ln consultatlon wlth
the USFWS and the Utah DLvlsLon of I'ttldllfe Reeources accordlng to the
requirement s of UMC 784 . 21 and ttMC 817 . 9 7 . Notlf lcarLon of the losa to
the above-named agencles and the regulatory authorlty shalt take place
wl thln ttlo worklng days of the permJ.t tee beconlng aware that the lose hae
occurred.

VIII. BACKFILLIIIG AND GRADIIIG

8.1 Descrlptl.on of the Applleanlrg Proposal

The Deer Creek Mlne 18 located Ln Deer Creek Canyon, a steep-slded draLnage
rrhlch frowe perennlally. 1he ulne facl.ll.tlea are butlt on ienchee which have
been conatructed uslng cut-and-fl.ll technlquee. The only other aurface
dlgturbances aasoclated dlrectly rlth the ElDe are ventllatlon breakouta whLchprovide lntake aLr. Theee breakouts have beeo or wlrl be constructed froovlthln the uine. There are no facl.lltles located at these altes and the
entrancea are fenced to Prevent accesa. Flve entrles and one exheust shaft are ^-.located Ln the Deer Creek facllltiee area and flve alr lncakes (breakouta) nilll
be located I'n Meeclnghouse canyon (eee Drawlug ct{-10473-DR). 1\ro of the 

- v
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breakouts are in the north f ork aud three I.n the south f ork of tleetl-nghouse
Canyon. A developuent waste and coa1 waste dtsposal site ls Located *ittfo thefacillties area and is an extension of the bench area where the portals areIocated. Backftlling and grading of thls site are discussed in Section VI,Disposal of Underground Developmeut I{aste, of this documen;.

The major earthen structures at the facllltles area are shown on Drawlng
csf-10385-DR. the f i11" ls s ttuated on the 1evel wlrh rhe porrals aad provldes
area for storage, offices, and malntenance facilities. For the most p*.t, thisfill lras constructed fron material excavated on the south side of Ehe canyon on
I steeP slope- This slope is a pre-Iaw disturbance and has not been utiltzedby the appllcant s ince SI'ICRA was enacted . Above the portal 1evel are sualler
cut s and f i1ls associated wtth the f an pad and waEer Eank. Bel,ow this area isa coal bin which is cut into the exlsting rock. It handles run-ofroine coalprlor to screening and transport to the porfer facility.
The applieant ls proposlug to backflll and grade the Deer Creek facilitles areato essentl-ally preuinlng topography except where the pre-law ftll and
development waste dlsposal slte are located. Ttrls operatLon will entailbackftlling on-site materlal. The backftlllng and giadlng operarLon isdescribed in the PAP on pages 4-3 to 4-6. voiune of mareirrr ro be handled andcross sectlons showing the postnlniug slopes are shown on Drawlng H0551-DR.A11backf111eds1opeswt11beator1essthau2H:tV.Aspha1tandtoxr#
acid-formlng materlal will be buried ln the coal btn "r"a uhich has suffLclentcapacity for thts uaterial. Ttre steep cut slope will not be backfilled becausethls disturbance ls pre-Iaw and the applicaut h"s uot uttlLzed it sluce ttsfill constructlon.

Host of the non-carbonaceous underground waste produced durtng uiuing will bedl-sposed of in underground workiags. Ttre remainder of the waste wtII be
dlsposed of above ground by extendlng exLetlng fills. Laboratory aualyses
LudJ'cate that waste rock wtth high sodLuu adsorption ratios could be tucludedLn the rock waste. Ttrese samples are not lndicatlve of uost of the waste to begenerated. Ttre applicant has conrmitted to sample and d.ilute waste havi.ng high
SAR values with waste rock extribltlng low SAR values durl-ng grading.

Several other potentlally toxLc and acid-forming meterlals have been ldentlfied
by the appllcant. Provisions for dLsposal have been provided. All coal rraste
and any hLghly pyrltic material wtl1 be diluted with Iow-sulfur rock and w:i.Il
be buried uuder four feet of flll. Sediment from the sedtuent pond aad asphalt
road base tltll be burLed under four feet of uotr-toxl-c fill.
8.2 Ev_al_uarioT of Conplt+ncs

IJMC 817 ..?9 Slides and O.qlrer DanlFe

Specific plans have been provided for reportl-ug slides to UDoGu should theyoccur. The applicant is j.n coupllance with this secti.on.
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IJHC 817 .100 Contempo:an-pu_-s Re_clanation

Revegetatlon of a nunber of exlstlng ftlI slopes wlll cornmence the first
appropriate season followlng permtt approval. Ttris revegetation will be in the
fom of rest plots as descrlbed otr pages 4-13 to 4-22, Vol. Z. ltre remainiug
existirtg disturbed areas are required for uine operation.

Structure renoval and portal backfllllng will begln at the conclusl.ou of aialng
operatlons, yeat 2O32. Revegetatioa operatlons will begln the follonlug
Septenber on all dlsturbed areas. lhe eedl.uent pond will reDaln 1n operatLon
folloving revegetatlon asd through the tea-:/ear responslblllty perlod. It vtlL
theu be graded and revegetated.

Itre applicant is Ln conpllance lrith the requLreaents of thLs 6ectlon.

Ill{C 8l7.1ol BackfLllLng and Gradlug: Geueral Reguirenents

Ihe applicant ls plannlng to return the surface dLsturbarces aaeocl.ated lrlth
the Deer Creek Mlne to e sultable postrlLalng topography capable of supportlng
the lntended postrhl.lg laud use. lhe pre-law flIl supportlqg the aurface
facllltleE v111 renain. Ihe locatlon of tble f111 ln the cauyon t'l1l Dot be
lacoaslstent wlth the eurroundlug topograptry. lihe stablllty of the fills (see
Chapter VI of thls aaalysle for a dlecusslon oa the stablllty of the raate
bark) as they exlst aod after reelauatlou has beea evaluated and Deets the .

requlreuents of the regulatlo!6. Itrls conclusLoa Le based upon.aaalyeee
presented by the appllcant, aDd eupLrLcal evidence of stablllty. The
eavlroaDental aad eeonouic factor6 aasoclated rLth the alteraative of reoovlag
the flll are cousldered detrLnental wten conpared to the appllcaut rs proposal
and deslgus for leavlng the ftll. Ihe postrlalag drainage systeD hes been
evaluated ln Chapter II of thls TA and has beeu found to be adequate.. ftre
applicant vas granted a varLance froo the requl.reaeDts of III& 8L7.72(d) whtch
calls for dlversioos to be routed avay fiou f111.

Speclflc plaus have been provlded for gradlag aloag the coDtou!. the applicaot
16 lD coDpllaDce wLth thls eectlotr of the regulatlotr.

II C 817.103 Backfllllng and Gradlag: Coverlng CoaI and Acld- aad fo:lc-Foraing
I'laterials

Coal rraste and pyTi ttc Daterlals wtII
and will be buried under four feet of
f rom the sediment pond rrill be burLed
applicant is l-n compllance wlth thts

be dlluted with low-sulfur rock and fill
f 111 . Road base nate rial. aud sedinent
under four feet of non-toxic fill. Ttre

sectLon of the regulations.

