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shales of the Blackhawk Formation in the permit area are irregularly

bedded and due to their tendency to swel1 when wet, they should, in

most cases, form an effective barrier to vertical movement of ground

water .

A sample of the claystone from the Blackhawk Formation was obtained

from an in-mine hole and was analyzed and determined to contain 58
percentmontmor i l lon i te  (Lab sheet  located inMine Fi le  3.7.2.7) .  T\ ,yo

drill- logs were evaluated for the amount of claystone/mudstone present

as a demonstration of the swell ing capabil i t ies of the formation.

Dr i11 hole 74-25-3 (SW/NW, Sec.  26,  T l_3S,  RGE) was se lected due to  is
prox imi ty  to  Burnout  Canyon Creek,  and Wel l  9 j - -35-1 (SW/SW, Sec.35,

Tf'zS, R6E) being located in the North Lease area between Winter

Quarters and woods canyons. rn dri l l_ hole 74-26-3, mudstone was

interbedded throughout the entire l-400-foot depth at a rate of 26-feet

per  every 1.00- feet  o f  depth,  or  26.3 percent .  s imi lar ly ,  wel l  9 j_-35- j_

averaged 27.2 percent claystone throughout i ts entire l-500-foot dri11

depth. Table 2-3.1 i l lustrates the distr ibution of claystone/rm-rdstone

in the two dri1l holes. Studies in Burnout Canyon Creek have also

demonstrated the self-sealing nature - inhibiting vertical movement of

flow through the bedrock in the area. Based on the claystone/mudstone

component observed in Wel-l- 91--35-1, the same effects are anticipated.

when undermining portions of winter Quarters and Woods Canyon creeks.
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Drawing 2.3

Star Point

is based on

the permit

-4-2 aa€,o illustrates a potentiometric surface of the water in the

Sandstone . The potentionmeteric surface

data fromwells completed in the Star Point Sandstone throughout

area.

rawing 2.3 . 4-2 is based on geologic information provid.ed in Section

2 -2 - 6, and the numeric hydrologic model presented in the pHC Appendix Jand K

that provides addit ional information indicating the gradient of the Star

Point sandstone regional aquifer is from south to north.

Springs in the Blackhawk Formation are fed from

sandstone lenses underlain with shale well above

Ieve1 .

perched water in strallow

the regional ground water

Useable quantities of water fromwells in either the Storrs Sandstone or the
lower tongues of the Star Point Sandstone are unlikely unless a fracture zone

is encountered. Drawdown and recovery tests, which were conducted at two
different depths in an open test well  located in the proposed portal area,
indicated that the transmissivity of the Blackhawk Formation is approximately

1-8 gallons per day per foot (Volume A-1, Hydrology). No signif icant

difference in transmissivity exists between the coal zone and the Aberdeen
Sandstone- The 1ow transmissivities and discharge rates (approximately 5
gallons per minute) indicate that the Blackhawk Formation is, at best, a poor

aqui fer .

Potentiometric surfaces are below the ground surface, even in the canyon
bottoms, with the deeper holes under the Blackhawk showing a generally higher
potentiometric surface than the shal- lower ho1es. East of the permit area,
where the Star Point Sandstone is e:q>osed, the potentiometric surface
intersects Lhe ground surface in the canyons, thereby producing springs along
the bottoms of the canyons. Water table conditions exist primarily in



shallow alluvial deposits aLong larger perennial streams. Potentiometric

surfaces, €ls currently understood, are shown on Plate 2.3.4-2 and
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similarstreamsystems naturally. Biweeklyflowrnonitoringandaerialphotographicsurveyscontinue

each year as mining continues in the area. Additionally, three years of rnacroinvertabrate studies and

two years of fish population surveys have been conducted starting in 2000. These studies are

described in greater detail in Section 2.8.1.