IIMC 817.106 Regrading or StabLlLzlng Rills an{. Gul-l_i_es

Plans have been submitted for the repair of rills and gullies in the bond
esttmate. Based upon the current maintenance program , 32 hours of work per
year are r.eeded to repair rills and gulli-es. Ttre applicant has described the
methods used to repair rills and gullies. Ttre applLcant is in compllance with
this section.
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IX. SITBSIDENCE CONTT.OL PI,AN

9.1 De.scrlptton of Appllcant t s ,-Pro-posa'l

Itre applicantts subsidence control plan (PAPr p.4-41) ts to utilize couplete
extraction methods (L.e., prluarlly longwall nluing), to achiever ES uuch as
possl-ble, an even lowerlng of the surface. The appllcant intends to mine areas
as wide and long as feaslble in order to minintze the area whlch would be on
the sloping edge of the subsldence trough. Pillars whlch are Located between
extractlon panels are designed to yield and eventually crush as mining
progresses past thenn. Ihis will have the effect of maLntaluing an even
subsLdence trough.

All ninitg, except for planned breakouts, is planned to be discontinued at a
mLnimum distauce of 200 feet from any outcrop liue in the uine area.

The applLcant has stated that full extraction panels have been oriented
parallel to the uajor faults aad jolnts. thts alignment. wlth respect to
jointtng Ls proposed to prevent the formation of irregular sawtooth subsidence
cracks in Ehe overlylng surface lands,

0'n the operation maps, areas of partlal extractlon have been tdentif led uuder
the transmlssLon line and Rll-da Canyon. Eosever, nlnlng under lLllda Cauyon is
not to be included ln the revLev of thls pemlt appllcatlon slnce addiElonal
lnformatlon ls to be submltted at a later date. Under the trausmissl-on llne
only first minlng will occur (l-.e., only plllar developuent will take place).
Ptllars to be retaLned Ln the buffer area are 80 feet by 80 feet, with ZO-foot
entrLes, and have been sLzed by the appllcant to be stable over the long terr.

Ttre applicant has proposed a subsidence rnotrltoring plan which is descrlbed in
Appendix X of the perult applfcation. In general, the plan consists of a
combinatLon of photograumetry methods tled iu trith conventional survey meEhods.
Ttre survey will be conducted once a year in nid-sunner when the survey can be
run Ln conjunction rrith the U.S. Forest Service vegetational studies. A
ground-control survey w111 be established on a grid systeu as shotrn on the
survey locatlon map to provl-de a scale for the photography. By expanding aud
rnonumentlng the control survey, a primary grid rriIl be established for
measurLng both horLzontal and vertical displaeement. Grid spacing for the
areas whlch are shown rauges f rom 100 to 600 f oot spacl-ngs. Ttre location of
the prLmary controls for the 1980 survey is shown on Map 4-5, submitted
Septenber 17,1984.

Ttre appllcant has stated that if there are any subsidence impacts to
structures, they wlll be nLtLgated. Structures will either be repaired or the
ordner will be coupensated f or damage to the s tructure . In addlti.on, any road
danaged by subsidence will be repaired and regraded to restore it to its
pre-subsidence usefulness.
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Itre applicant has comltted to mitlgate any adverse subsidence iupacts to
perennLal atreans 1f any occur.

Ttre applicant has stated that public notices have been submitted to the
affected surface orrners whlch detall the areas iu which uining ls to take
place and the planned date of the mLning actlvity.

9 .2 Eval.uation gf Cornplt.ang_e-

A. DescrLptlon of SubsLdence Effects Observed To Date

Honitori.ng of subsldence to date has lncluded studies by the U.S. Bureau
of ttines (USB},I) using standard ground survey methods, and by the
applicant uslng photograumetric rnethods, conventional survey methods aud
helicopter f ly-overs. Tfrese data have been coupJ.led ln the applicant I s
annual subsLdence reports and Lu the perult applleatlon package.

The USBH has been studylng subsldence at the Deer Creek and Wilberg Flines
slnce I97 9. ltre lnttlal- study monitored subsidence over two longwall
panels which ttere developed J.n the Bltnd Canyon upper seam between 19 7I
and 1980. Ttre depth of cover over these panels ranged from 11600 feet to
1'450 feet. A baselLne Burvey lras conducted ln October 1978 over Panels
5 East through I East (Deer Creek PAP, Vol. 6 DrawLng No. CU-10473-DR,
Sheet 2, Fl.ve-Year Minlng Plan) . these panels run in an .east-west
dlrectlou wlth Panel 5 East belng the uorthernnost (see Figure 8, Deer
Creek Longtrall SubsLdence Study, USBM). Just norEh of Panel 5 East ls a
room and plllar section where the pLllars have not been pu11ed, The
first surface lndicat,ion of subsLdence occurred in Septeuber 1979 over
Panel 5 East, whlch was mLned fLrst. At a uiniuum, the face had advanced
460 feet before subsldence occurred. Three iuches (0.25 feet) of
subsidence were measured on. the surface at thls tlme. Itr JuI-y 1980, when
the next measureuents occurred, subsidence had increased to a maxlmr.m of
1.6 feet over Panel 5 East. llining in Panel 5 East inmediately adjacent
to 5 East had progressed 11200.feet. Subsidence coutlnued to be
recorded, but by November 1980 no additional subsidence had occurred over
the fl.rst 700 feet mined in Panel 5 East, indlcatlng that subsidence from
uln1-ng occurs fairly Eoon after ulnlng. Ttre mnximum subsidence measured
was 2.7 feet whlch had occurred by December of 1980, when the analysis in
the USBl,l report ends. Ttrls subsidence occurred near the nldpoint of the
panels and Just north of the chain pLllars separatlng Panels 5 East and 6
East but withLn Pauel 5 East. Thls shows that the chaln plllars crushed
out and did not slgnlflcantly affect the subsl-dence trough. The barrier
pLllars and the plIlar sections to the north of Panel 5 East did not
crush and effectlvely stopped subsidence except for angle-of-draw
effects. the rnaxlmum slope of the subsldence trough at this time was
0.06 inches per foot ln thts area. No surface cracklng was evident over
the ui.ne with Ehis slope.
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Addttional data col-lected as parE of the USBM study have been supplied by
the appl-lcant showing monltorJ.ng f-nforrnatl-on through September 1983.
Between 1980 and 1983, mlning continued Ln Panels 7 East and I East in
the Bllnd Canyon seau (upper seam), and Panel 9 Right had been nined in
the Hl.awatha sean (lower aeam, see Drawing CM-10479-hIB) alnost directly
belotc Panel 5 East (upper Eearn) and sllghtly under the roon-and-plllar
section to the north o f PaneL 5 . Ttre maximr:m subsldence measured on the
surface to date is almost six feet over Panel 6 East (upper seam).
Panels have been completely extracted to the north and south of 6 East.
Therefore, it is probable that the maximum amount of subsidence shich
wtll occur due to rulnlng ln a singl.e searn under the conditions ln this
area has been observed (over Panel 6 East). Horreverr tro second sean
rnining has yet occurred under thls panel, and thus the subsidence effecrs
of multI-ple seam ninlng ln thi.s area have no t yet been observed. Ttre
closest longwall ninlng (to Pane1 6 East) uhich has occurred in the lower
(Elawatha) seam is Panel 9 Rlght in the l{ilberg Mlne, located
approximately 300 feet to the north. In additiou, a barrier ptllar ls
located ln the IlLawatha seam I-n the area separating rninlng between Panels
6 East and 9 Rlght, and the subsidence troughs over these panels do not
overlap at the uaximuu point of subsidence.

Subsldence has contLnued to occur over Panel 5 East, whlch was the flrst
panel to be extracted l"n thls area (ln 1979). A maxlmum of almost five
feet of subsidence was measured over 5 East in Septeuber 1983, Though
subsl-dence over Panel 5 East has continued since 1979 (for over four
years), this Ls due to the lnitlal extractLon ln Panel 5 East and later
nlnLng ln Panel I Rtght. Slnce rninlng subsequently occurred ln the
IlLawatha sean (Panel 9 Rtght) aluost dlrectly below Panel 5 East,
subsLdence has coutinued due to nultipl-e aeam ninlng wlth a posslble
minor residual affect from single sean mlnLng. It is expected that
subsldence over mlned areas wtthin the perult area will not contiuue uore
than a few years once all uining lu an area ls complete.