The purpose of the Burnout Canyon studywas to determine the impacts of undermining perennial

streans in he Sky,line Mine area The intent of the study was to determine if signifcant inpacts would

occur by undermining the Burnout stream and, if no significant impacts occurred, then the Forest

would consider allowing the undermining of perennial streans with similar geologic and geomorphic

conditions to occur. Skyline Mine intends to undermine Winter Quarters Canyon based on the

Fositiveresults of the Burnout Canyon study. Skyline has collected or committed to collect additional

baseline data necessary to adequately monitor environmental pararneters possibly affected by

subsiding Winter Quarters Canyon.

When subsidence occurs, the subsidence cracks tend to seal rapidly, preventing the deep percolation

and subsequent loss of water previously destined for springs and otherwatersources. The location

of a spring may change by a few feet, but no significant loss of water is anticipated. The sealing of
potential cracks will be accelerated vvhere subsidence occurs understream bodies, due to the natural

deposition of silt in the stream channel along with the swelling of the shale.

AlthoughtheBlackhawkFormationcontains partiallyorcompletelysaturatedsandstonechannels

above the proposed mine workings, a relatively small quantity of water is being encountered in the

mineduetothe impermeable natureof theformation, ufibhlimitsthe recharge rateandtheabilityof

the rock to readily yield water. Ground water within the Blackhavril< formation above the mine workings

wasdeterminedinthel996PHCtobefoundwithinhighlylocalizedperchedaquifers. The1996PHC

evaluation failed to locate a regional ground water aquifer within the immediate area. The relatively

small quantity of water being encountered in the mine was believed due to 1 ) the general inpenneable

natureof theformation, which limitsthe recharge rateandtheabilityof the rockto readilyyieldwater,

and2\ the local nature of local perched aquifer systens.

The inflow to the mine had been less than 1 00 gallons per minute per active face, with mine entries
generally dry approximately 100 to 200 feet up-dip from the face. Sorne roof bolt holes, however,

continued to flow up to 2 GPM for an extended period of time. However, in2OO2 a fractured
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- 0.15 ac-fVnnnth (ET)
- U5,7 1 5 (gallons/year)
- 1.06 ac-tVyr

Pond 002 (Rail Loadout) - O.4 acre (surface area)
- 0.15 ac-fVmonth (ET)
- 390,037 gallons/year
- 1.2O ac-IVyr

Pond 003 ( Refuse Pile) - O.27 acre (surface area)
- 0.15 ac-fUmonth (ET)
- 239,341 gallons/year
- 0.73 ac-IIlYr

TotalAnnual Pond Evaporation = 2.99 ac-ft

Sorinos and Seeps Effects From Subsidence - Not Applicable to this calculation

Alluvial Aquifer Abstractions into Mine - Not Applicable

Deeo Aouifer Pumoaoe - Not Applicable

Postminino lnflow - (0)

Direct Diversions - Not Applicable

Dust Suporession - 5,000 gallons/truck load. Data based on 2003 use; last fully active year.

Mine Discharoe- last 6 rnonth average = 3,757 gpm

= 3.7 ac-fllyr

= 6,059 ac-tVyr

Using the Windy Gap Process dthe Mine site, water Gpletions include Mine Consumption, Ventilation

Consumption, CoalProducing Consumption, Sediment Pond Evaporation, and Dust Suppression

totaf ing approxinrately 9f acre-feet pe ryeu. The only addition to the system, as defined by the Windy

Gap process is the mine discharge which is currently averaging approximately 6,060 acre-feet per

year, indicatingtheSkydineMinehasanetgainof approximately5,966acre-feetyeartotheColorado

River drainage system.

2.5.3 Altemative Water Supply

OSM Regulation 30 CFR 783.17 requires that altemative sources of water supply be identified if

mining impacts will result in the contamination, diminution, or interruption of existing sources.

Because no significant aclverse hydrologic impacts are expected as a result of mining in the Skyline

permit area, no individual or collective source of alternative water supply has been identified.
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Project lmpacts on Fisheries Resources

Thesurfacefacilitydisturbances in the portalareaencroached on sections of allthree upper Eccles

Creek forks. In order to reduce sedinentation of these stream segnpnts and the main stream, the

tributaries andasection of Eccles Creek properimmediately belowthetributaryconfluences were

divertedintoclqsedculverts. Thismodifiedapproximately4,20Ofeetoftotalstreamhabitatbutdid

not reduce available fish habitat since fish were not found above the U. S. Forest boundary, prior to

the diversion. Downstream drift of macroinvertebrates from the upper reaches of these forks still

occurs as before.

At the coal loadout facilities nearthe mouth of the canyon (Station ECOS), approximately 600 feet

ofstreamwasmovedtothenorthintoanewchannel. Thenewchannelisl00feetshorterbuthas
nearly the same gradient (3 feet additionalvertical drop/1,0@ feet horizontal channel).

Degredation of Eccles Creek between the National Forest boundary and the coal loadout facilities

should continue to be minimal since road and conveyor plans were developed and are being
implemented to minimize effects on the strearn.

Water being discharged from the mine is augnenting the Eccles Creek stream flow. This

increased stream flow is especially beneficial during summer months when normal stream flows
are low. Water temperatures are also moderated by this increased flow.

There should be little impact on Huntington Creek above Electric Lake. lmpacts to date have been
associated only with the construction of a new UDOT highway. Sediment control reasures
minimized the impact during the construction activity.

Atthis pointin timethereare believedtobenopotentiallynt'nimalimpacts on eitherWinterQuarters
or Woods Canyon Creeks sinee and no effects to the fisheries are anticipate
i@
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magnification. The mean, standard deviation, density persquare rneter, and standing crop will be

calculated and estimated using the same nethods as in previous analysis.

Galculationsof the USFSBioticCondition Index(Wingetand Mangum 1979) willbecompletedusing

the abundances of the benthic taxa to generate the dominance weighted community tolerant

quotient (CTOd). The predicted communitytolerant quotient (CTQp) will be calculated using water

chemistry data provided in Winget (1972) for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering

algorithm.

Winter Quarters Canyon and Woods Canyon Creeks

guring+heFrom Fallot2@2andthrough earlySummerof 20 baseline macroinvertebratedata

forthe perennial reaches within Winter Quarters Canyon and Woods Canyon Creeks in the North

Leaseareaweregathered. Alsoduring2002,afishsurveywasconductedinbothWinterQuarters

Canyon and Woods Canyon Creeks. Copies of the reports are included in Appendix Volume A-3,

Volume 2.

Amacroinvertebratesurveyof portions of WinterQuarters Canyon andWoods Canyon Creekswill

be performed twice a year for two consecutive years and then every third year thereafter or for a
period determined by Canyon Fuel Company, LLC, DOGM, USFS, and the DWR. This survey will

be performed in the fall and spring of each year on or about the same date. T:he-Jall

Thefollowingmethods have been andwillbe usedformacroinvertebratesarpling. Slightvariations

to the methods may occur during the field work or based on comr€nts from regulatory agencies.

Three benthic sites will be sampled in each creek. Foltowing the first survey a rnap with these

stations will be prepared and submitted with the next sample report (included in the following year's

annual report). Quantitative samples will be taken with a rncdified box sampler. The samples taken

wifl be field preserved in 70o/o ethyl alcohol and returned to the laboratory for processing. The

samples will be sorted and invertebrates identified to the lowest possible taxonomic level using the

keys of Merritt and Cummins (1996). Those of questionable identity will be further examined and

identified under magnification. The mean, standard deviation, density per square meter, and



the Lower O'Connor  "A"  (See Sect ion 4.1-7.3 Subsidence

Prevention Measures). No buildings, pipelines, or maintained

roads were found in the areas to be subsided as a result of

implementing the current North Lease mine plan. The only

mapped pack trail in the North Lease area runs east-west on

the ridge between Winter Quarters Canyon and Woods Canyon,

dropping down into Winter Quarters Canyon. The trail is

outside the area to be subsided, therefor€r no subsidence

related impact is anticipated on the trai l .