Ttre subsidence proflle coutlnues to show that the chain pillars are
crushlng out and not creating any slgnificant varlatlon in the profile.
Ttre barrie r pillars which are J.ocated a t the ends o f the panels to
protect the mains from minlng in the panels aud the pillar section to the
north of Panel 5 East do not appear to be crushing at all, and
effectively stop subsidence except for angle-of-draw effecus, ttre
maximum slope measured at the edge -of the subsLdence trough as of June
1983 was over Panel 5 East and rras 0.09 Lnches per foot (0.43 degrees or
0.75 percent). No surface cracking has been observed at thLs site to
date.

Re cently data have been obtal-ned over the Panel 3 Wes t lu the l-Iilberg
lflne ln the Hiawatha Seam as part of the USBM study (PAP, VoI. 5, Drawlug
No. CM-I0479-WB). Ttris panel is under approxinately 2,100 to L,775 feet
of cover and underulned a steep hillside wLth a gradient of 20 degrees.
Retreat minlng is occurring ln Panel Z l.lest just to the north of
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previously uined Panel 3 l,Iest, There has not been any multiple seam
ulnlng in thls area. The Pane1 3 l{est was probably nlned in early 1981,
as the first subsldence neasurements are recorded in August 1981 and the
uonunents Here installed and lnitially measured in September 1980. Ihe
naxiuum subsidence whlch has occurred to date over this panel is 2.5
feetr ES of September 1983. Ttre subsLdence over Panel 3l{est has
undoubtedly been enhanced by nining ln Panel 2 West since the maxlmum
amount of subsidence occurred sllghtly off center of Pauel 3 l{est towards
the north . Th Ls amount o f subsldence L s s lmilar to what rras observed
over Panel" 5 East, lndl-cating that the depth of cover Ln this isolated
case does not aeem to be signtficantly decreasing the amount of
subsidence observed Ln the areas of thick overburden cover where the
C,a stlegate and Prlce Rlver Foruations exist.

Several other subsldence occurreuces over the IIP&L ulnes have been
noticed by aerial l"nspectlons conducted by the appllcant ln a hellcopter
and then mapped Ln tbe f leld. Ttrese disturbauces rrere recorded by the
applicant ln the annual Subsidenee Reports and Lu an August 3, 1982,
letter f,o LIDOG{. One area Ls located ln the rlght fork of Grlmes l{ash
over an area whlch had been retreat mLned ln both the Blind Canyon (1980)
and Illawatha Eeams (1981) . Ttre area encoupasees about 40 acres of land ,
35 of whleh are located on a steep slope and cllff area formed by the
Castlegate and Blackhawk Formatlons. Subsidence offsets up to LZ feet
r{ere measured and toppling f aLlure of the cllf f has occurred. Ttre area
ls currently fenced to proLect llvestock and the public. Ttre depth of
cover in thLs area is approxinately 900 feet to the Blind Canyon sean and
11050 to the'Hlawatha seam. The slope whlch slld ls essentLally vertical
and 250 feet hlgh. Surface crackJ.ng has also been observed in the
Blackhawk Fomation ln thls area. A second area is located over a
sectLon of the Deer Creek Hine where retreat mLning occurred in the Bllnd
Canyou seau under approxJ.uately 850 feet of cover. Ttre fractures ere
located Ln the Prlce River Formation, which outcrops aloag a steep
hillstde Ln this area to foru a cllff face. Ttre dl-sturbed area ls
approximately 10 acres. Ttre size of the fractures Has not noted by the
appllcant. Ttre nLnlng ln this area occurred in L977 aud the fractures
are old, as evldenced by the growth of vegetatlon ln the the crack6.
Anothe r area ls Located over the De s-Bee-Dove l,ILne lu the Castlegate
Sandstone near a steep slope and cllff area. Ttte area of dlsturbance
encompasses approxlmately 10 acres and contalns several uortheast
trendlng f ractures. Ttre area overlles retreat nlnLng which took place i.n
October 1981.

Addttional monl.torLng information has been provlded by the appltcant on
subsldence observed over the Des-Bee-Dove l{iue Lu the annual eubsl-dence
reports for mlning over Panel 4 West.sectlon of the Beehlve Hine.
Honl.toring Ln th1-s area ls dlfftcult to Lnterptet due to the extensive
mining that occurred prior to the subsldence surveys. Eowever, 2.5 feet
of subsldence has been measured over the area for single sean mining.
The surfaee over this section of t,he mine does not have any cllff areas
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and the depth of cover is between 1.1300 and 11600 f eet. As of 1982 
'

although both seams in thts area had been ulned, Do surface cracking was

evident. Eowever, it is not possible to extrapolate this lack of surface
cracklng to the longwall operatlons ln the Deer Creek and l{llberg l{lnes.
The operatLons at Des-Bee-Dove are roou-and-pllIar operatlons and large
barrler pillars exlst betseeu the extraction panels which are rnost like1y
not crushlng out, and would tend to decrease the effects of subsideuce.
Ttris 1gay also be the case wlth respect to the cliff areas whtch have been
underuLned ln the Des-Bee-Dove operation but have not f alled. Ttte

barrier pillars would effectLvely decrease the width of the openlng in
the mlne, and the critlcal wtdth (i . e. , the wLdth at whl.ch surf ace
subsl.denc e Ls greates t ) is probably no t achieved .

B . EvaluatLon o f Probable Subsj.dence Ef f ects

8.1. towerLng of the Land Surface in Areas Llnderlain by the
Castlegate and Prl-ce Rlver Sandstones

Ttre effects of subsidence on the surface w111 likely be reglonally
nodlfied by the occurrence of the thtck layers of the Castlegate
Sandstone and the Prlce RLver Formatlon. These effects would tend to
mltlgate the posslblltty of surface cracking vhere the sandstooe layers
are contlnuous Ehrough the area. However,lt can sttll be expected that
the land surface wll-l be stgntftcantly lowered. The maxLuum extent of
thls lowerlng is not known, slnce the maxLmum lowerLng had not yet
occurred by the time the most receut annual subsidence nonLtorlng rePort
was subrnitted.

Ttre maxLmum subsidence uhich would be expected over a single Eeam rnaximum

elrtractLou area under I,500 feet of cover has probably been ldentified Ln

Panel 6 East tn the BLtnd Canyon seam and is almost slx feet, 8s showu- by
data collected for September L983. Between Juue 1983 and September 1983
the surface only dropped an addltlonal 0.08 feet, J.ndlcating that
subsLdence has probably stabllLzed in this area over a period of
approxLuately three years. Depth of cover over this pauel 1s
approxLuately 11500 feet. As such, the Castlegate Sandstone and the
Prlce RLver Formation occur over thts pauel wlth approxlmately 100 feet
of the lbrth Horn FormatLon. It would be expected that the sandstone
layers would provide a certaln auount of bendlng action over the
Blackhawk Foruatlon as lt crumbles above the underground workings. This
bendlng actlon of the more eonpetent sandstone would tend to reduce the
apount of subsidence from what rntght be expected if only weaker atrata
exLsted above the mine. As of the last reported ground survey in 1982'
no surf ace cracklng rilas evLden t ln thl s area .

If the lnforuatLon from Panel 6 East were doubled to reflect mining in
two seams, then a lowering of the surface of almost LZ feet nlght be
expected where the cover rras approxlmately 11500 f eet and maxirnum

extractl-on occurred. Ttre appll-cant has estLmated a uaximum of 10 f eet of
subsidence where curnulative extraction from the two mlnable seaas will
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not exceed Z0 feet. The applicantrs estimate may be reasonable for areas
of the mine where the depth of cover is greater than 1,500 feet given the
thickness of the interburden between the Blind Canyon seam and the
Hiawatha seam. In areas shere the depth of cover is less than If500
feet, and in particular in areas where the sandstone layers do not exist,
the amount of subsidence may be greater than the Projected 10 feet.

Even settling of the land surface by compleLe extraction rnethods is not
the primary concern associated with subsidence at the Deer Creek I'line.
The major problem will be associated with areas where uneven subsidence
takes place. This can occur where subsidence is unevenly distributed by
(1) barrier pillars, (2) over the course of longwall-mining' and (3)
during retreat mining. An advancing subsidence trough will occur on the
surface. In these areas the ground surface will tilt, causing areas of
tension and compression on the surface. In the case of the advancing
mine face, these effects are transient and not as Pronounced. Howevert
where a barrier pillar remains, the surface tension and comPression
effect.s will remain and cause horizontal strains. The maximum slope
measured to date is in the vicinity of Panel 5 East (etina Canyon sedm) r

and slopes at 0.09 inch,/foot under Ir400 feet of cover. Although this
amount seems to be a very minor slope, it would cause severe damage to an
existing structure situated on the surface where the slope occurred. The

slope would be expected to steepen as mining in the Hiawatha Seam (lower
seam) progressed and increased the amount of subsidence within the
trough. This effect has been observed in the area being monitored, where
subsidence has increased from 2.7 to almost 6 feet and the slope has
increased f rom 0.06 inch,/foot to 0.09 inch/foot-

Depending upon the thickness of the overlying North Horn Formation'
plastic deformation of this strata could occur, resulting in no visible
effects on the surface. In areas where the depth of cover of the North
Horn decreased and the sandstone layers were close to the surface or
exposed aL the surface, surface cracking may become evident. Continued
monitoring in this area during the permit tern, and possibly for a few
years afterward, should identify bhe effects of multiple seam mining on
the surface both with respect to lowering of the surface and to slope
effects at the edge of the subsidence trough.

In the areas of high strain, steep slopes in the North Horn Formation may

be susceptable to failure. The North Horn Formation consists of a high
pereentage of clay layers, and given the right moisture conditionsr could
s1ump. This has apparently occurred in the past in areas in the Nor[h
Horn Formation, where in f9?9 a slump 150 feet long was recorded (Hemo to
coal File, UDOGl,l, September 6, 19?9). This slUmp was located in an area
where no mining had yet occurred in the UP&L operations. To dater tro

otkrer slumps in the North Horn Formation have been recorded' even though
retreat mining has occurred under steep slopes in this formation and
extremely wet conditions existed in the spring of 1983. Howeverr given



certain conditions, subsidence could potentially brigger slope failures
in this formation. It would be difficult to determine if the failure
were due to subsidencer or if t.he slope wouJd have failed naturally, as
was the situation with the 1979 failure.

8.2. Lowering of the tand Surface in Areas noL Underlain by the
Castlegate Sandstone

Portions of the land in the tlleetinghouse Canyon area will be undermined
where the strata overlying the operation consist only of the North Horn
Formation. As such, the surface protection provided by the thick
sandstone layers of the Castlegate and the Price River Formations will
not. ex ist.

As mining progresses in these areas of shallow coverf (150 to 750 feet of
cover) surface cracking may occur along barrier pillars or between
extraction panels until both panels are mined. The applicant has stated
that the caving height can range from 35 to 50 times the thickness of the
coal seam, therefore surface fracturing could be expected where the dep[h
of cover ranges from 150 to 350 or 500 feet. As mentioned before' rining
under this depth of cover occurs in portions of the mine area. In
addition, surface cracking in the Blackhawk Formation has been observed
near the Wilberg Hine f,acilities area.

In these areas of shallow cover, subsidence can be expected to be greater
than neasured to date. Since 50 percent of the seam thickness has been
reflected in subsidence at the surface over Panel 6 East, it would not be
unreasonable to assume Lhat a greater percentage of the seam thickness
might be reflected in subsidence at the surface in areas where the
Castlegate Sandstone does noL exist. Therefore, mining in these areas
with shallow cover will cause greater subsidence impacts. In addition,
the effects of uneven settling of the land surface will probably be more
pronounced. Continued monitoring in these areas will identify the
effects of subsidence and Ehe need for mitgation of impacts if necessary
(see proposed conditions).

8.3. Dislurbance to Springs, Seeps and Ponds

Potential disturbance to springsr seeps and ponds in the permit area is
not well understood at this time (see Chapter fV, of this document).
Depending upon the location of the water source, the effects of mining
will be guite different. A few springs are located in areas either.just
above the Price River Formation where the thickness of the North Horn
Formation is minimalr or in the Price River Formation. In these areas, a
stronger potential exists for disruption of the springsr since cracking
in the Price River may extend to the source of the springs. In most
areas, the North Horn Formation is probably thick enough to minimize this
effectr ds evidenced by the lack of surface cracking (as of 1982) over
the areas which have been mined out as part of t.he USBII studies.
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Springs, seeps, and ponds are located Ln the areas at the edge of the
subsidence trough where horizontal straius can be expected to be hlgh.
Ln these areas, cracking in the foruatious would be expected Eo be at a

maxiugm. For instance, SutgLng Spring, Burnt Tree Spriug, and Cove

Reservoir are aLl located aE or near the edge of a barrier pillar under
vhlch bot'h seams will be extracted. ltre depth of cover in thls area
ranges fron 11600 to 11750 feet. Therefore, the Castlegate and Price
Rlver Sandstones exist in their entirety, along wtth almost 500 feet of
the NorCh Horn For:matLon. Itre effects of subsidence as uining Progresses
on Burnt Spring will be quantlfled through discharge-recessj.on studies.
l4inlng n111 occur ln a single. seam under Ehese springs aud under the
reservoLr during thls peralt term Ln the Bltnd Canyon seam as part of the
proposed Deer Creek operations. It is not known when nining of the
HLawatha Eeam night recoumence at the l{ilberg }tlne, since thls mtne has
been recently shut dowl because o f f lre . A.s uultiple seem subsidence
monLtorLng Lnformatl.on is obtalned iu other areaa of the ulne, the
effects of multiple seam miuing wlll be better understood before multLple
aeau nLning beglns under these surface waters. No ulning during the
permit teru is planned under Etk Spring, a very hlgh-ytetd sprlng over
the Deer Creek operatlorrs. Data wLll be available at a later date to
evaluate potential effects to that sprlng prLor to actual mlnlng.

Disturbance to EscarPuents
a

Ttre applicant will be nining
Castlegate Sandsfone and the
portions of the l'leetlughouse
escarpments Eay iupact theLr

under several uajor escarpments of the
Price Rlver Foruatlon along the perimeter of
Canyon area. I'ILning under these types of
stabllity.

As miuing progresses from the outcrop barrier to the end of the pauel,
uluing w111 occur flrst under areas where the Castlegate Sandstooe does
not occur. Eventually, depending upon the locatLon of the partlcular
panel, mJ.nlng will progress under the Castlegate Sandstone aud theu
progress to a barrier plllar loeated adjaceut to the nalns. Ttrls type of
nlni.ng operatlon wLll create cantileverlng ln the Castlegafe Sandstone
because the shallow areas not covered by the Castlegate cau be expected
to cave fal-rty sootr after nlning, whereas the strooger Castlegate rrl.11
tend to resist caving longer. A cantllever would then fort, and cracking
at the surface would be exPected.