As d iscussed in  deta i l  in  Sect ion 2.2 of  th is  M&RP, the rocks

in the North Lease area are in compression. The state of

comBression of the rocks in the North Lease area will likely

al1ow the subsidence forces to be transmitted across fault and

fracture planes thus result ing in uniform subsidence.

Previous mining in ltine #3, where the rocks are also under

compression, did not result in focused subsidence along faults

or fractures. Indeed, in the southern port ion of the mine

permit area where the rocks are subjected to extensional

forces, focused subsidence did not take place.

Drilling and field work conducted in the North Lease by Skyline

geologist Mr. Mark Bunnell indicates the Castlegate Sandstone in the

head of Winter Quarters and Woods Canyons in the permit area consist

of two thin sandstone units, separated by slope-forming shale and

sil tstone. Because of the thinner, " ledge and s1ope" nature of the

Castlegate in the permit area, Lhe potential for subsidence-induced

escarpment fai lures or landslides is minimal (3/3/ 05 M.Bunnell memo).

As d iscussed in  Sect ion 4.L7 -3 and i l lust rated in  Drawing 4.1-7.3-1A,

the combination of geology, depth of cover, and mine plan should keep

subsidence affects to a minimum (See Section 2.2 for detai led

geo l -ogy  d i scuss ion ) .  D raw ings  4 .L7 .1 - -1  and  4  - t7 . t -2

i l lustrate that, i f  the maximum subsidence does oecur, Ro

reduction or signif icant alteration of the perennial stream

flow should occur. This is due prj-marily to the existing
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stream gradient, projected worst-case subsidence, depth of

cover, and depth of aLluvium within the drainage corridor.

Although the gradient is reduced in some areas, no significant

ponding or over-steepening of the gradient is anticipated.

Potential areas of minor cracking, €ls illustrated on Drawing

4.L7.3-1A, are primari l-y a function of the advancement

direction of the longnuall panel, steepness of slope, the Lack

of confining pressure, and how the bedrock subsides into the

void left by longwall mining.

The mine will not subside any of the perennial streans in the

North Lease without approval from the Forest and Division.

The Burnout Canyon Study (Appendix A-l-, Volume 2), conducted

in cooperation with Canyon Fuel Company, LLC, and The Manti-

Lasal National Forest, was completed in ,Iuly 1998. etrer=ttCy

waS -Se'ec'i

Quoting the Burnout Final

Repor t ,  "This  s tudy was in i t ia ted in  1,992. . . to  address the

effects of longwa11 minnig and related subsidence in the

Wasatch Pleateau on hydrology, channel condition and habitat

changes in perennial and intermittent reaches of a mountain

stream. / iri Ttre Burnout Canyon

study concl-uded that

demoatstr:ate any changes in flow in Burnout Creek areas were

likely related to climatic changes (drought) and not mining

activit ies (DOGM EDf). The stratigraphy, depth of cover, and

general dip of the formations in Woods and Winter Quarters

Canyons are very similar to Burnout Canyon (See sections

2 .3 .L ,  2 .5 ,  4 .L7 -3 ,  and  Append i x  A -1 ,  Vo lume  2  f o r  de ta i l s ) .

The permittee believes the Burnout Canyon Study can be used to

predict the impacts of undermining both Winter Quarters and

Woods Canyons and that mining in the North Lease area can be

conducted with minimal impacts to perennial streams due to

subsidence.



The Forest has indicated that the forest land is considered to

have renewable resources related to wildlife and grazing. The

timber reseurces are extremely limited and isolated in this

Rev i sed :  10 -19 -05

area of the forest

Reed, Manti-La Sa1

2002)  .

4-93

and will likely never be harvested (Carter

National Forest, Oral Corwnunication L0-

4.L7 .2  Min ing Methods

The mining methods to be used by the Permittee include

1ongwa1l mining, room and pi l lar mining with pi11ar removal,

and room and pi l3-ar mining with pi l lars left in place.

Certain room and pillar mining systems are designed to provide

ful l  support and wil l  prevent subsidence. Subsection 3.1-.5

contains descriptions of Lhe mining methods to be implemented.

Fu11 extraction areas incl-ude room and pi l lar panels with pi l lar

removal and 1ongrwall panels. Subsidence prediction work tras shown

the oqlected maximum planned and controlled subsidence will vary from

0 Eo 24 feet, assuming that the total cumulative extraction from the

three mineable seams wil l  not exceed 30 feet.

4 . !7 .3 Subsidence Ef fect  Prevent ion Measures

It is anticipated that the planned subsidence wil l  result in a

generally uniform lowering of the surface lands in broad areas,

thereby limiting the extent of material effect to those lands and

causing no appreciable change to present l-and uses and renewable

resources. The Permittee established a subsidence monitoring program

in the early stage of mining for use in reviewing the surface effect

of mining and as an aid in future mine planning.
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shales of the Blackhawk Formation in the permit area are irregmlarly

bedded and due to their tendency to sweLL when wet, they should, in

most cases, form an effective barrier to vertical movernent of ground

water.

A sample of the claystone from the Blackharrk Formation was obtained

from an in-mine hole and was analyzed and determined to contain 58

percent montrnoril-l-onite (Lab sheet located in Mine Fil-e 3.1-.2.7). T\.ro

dri11 logs were evaluated for tshe amount of claystone/mrdstone present

as a demonstration of the svrelling capabilities of the formation.

Dri l l  hole 74-25-3 (  SW/NUI,  Sec. 26, T13S, R6E) was selected due to is

proximity to Burnout Canyon Creek, and WelL 91-35-1 (SW/SW, Sec.35,

T12S, R6E) being located in the North Lease area between Winter

Quarters and Woods Canyons. In drill hoLe 74-26-3, mudstone was

interbedded throughout the entire 1400-foot depth at a rate of 26-feet

per every 100-feet of  depth, or 26-3 percent.  Simi lar ly,  Wel l  91-35-1

averaged 27-2 percent claystone throughout its entire 1500-foot dri11

depth. Table 2.3 .1 illustrates the distribution of claystone/nudstone

in the two dri11 ho1es. Studies in Burnout Canyon Creek have also

demonstrated the self-seal.ing nature - inhibiting vert.ical movement of

flow through the bedrock in the area. Based on the cl-aystone/nudstone

conrponent observed in Well 97-35-7, the same effects are anticipated

when undermining portions of Winter Quarters and woods canyon creeks.

Rev ised  1 -0 -19 -05
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Drawing 2-3 -4-2 illustrates a potentiometric surface of the water in the Star

Point Sandstone. The potentionmeteric surface is based on data from wel1s

completed in the Star Point sandstone throughout the permit area. Drawing

2 .3 . 4-2 is based on geologic information provided in Section 2 .2 . 5 , and the

numeric hydrologic rnodel presented in the PHC Appendix iland K that provides

additionaL infomation indicating the gradient of the star Point Sandstone

regional aquifer is from south to north.

Springs in the Blackhaxrk Formation are fed from perched water in shallow

sandstone lenses underlain with shale truell above the regionaL ground \tater

1eveL.

Useable quantities of water frorn we1ls in either the storrs sandstone or the

10\ er tongues of the star Point sandstone are unlikely unless a fracture zone

is encountered. Drawdown and recovery tests, which were conducted at two

different depths in an open test weLl located in the proposed portal area,

indicated that the transnissivity of the Blackhawk Fonnation is approximately

18 ga1Lons per day per foot (voh:me A-1, Hydrologry). tlo significant

difference in transmissivity exists between the coal zone and the Aberdeen

Sandstone. The low transmissivities and discharge rates ( approximately 5

gallons per minule) indicate that tshe Blackhawk F o:mation is, at best, a poor

aqui fer .