Thts type of sltuation may be what caueed the I2-foot subsidence offsets
in the rtght branch of Griues l{ash. From evaluatLug the map shown Ln the
applicantrs August 1982 letter recording subsidence occurreuces, 1t is
dlf f icul t to determine e:cactly where the surface cracks occurred , but lt
appears that uining in thLs area would have created an ursuPPorted
section of the Castlegate approxluately 200 to 500 feet long. Fracturlng
occurred withln two years of retreat rninLng in thls area, The
orlentatLon of the fractures is norEh-south. The subsldence fractures
shlch occurred over the Deer Creek l-tine were also sinllar to the scenario
above Grlme s I.lash. MJ-ning began re treating from a sectJ-on of the m{ ne
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where the cover IraE only the Blackhawk Formatlon. Htntng progreased
under the Caetlegate, and fracturLng occurred in a trortheaet dlrectl,on
approxfuuately 100 feet back from the outcrop of the Caetlegate. The sLze
of theee fractures waa Dot identlfled by the applicant. The fracEures
ldentlfted above the Dee-Bee-Dove Hlne repeat thl-s sane type of
occurrence.

Iftthln the Deer Creek Ulne, a f ew ml.les of cllf f f orued by the Cast,legate
Sandstone and the Prlce Rtver Foruatlon are exposed J.n HeetLnghouee and
Deer Creek Canyone, and portl"one w111 be undemined usLng longwall ulntng
or re treat mlnlng of roouFand-pl1l-ar sectione. Thts eltf f le located ln
the rapt,or ne8tLng zone. Lt ls reasonable to assulne that there wlll be
surface fracturlng in the Castlegate Sandetone and/or the Prlce River
Fornatton along thle cllff. The appllcant wlll moultor theee cltffe to
detemlne the effects of J-ongwall nlnLng under the escarptrente and
Lnpacts to raptor habltat.

8.5. Dlsturbgnce to Perennlal Streame

the appllcant utll be nlnlng under the creeke Ln lleetlnghouee Canyon,
North Fork of Heetl,nghouee Canyon, Deer Creek and HtretsLone Creek, and
ninlng has already occurred under the North Fork of GrJ.nes Waeh. These
aErearus are considered perennlal all or ln part. The appllcant has not
propoeed to leave any buffer zonee under these EtreatrB therefore, a
detetmlnatlon must be nade as to whether or not uaterLal danage to the
etreaus will result from the proposed nlnlng operatlotr.

lilnlng under the left fork of Gr{mes Wash Ln the Bllnd Canyon geau has
recently been completed. The depth of cover to the coal aeam in the area
mlned ranges fron approxftnately 900 to 1,400 feet. Along parts of the
8tream, the channel Ls located in the Prl"ce Rlver and Castlegate
Foruatlone, As euch, there Ls concern for eurflclal cracking of the
eandetone, resultlng ln loss of part or all of the etreau flow. Thle
lupact could posslbly be enhanced becauee the ualne croas under the
atreatr approximately ln the uLddle of the undermlned section rrlth the
panels to the east and west of the malns. Thte would create a eltuatlou
where the tensl.le streeses on the surface wouLd be expected to be
greatest. To date r Do lupacts to the chanuel have been ldenttfted.
Theref ore , f or the o ther Etrearns whtch wtll be underul"ned It ls not
expected that there wtll be uaterLal danage to the Btreaus where the
depth of cover ls greater than 900 f eet and slngl-e Eeam rulnLng occurs.
Ae nultlple searr uLnlng eubsidence data are subnlEted for the USBH study
area, the effects of uulttple seat mlnlng wt1l be evaluated and thls
lnforuatlon extrapolated prlor Eo second-seam mlnLng under the perennial
streaEs. To enaure proEectLou of these streama, Ehe applLcant shall be
requlred to present theee data and lnterpretatlons prlor t,o second-seam
ulnlng (Condirlou 8).
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I With respect to the other creeks, most of thern are adequately protected
by the depth of cover similar to the condlti.ons discussed for the left
fork of Grimes l{ash. For the areas that occur under shallower cover,
protectLon is afforded by the buffer zone for the transrnlssion llue,
barrler pillars located at the end of pauels r or lack of mini-ng due to
thin seFns. As such, it is not expected that there will be any material
damage to these creeks. If danage does occur, the appllcant has
conrmitted to mitlgating these Lnpacts. lttere are not expected to be any
slgntficant short-term effects between the time the dauage night occur
and the nLtigatl.on effort.

C. Evaluation of Compllance

IIHC 817 . 121 Subs idenc e C-ontrol : General Requirenent s

As ninlng progresses and additlonal LnfotmatLon is collected, the impacts
a ssociated rsith subsldence will be more clearly ldentlf led . Ttrus , the
appllcantIs monitorLng prograu and lts interpretatlou are crltlcal. The
program proposed by the appllcant uses photograrmetry survey ueEhods and
hellcopter surveys. Survey monltorlng of subsl-dence by the U.S. Bureau
of Hines will coutlnue at least through September of 1985. The applicant
has couml.tted to contlnue monltoring the USBI-{ study area after the Bureau
has flnLshed (Appendix X of the PAP).

Ttre appllcaut is ln couplLance with the requlreueuts of IDIC 817.12I.

UMC 8L7 .L22 Subsidence Control: Pub]-ic Notlce

ltre applicant has provi-ded f or publlc notl-ce to all af f ected landowners
and residents within the area above the underground workiugs. the
notlflcatLou uill ideuttfy the areas in which mlntug will take place and
the planned date of minLng. Ttre applicant is Lu coupfiauce with III{C
8r7. L22.

UUC 817.124 Subsidence Control: Surface Owu.er Proteetion

Itre applLcant has proposed to mltlgate impacts to structures aud roads.
As mlnlng progresses and addttioual lnformation ls obtained on subsldeuce
impacts, additional nltigation measures may be necessary. At this tiue
tt |s not posslble to determtne Ehe preclee effects to sprl-ngs ln the
area or the extent of disruptlon of the surface or of escarpnents. The
applLcant has conrmltted to uonLtor these features and evaluate the effect
of subsldence on them. HLtlgatJ.on plans w111. be developed by the
applLcant and submitted to the regulatory authorLty for evaluation and
approval, and a final mitigaElon plan lmplenented by the applicant.
Speclflc mltLgation plans will be developed by the appllcant as necessary
and submitted to the regul.atory authorlty withln three months of data
collectLon and analysis and relterated ln the annual subsidence rePort.
With the nonitoring stipulations from chapter 4, Probable Hydrologlc
Coosequences, the applJ.cant j.s l-n coupllance wlth IIHC 817.L24.