Potentiometric surfaces are below the ground surface, even in the canyon

bottqns, uith the deeper holes under the Blackhank showing a generalLy higher
potentiometric surface than the shallower ho1es. East of the permit area,

where the Star Point sandstone is ocposed, the potentiometric surface

intersects the grormd surface in the canyons, thereby producing springrs along

the bottoms of the canyons. water lable conditions exist primarily in

shaLl"ow aLluvial- deposits along larger perennial streams. Potentiometric

surfaces, as currently understsood, are shown on PLate 2.3.4-2 and

Rev i sed :  L0 -19 -05 2 -29a
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similarstream systems naturally. Biweeklyflowmonitoring and aerial photographic survep continue

each year as mining continues in the area. Additionally, three years of macroinvertabrate studies and

two years of fish population surveys have been conducted starting in 2000. These studies are

described in greater detail in Section 2.8.1 .

The purpose of the Burnout Canyon study was to determine the impacts of undermining perennial

streans in the Skyline Mine area. The intent of the study was to determine if significant impacts would

occur by undermining the Burnout stream and, if no significant impacts occurred, then the Forest

would consider allowing the undermining of perennial streams with similar geologic and geomorphic

conditions to occur. Slqyline Mine intends to undermine Winter Quarters Canyon based on the resulb

of the Burnout Canyon study. Slqline has collected or committed to collect additional baseline data

necessaryto adequately monitor environmental parameters possibly affected by subsiding Winter

Quarters Canyon.

When subsidence occurs, the subidence cracks tend to seal rapidly, preventing the deep percolation

andsubsequentlossofwaterpreviouslydestinedforspringsandotherwatersources. Thelocation

of a spring may change by a few feet, but no significant loss of water is anticipated. The sealing of
potential cracks will be accelerated where suhidence occurs understream bodies, due to the natural

deposition of silt in the stream channel along with the swelling of the shale.

Although the Blackhawk Forrnation contains partially orcompletelysaturated sandstone channels

above the proposed mine workings, a relatively small quantity of water is being encountered in the

mine due to the impermeable nature of the formation, which limits the recharge rate and the ability of
the rockto readilyyieldwater. Groundwaterwithin the Blackhawkformation abovethe minevrcrkings
was determined in the 1 996 PHC to be found within highly localized perched aquifers. The 1 996 PHC

evaluation failed to locate a regionalground water aquiferwithin the immediate area. The relatively

small quantity of water being encountered in the mine was believed due to 1) the general inpenneable

nature of the formation, which limits the recharge rate and the ability of the rock lo readily yield water,

and 2) the local nature of local perched aquifer systems.

The inflow to the mine had been less than 1 00 gallons per minute per active face, with mine entries
generally dry approximately 100 to 200 feet up-dip from the face. Some roof bolt holes, however,
continued to flow up to 2 GPM for an extended period of time. However, in 2002 a fractured
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0.15 ac-fVmonth (ET)

U5,715 (gallons/year)

1.06 ac-tUyr

Pond 002 (Rail LoadouD - O.M acre (surface area)
- 0.15 ac-fVmonth (ET)
- 390,037 gallons/year
- 1.2O ac-tVyr

Pond 003 ( Refuse Pile) - 0.27 acre (surface area)
' 0.15 ac-fUmonth (ET)
- 239,U1 gallonslyear
- 0.73 ac-Wyr

Total Annual Pond Evaporation = 2.99 ac{t

Sorinqs and Seeos Effects From Subsidence - Not Applicable to this calculation

Alluvial Aquifer Abstractions into Mine - Not Applicable

Deep Aquifer Pumpaoe - Not Applicable

Postmining Inflow - (0)

Direct Diversions - Not Applicable

Dust Supprgssion - 5,000 gallons/truck load. Data based on 2003 use; last fully active year.