UlfC 817.126 Subsidence Control,: Buffer Zones

A buffer zone has been ldentlfled to protect transuission Llnes, which
can be darnaged by even the sllghtest tllttng. In this area, pillars will
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be left to prevent eurface eubsldellCe. Plllar elzlng was based on

succeaaful Eurface proa".ito'by the 80 feet by 80 feet plllars used ln
oEher portlons of the nlne rphere overburden le as much 8s 2t000 feet' In
addltton, studlee by A.Il. HLlson (Junet 1972 t artlcle tn The lflnflF
i'gl-nu"r, tftl*d, "Research lnto the DeterulnatLon of Plllar SLze") and

C.T. Holland-iU.i.tt, 1961, f" I't*chan-lzatlon' tLtled' *Pressure Arch

Technlques- ) lndlcate that the proposed plllars are adequaEe to protect

these Btructure'. The appllcant has not proposed any buffer zones around

the perennlar Itreams r.it"" the uLne. Accumulatlon of daua regardLng

the cumulatLve effecte of ninlng tno Beame by longwall methode at the

Deer Creek HLne Ls uot yet complete'

Ttre Eteep and narrow characterr.str.cs of Etream channere Ln the perult

area make the standard apprJ-ca'ron of a 100 foot buffer zone around the

perennlal stream8 tnappropiftt*. ltre resultlng buf f er zone8 trould

J-ncorporate large area' oi uplauda wlth no resultlng increase 1n stream

protectlon. Accordlngly, "o.tdltLon 
I uses the appllcatLou of a very

con'ervatlve angre of araw varue of 35 degrees frorn vertlcalr 
'oea'ured

f rom the ttmr t, of the nr.ned area of the rowes t Beam Eo the center of the

etream channel to establlsh an effecElve buffer zone' Bureau of HJ'nes

eubsLdence etudles indlcate that actual subsldeuce ln the vlclnlty of the

perennlal atreams le unltkely to reach 35 degreeel therefore, a buffer
zone of no ground movegent Ls butlt Luto the 35 degree fl"gure at the

stream channer. The condrtron en'ure' that the streame wlll be protected

whrre approprr.ate rnformat,ion le collected to evaluate the overarl effect
of eecond seau uLnlng.

Uul-form subaldence assoclated wlth longwalI mlnLng reduces -thi coucern

for dLsruptlon of etream* due to euberlence. El-storical effects of
subsldence to streams at Ehe Deer creek and Hllberg l{lue areas EupPorfE

the applLcantte contentlou that ltttLe or no damage to streams wlll occur

due to subsLdence. Damage that ulght occur to atreapa by eurfsce
cracklng would be rnltlgatable by teuporarlly brtdging the cracke wlth
culvert materLal and allowlng the cracks to eeal wLth eedlmeut and

overburden aaterlal through natural proceggeg. A fludlng of no materlal
damage to the streams for slngle "*"t 

uLnlng has been made, and the

propoaed plan has been tpptorr"d. I{lEh the et'ream protectlon addreseed La

Gondltlon I, the applfcant Ls lu coupllance wJ'th U{C 817 ' 126 '

9.3 cgndttlqPs

8. Prl-or to begLnnLng second Eeam nlnlng l-nside a perennlaL stream

buffer zone a8 deflned by a 35 degree arrgle of draw from verEical,
measured frou the lfialt of mlnlng ln the lonest seam, to the ceuter
of the atreaE channel, the perolttee aha1l preeent a detalled
evaluatLon of the ant,lcl-pated effects of multlple sean mlnlng on

perennJ.al atreau8 aE req,rtred by IJHC 817.126(a)' Thl-s evaluauJ'on

must be based upon eubslderce rnorritorJ-ng inforaatlon collected ou

ruultLple seaE ulnlng Ln sreas I|.lth slmilar overburden depths and

eurface toPograPhY.
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x.

10.1

REVEGETATION

Descriptlon of Appll-cag,u's Proposal

Interim Stabtllzatton and Ve tation Plan VoI. 2 revised 4-13 to

Ttre objectives of this plan are to (1) control erosion on two major
exlstLng ftl1 slopes, (2) evaluate revegetation uethodologles, plant
species adaptablllty, and potential revegetation succeas, (3) develop an
alternate "sol-l" material to be applled to f1sal graded slopes, and (4)
record 'soil" productivity over the ltfe of the rnlne. The applicant
proposes that by establLshing vegetaElon on these slopes, the upPer 18 to
24 inches of this f ill uaterl-al wtll, due to increased organic matter
conte1t , increased uLcroblal populations, and lucorporated seed r serve to
lncrease revegetatlon poteutial. "So11" developed as a result w111 be
placed on random sLtes over the flnal graded surface to a depth of 6 to
12 inches. The plan ls to be inltlated the f l-rst approprLate season
followtng the granting of this pe:mlt.

To revegetate each slope, the surface will be cleared of debris and
proposed seed nixture and fertillzer (at rates based on soll teet
results) will be broadcast. Seedl-ng shaIl take place ln the fall.
tons of alfalfa hay nulch per acre wt1l be spread over the slope
surface. The surface witt then be raked up-Elope to cover the seed aud
fertllizer. Partlal Lncorporatlon of uulch iuto the seedbed will also
result. The slopes will be covered with "Vexar" uetting and the netting
anchored. Ttre f ollowlng sprJ-ng , cotrtainerized shrub and tree stock shall
be planted tn test strips vith species located randouly in rows. Basins
are to be forued around each seedling and a fertLllzer tablet placed in
the baclcftll for each plant. A "Vexar" tube wlll be placed over each
seedling to protect the seedlLng frou browsLng. Each seedlLng will be
watered after plantlng.

Irrigatlon will be practiced ouly lf a planting fallure occurs after the
flrst year. Slopes w111 be cultlvated for two years to elinLnare
weeds. Plantlngs are to be evaluated Ln August. Permaneut line
lntercept transects shall be employed to record specles compositlon and
ground cover. Shrub and tree plantings wllI be evaluated for specles
survl-vaI rate and vLgor. CopLes of evaluatlou rePorts will be fonsatded
to the regulatory authorlty. Samples shall be takeu of seedbed uaterial
at five-year lntervals to record productlvlty gfu4ng€s.

A wide variety of grass, forb, shrub, and tree species will be evaluaEed.
FIost specles proposed are consldered drought-tolerant. Four introduced
specJ-es (Artenlsla abrotanum, Kochia prostrata, Me1tlotus offlclnalis,
tledicago s_ativa) are scheduled for testing. Ttte uajorlty of specLes to

-be 

evaluated are proposed for use during final revegetatlon.

Final RevegetatLon Plan - Mine Proper

Final r*r*g*aatlon shall be J.uitlated the flrst appropriate season
followLug grading. Three vegetative corrmunities are to be establtshed.

the

Two

I
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ltrese are the pinyon-juniper, mixed conLfer, and riparlan. Techulques
for final revegetation described below nay be revised gtveu the results
of the "Interim" plan.

Following gradl-ng, tops of fiIIs, terrace cuts, and road surfaees will be
ripped and disced. Steeper slopes and atream banks shall be hand-raked
to prepare the seedbed. Drawing CI{-10548-DR (PAP) indicates that the top
terrace will be stabLllzed through revegetatlon to the Hixed Conlfer
contmunity. "Soil" developed as a result of " Interim" plantings w111 be
randomly spread over the graded surface to a depth of 6 to 12. inches.
Seed mixtures and fertllizer (at rates based ou soil test results) will
be broadcast onto the seedbed ln the fall. 0n uore level sites the soil
surface will be turned with a drag to cover the eeed and fertlllzer.
Steeper slopes shall be hand-raked to accouplish this activlty. Alfalfa
hay mulch wlll- then be spread over the seedbed at the rate of
approxluatel,y two tons per acre. Steep slopes are to be covered with
'Vexar" uattlng to auchor the mulch. No mulch anchorLng techniques were
ldentLfLed for lesser slopes, Iu the following sprLug., contaLnerLzed
shrub and tree stock shall be planted. Specles will be planced ln raudom
cluups to enhauce wtldllfe habltat. Durlng plantlng, a fertlllzer tablet
w111 be placed wlth the backflll for each seedJ-lng. Baslns to collect
nater are to be for:ned around the seedlLngs. Each seedllng wtIl be hand-
watered at the tlme of pLantlng. SeedLlngs w111 be protected by "Vexar"
tube s .

Ttre appllcant has cormrrltted to trrigate the ptnyon-juniper and mixed
conLfer plantings 1f lnltl-al plantl-ngs fail. SprLnkle irrLgation
technlques would be used. Slopes shall be cultivaued for trto years to
ellmlnate weeds.

Ttre maJority of plant specles selected for revegetation are elther uative
to the area or are cousidered to be appropriate addLtions to species
diverslty. Helilotus offlclnal,ls, 4gg,plTou. lnternedlum, and Poa
praetensls are introduced species currently proposed for plauting.

Ttre appllcant has ldentifled the means by uhtch paraueters for measuring
revegetation Buccess wtll be obtaiued. These meaaurea are brlefly
descrLbed on pages 4-29, 30 (PAP, Vol. 2) and Lnclude methods and
statistical liults slmllar to those used when the reference sreas rtere
establlshed

Ttre appll-cant has also coumltted to uslug a "student t 6 t-test" of the
sauple meana to coupare sampled paraueters for eventual release of bond.
ltris includes a connrltuent to re-establl.sh ground cover and woody plant
denstty to withLn acceptable statlstlcal. confLdence llnlts as defined by
Ul{C 817 .116 (b.3 .lv) and IIMC 817 .117.

10.2 Evaluation of ComPlLance

UMC 7 84 . 13 Reclanetion Plan : Genelql_..F,equirenejlEs ( Rev-egetatlon)

Ttre vegetatl.on data collected from reference areas show that these sites
are acceptable areaa and representaELve of the floral co"nuuuity which
exLsted prior to mlning.

Ttre proposed revegetatLon schedule conf orus to .accepted standards.
RevegeLation ntll be accompltshed durlng recognLzed plantlng oeasorls.

-46-



Seedinglplanting rates and methods are approPriate. SpecLes to be seeded
and planted are accepEable. ltre mulchlng technlque proposed for steePer
slopes is in accordance wlth standard practices. Proposed plans for
irrigation, if inltlal plantiugs fail, are acceptable. the evaluation of
compliance wlth regard to a soLl testlug plan ls treated under UMC

817 .21-.25 .

Ttre applicant has conplled wi.th the requlrenents o f this section .

LIH-C_-817 .111 Revegetatlon I General Re.quLrenents

itre appll.cant has coupll-ed rsLth the requlrements of thls secti.on.

IIHC 817 . 112 Revegetation : Us e o f Introduced Specie.s.

HelLlotus officio,ph, .Agro,pyron lnteruedLuu, and pq,g prae-tensls are_ 
_

--

introauced-speclet -proposed' for plantlng. Tttese species are acceptable
tu Utah becauee of thelr hlgh potential f or establlshment and wi.de
endemic range.

IIHC 817 . 11_3. Revegetatl_o_n:-.,, .Tlptng

ltre appllcant has coup1J.ed wlth the requlrenetrts of thls sectLon.

UHC 817.114 Revege-tat-lon: , IrtuLchlng and O_ther Soil_ Staltltzlng P.-racticet

ltre appllcant has coupll.ed rr:Ith the requlrenent I of thls sectlon.

IIMC 817 . 1l-6 and 817 . 117 Revegetatlon: Standards f or Success and Tree and

Ttre applleant has

Reclamatiou

rub Stoctclng for Fores

couplled vlth the requiremeuts of this section.

Feasibiltty

Ttre proposed dJ.sturbed area recelves f rom 16 to 18 inches of
prec1pLtatlon annually. Gradl.ng wtll result ln a relatlvely high
lercentage of steep slopes (2:1 or greater) approxlmatlng the original
slopes. No soil ls available for redlstrLbution over regraded areas.
ltre majorlty of f111 and eonatructlon uaterlals avallable for uae as
seedbed materlals have been shown to be non-toxlc. Materlals of poor
quallty will be diluted and/or buried under four feet of non-toxic
cover. Grass, forb, shrub, and tree specles proposed for plantlng ei.ther
occur adjacent to the existlng mine sLte and are assumed to have occurred
aE part of the pre-disturbance vegetatLon comunities, oE are adapted to
e:rpected site condltlons. Al-L disturbed areas w111 be uuJ.ched f ollowlng
seeding. Shrub and tree specl-es wtll be establlshed usLng transplants as
opposed to seed. Ttre applicaut has counltted Eo uslng spriukler
lrrigatlon on plnyon-juntper and ml-xed conlfer planted areas lf lnltlal
plantihgs fatl. In addition, the applicant has connnltted to revegetate
exi.stfng ftll slopes at the mlue slte to evaluate proposed revegetation
techniques, amoug other obJectlves.
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Revegetation is considered feasible, though difficulL, on steep slopes.
The guality of the planting medium, coupled with the low average annual
precipitation, support this premise. It is likely that several years
will be reguired before vegetative cover approaches assumed premining
levels. However, the applicant has proposed Lo use plant species and
employ revegetation technigues which are appropriate, given projecLed
post-grading conditions, for attaining revegetation goals. The
commitment to irrigate if initial plantings fail significan[Iy increases
the feasibility of revegetation. Results of test plot studies wi}l aid
in determining the potential success of revegetation and, through
appropriate modificaLions where necessary in the final revegetation plan,
increase the feasibility of revegetation.

XI. ROADS

11.1 Description of AeFIiF_+.nt_]s Proposal

There are three facility roads at
identified as follows: (1) public
coal facilities access road, and (

the Deer Creek Hine operation,
road providing access to the mine, (21

3) mine fan access road.

beyond
The

road

The mine access road is asphalt-surfaced, and extends three niles from
State Highway 31 in Huntington Canyon. This road is owned and operated
by the Emery County Board of Commissioners (February 6t 1985 letter from
Clyde Conover, Chairman, Emery County Board of Commissioners, Eo Melvin
Shillingr OSH,/WTC; decision document letters of concurrence). All road
maintenance and repairs are the responsibility of the Emery County Road
Department. A general road plan is shovrn on Drawings 3-18 and 3-19 (PAP,
VoI. VII). The road width averages 20 feet, with an average road
gradient of approxinately eight percent until'it nears the facility
area. A 1r000-fo0t length of road from the truck loadout to the parking
Iot'has. a gradient of 18 pereenL. Steep, narrow canyon terrain allows no
leeway for a more gradual gradient. Within the disturbed area, runoff is
col-lected in open ditches, slot drains, and catch basins and routed
through the sediment pond. Road drainages outside the portal area
the mine gate are maintained by the Emery County Road Department.
County has authorized UP&L|s use of this road for mine access.

The coal facilities access road is a 1r000-foot-1ong winding gravel
up Elk Canyon which provides access to major components of the coal
handling circuit. It has variable width and a grade up to approximately
25 percent; the overall grade is approximately nine percent. The road is
utilized daily at low speeds by coal handling facilibies labor and
service personnel. Road construction was limited mainly to shaLlow blade
work in the existing canyon soils. Runoff from this road is collected in
open ditches and carried to the sediment pond.

The mine fan access road is a 11500-foot-1ong gravel road winding up Deer
Creek Canyon behind the office-bathhouse Lo t.he mine ventilation fan.
Road gradient averages approximately 20 percent. Travel on this road is
Iinited to once a day at low speed. The road width averages 12 feet.
Drainage from the mine fan access road is collected in an open ditch in
the 'disturbed" drainage system.



Il.2 Evaluation of Conp.liance of Pr-oposal

Steep canyon terrain allows no leeway for a more gradual gradienL, Based
on topographic and oLher information submitted by the applicant' it
appears that major construction of a complying roadr+ay would increase
environmental degradaLion. Its limited use at low speeds satisfies
safety considerationsr and fhe additonal benefit associated with
upgrading of the road does not justify the potential environmental
damage. The applicant meets the reguirements of Section 5I5 (b)(1?) of
SHCRA concerning access roads.