M,ine Discharoe - last 6 month average = 3,757 gpm

= 3.7 ac-tVyr
= 6,059 ac-tVyr

Using the Windycap Process athe Mine site, waterdepletions include Mine Consurnption, Ventilation

Consumption, Coal Producing Consumption, Sediment Pond Evaporation, and Dust Suppression

totaling approximately 94 acre{eet per year. The only addition to the system, as defined by the Windy

Gap process is the mine discharge which is currently averaging approximately 6,060 acre-feet per

year, indicating the Sky4ine Mine has a net gain of approximately 5,966 acre-feet year to the Colorado

River drainage system.

2.5.3 Alternative Water Supply

OSM Regulation 30 CFR 783.17 requires that altemative sources of water supply be identified if
mining impacts will result in the contamination, diminution, or interruption of existing sources.
Because no significant a&erse hydrologic impacts are expected as a result of mining in the Skyline
permit area, no individual or collective source of alternative water supply has been identified.
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Proiect lmpacts on Fisheries Resources

The surface facility disturbances in the portal area encroached on sections of all three upper Eccles

Creek forks. In orderto reduce sedimentation of these stream segments and the main stream, the

tributaries and asection of Eccles Creek proper immediately belowthe tributaryconfluences were

diverted into closed culverts. This modified approximately 4,200feet of total stream habitat but did

not reduce available fish habitat since fish were not found above the U.S. Forest boundary, prior to

the diversion. Downstream drift of macroinvertebrates from the upper reaches of these forks still

occurs as before.

At the coal loadout facilities near the mouth of the canyon (Station ECO5), approximately 600 feet

ofstreamwasmovedtothenorthintoanewchannel. ThenewchannelislOOfeetshorterbuthas

nearly the same gradient (3 feet additional vertical drop/1,000 feet horizontal channel).

Degredation of Eccles Creek between the National Forest boundary and the coal loadout facilities

should continue to be minimal since road and conveyor plans were developed and are being

implemented to minimize effects on the stream.

Water being discharged from the mine is augmenting the Eccles Creek stream flow. This

increased stream flow is especially beneficial during sumrner months when normal stream flows

are low. Water temperatures are also rnoderated by this increased flow.

There should be little impact on Huntington Creek above Electric Lake. lmpacts to date have been

associated only with the construction of a new UDOT highway. Sediment control measures

minimized the impact during the construction activity.

At this point in time there are believed to be no potentially minimal impacts on either Winter Quarters

or Woods Canyon Creeks and no effects to the fisheries are anticipated.
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magnification. The mean, standard deviation, density persquare meter, and standing crop will be

calculated and estimated using the same methods as in previous analysis.

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1 979) will be completed using

the abundances of the benthic taxa to generate the dominance weighted community tolerant

quotient (CTOd). The predicted communitytolerant quotient (CTQp) will be calculated using water

chemistry data provided in Winget (1972') for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering

algorithm.

Winter Quarters Canyon and Woods Canyon Creeks

From Fall of z}O?through early Summer ot2ffi4baseline macroinvertebrate dataforthe perennial

reaches within WinterQuarters Canyon andWoods Canyon Creeks in the North Lease areawere
gathered. Also during 2002, a fish survey was conducted in both Winter Quarters Canyon and

Woods Canyon Creeks. Copies of the reports are included in Appendix Volume A-3, Volume 2.

A macroinvertebratesurueyof portions of WinterQuarters Canyon and Woods Canyon Creeks will

be performed twice ayear for two consecutive years and then every third year thereafter or for a
period determined by Canyon FuelCompany, LLC, DOGM, USFS, and the DWR. This survey will

be performed in the fall and spring of each year on or about the same date.

The following nethods have been and will be used for macroinvertebrate sampling. Slight variations

to the methods may occur during the field work or based on comments from regulatory agencies.