XI I. ALLWIAL VALLEY FLOORS

12.1 DescripLi,on of APplicant's Proposal.

The facilities of the Deer Creek t{ine are situated in narrow canyons with
steep sides and valley slopes. The canyons lack Lopsoil and do not
contain irrigible land which could be used for agriculture purposes. The
canyons in which the surface facilities are located contain colluvial
deposits from mass movements, slope wash, debris erosion, and sheet
runoff. The area is classified as an upland nonirrigible area' and
therefore is not an alluvial valley floor. Disturbance or inLerruption
of aquifers within the underground mine complex will have no effect on
downstream alluviaI valley floors, insomuch as Ehe water will eventually
reach the downstream portions of the drainage sysLem. Both surface- and
ground-water guality at the Deer Creek Hine is goodr &s well as water
discharged from the mine (Probable liydrologic Conseguences; and
Cumulative Hydrologic Impact Assessment Summary, At.tachment A of this
document ) .

12.2 Evgluation of Complla.nce of Proposal

Ul,lC ?85.19 Underground CoaI ttiJing_Act-ivities on Areas or Adjacent to
Areas Includinq Alluvial Valley Floors in the Arid or Semiarid
Areas of Ut'ah

As there are no alluvial valley floors on or adjacent to the permit area'
and underground disturbance of aguifers will not affect downstream
alluvial valley floors, the applicant is in compliance r+ith Lhis section.
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XIII. POSTI'TINING LAIID USE

13. I Descr iption of Ap.plicant' s pTopgqal

Premining use of the permit area was for livestock grazing and wildlife
habitat. Cattle now graze the lower portions of the permit area in the
spring and the upper portions (nast Mountain) during the summer months.
The permit area provides habitat for e1k, deer, and raptors during
various seasons throughout the year.

The applicant intends to return the disturbed portions of the Deer Creek
mine permit area to its premining land use of tivestock grazing andwildlife habitat. Forrowing cessation of mining, the disturbance areaswill be recontoured to blend into the existing topography and revegetated
as described in the Reclamation PIan (pp 4-1 through 4-36, pAp, VoI.
II)- Vegetation will be reestablished and will be comparable to species
diversity' coverf density, and productivity of the established reference
areas.

13.2 Evaluatign of Comp1i3.{rce of propo.sal

UHc 8I7 . 13 3 4q.stmi Fj ng h_nd Use

The applicant has complied with the reguirements of this section.

XIV. AIR RESOURCES

14,I Description of the App_Iicantrs proposal

The applicant is currentLy using several fugitive-dust control practiceb
at the Deer Creek Hine. The applicant proposes to continue thesepractices throughout the life and subseguent reclamation of the mine site.
The main service road and parking lots are asphalt. Service roads to Ehe
mine fan and coal handling facilities are not paved. Vehicular traffic
on these roads is conLrolled to minimize contribution of fugitive dust.
Vehicle speeds on the main service road are restricted to 35 nph; speedIimit signs are posted. Travel on the nine fan service road is limited to
once a day at low speed. The service road to the coal handling facilitiesis used daily at low speeds for acce$s by service and labor personnel.
The steep naturaL terrain restricts unauthorized travel on other than
established roads.

Revegetation procedures have been implemented on all areas adjacent Lo
roads or traveJ ways. The applicant states that reseeding is repeated
until vegetation is established. Revegebation is applied on a1l
disturbed and regraded surfaces as soon as season and weather permit.
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Fugitive-dust control procedures are implemented throughout the coal
handling process, All frequently used belt conveyors are covered and
eguipped vrith belt scrapers to prevent coal dust generation. Transfer
points are enclosed and chute inlets and outlets are rubber curtained to
minimize open areas.

The high moisture content of the coal at Deer Creek Hine aids in the
fugitive dust control throughout the coal handling process. Analysis of
samples taken during processing shows an average of 9.4 percenL inherent
and surface moisture content in 248 samples.

Because the Deer Creek F1ine product is transported directly to the
Huntington Power plant for user the possibility of spontaneous combustion
conditions developing is eliminated. Long-term stockpiling r+ithin the
permit area is not proposed.

14.2 Ev.aluation of Conpli.pTrce of Proposal

UUC 817.95 Air Resog.rces Protection

The applicant is in compliance with the requirements of this section.

XV. BONDING

15.1 Description of Applic.antts Prooosal.

Estimated costs are in 1984 dollars and include lands having been
disturbed for the purpose of handlirg, crushing, storing, and
transporting coal extracted through Ehe Deer Creek Mine. Cost estimates
are based on engin'eering analyses and standard references such as the
Caterpillar Performance Handbook and Rental Rate Bluebook for
Construction Equipment, A summary of the applicantts estimated costs is
shown below:
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APPLICANT I S PROPOSAL

-Ca-Lego ry

I. Surface facilities removal

2. Portal sealing

3. Hauling, backfilling, conpaction and grading

Amount
t$r

4.

5.

(Not used in applicant's estimate)

InsEaIl riprap drainage channels

335,932

26r520

ggr3g5

0

18I,64I

40r152

I5 | 434

25,237

94, 002

19,984

17,265

9r260

5,417

24, 135

19 | 977

10,000

91" r 315

1,014r 466

1, 408 ,2'I 4

6. Temporary sedimentation control facilities

7. Soil sampling and seed bed preparaEion

8. Fertilizing and nulching

9. Seeding and planting

10. Plant monitoring and disease and pest controL

11. Soil stabilization rills and gullies

12. Confingent seeding and planting

13. Revegetation inventory for bond release

14. Sedinent-control structure removal

15. Overland conveyor belt revegetation

ttobilization

lSt Contingency

TOTAL (1984 Reclamation Cost)

Escalabion at 6.78t for 5 Years

Therefore, the amounL of $fr+OgtZ74
the bond amount sufficient to cover
default at any time through the year

has been proposed by the applicant as
reclamation costs should the operator

1989.
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15.2 Evaluation of Conpliance of proposal

IIHQ_900.11 ReqplTgnent,s to Fil,e a Bond

1. a. Ttre applicant has requested a peruit term of f ive years.

b. ltre revegetation f.iablltty perlod pursuant to IIMC 817.116(b) shall be
ten years as perrnit area preclpltation is substantially less than 26
inche s .

IIMC 800. 12 Reqllirenents to Flle a Cert tf icate of Liabilitv Insurance

The applicant has complled wlth the requiremeuts of this section.

U]MC_-990 . 13 Regula.tgrJ Autho rtry, Re sponslbtllrte-s

OSU has analyzed the bond estimate and supportlng calculatlbns provlded by the
applicant. The estluates have been found to be generalLy adequate. A
calculatlon uistake was apparently nade by the applicant on ITm{ 3-J; based ou
Lnf omatlon provided, the amount f or thls sectlon should be $g r gOS, not
fil ,942. Wtth thLs ehauge , the f oJ-lowlng summarlze s the boud requirement f or
this operatlon:

OSH I S DEIERMINATION

subtotal of all Reclamatlon Actlvitles gz4 
rL? 4

LOZ ContingeDcy gZ r4L7

TOTAL ( 1984 Reclauati.o n Co sr s ) I , 016 ,5 91

Escalation at 3.79 percent per year for 5 years l-rzz4r4oz

An escalatl-on factor of 3.7 9 percent per year is the current f lgure applted to
all coal uLning bonds ln Utah by the Utah Divl-siou of Oil, Gas and l-Iini rg. The
requlred bond auouat ls, therefore, rounded to $tr2241000. This figure lssufflcient to insure funds through 1990.
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