Three benthic sites will be sampled in each creek. Following the first survey a map with these

stations will be prepared and submitted with the next sample report (included in the following year's

annual report). Quantitative samples will be taken with a modified box sampler. The samples taken

wifl be field preservedinTC'/" ethyl alcohol and returned to the laboratory for processing. The

samples will be sorted and invertebrates identified to the lowest possible taxonomic level using the

keys of Merritt and Cummins (1996). Those of questionable identity will be further examined and
identified under magnification. The mean, standard deviation, density per square meter, and
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the Lower O'Connor "A'(See Section 4.I7.3 Subsidence

Prevention Measures). No buildings, pipelines, or maintained

roads were found in the areas to be subsided as a result of

implernenting the current North Lease mine plan. The only

mapped pack trail in the North Lease area runs east-west on

the rj.dge between Winter ouarters canyon and woods Canyon,

dropping down into utinter Ouarters canyon. The trail is

outside the area to be subsided, therefore, no subsidence

related impact is anticipatsed on the trail.

As discussed in detail in Section 2.2 of this [t&RP, the rocks

in the North Lease area are in compression. The state of

compression of the rocks in the North Lease area witl Iike1y

allow the subs id.ence forces to be transmitted across fault and

fracture planes thus resulting in uniform subsidence.

Prewious mining in Mine #3, where the rocks are also under

compression, did not result in focused subsidence along faults

or fractures. Indeed, in the southern portion of the mine

permit area where the rocks are subj ected to extensional

forces, focused subsidence did not take p1ace.

Drilling and field work conducted in the North Lease by Skyline

geologist !4r. Drark Burrnell indicates the Castlegate Sandstone in the

head of Winter Quarters and l{oods canyons in the permit area consist

of two thin sandstone units, separated by slope-forming shale and

siltstone. Because of the thinner, 'ledge and s1-ope" nature of the

Castlegate in the permit area, the potential- for subsidence-induced

escarpment failures or landslides is rninima]. (3/3/05 M.Bunne11 meno).

As discussed in Section 4.L7.3 and i l lustrated in Drawing 4.17.3-1A,

the combination of geologry, depth of cover, and mine plan should keep

subsidence affects to a minirm.rm (see section 2.2 for detailed

geoLogy discussion). Drawings 4.77.].- I  and 4.17.7-2

iLlustrate thats, if the maxi-nurn subsidence does occur, no

reduction or significant alteration of the perennial stream

flow should occur. This is due prJmarily to the existing
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stream gradient., projected worst-case subsidence, depth of

cover, and depth of alluvium within the drainage corridor.

Although the gradient is reduced in some areas, Do signif icant

ponding or over-steepening of the gradient is anticipated.

Potential areas of minor cracking, as i l lustrated on Drawing

4.L7.3-1-a, are pr imari ly a funct ion of  the advancement

direct ion of  the 1ongrwa11 pane1, steepness of sIope, the lack

of confining pressure, and how the bedrock subsides into the

void lef t by longrwa1l mining.

The mine will not subside any of the perennial streams in the

North Lease without approval from the Forest and Division.

The Burnout Canyon Study (ABpendix A-1, Volume 2), conducted

in cooperation with Canyon Fuel Cornpany, LLC, and The Manti-

Lasal  Nat ional  Forest,  was completed in July 1-998. Quot ing the

Burnout Final  Report ,  "This study was ini t iated in L992. .  . to

address the effects of 1ongwal1 minnig and related subsidence

in the Wasatch Pleateau on hydrology, channel condition and

habitat changes in perennial and intermittent reaches of a

mountain stream. " The Burnout Canyon study concluded that any

changes in flow in Burnout Creek areas were likely related to

climatic changes (drought) and not mining activit ies (DOGM

EDI) . The stratigraphy, depth of eover, and general dip of

the formations in Woods and Vrlinter Quarters Canyons are very

s im i l a r  t o  Bu rnou t  Canyon  (See  sec t i ons  2  .3  .L ,  2  .5 ,  A .L l  . 3  ,

and Appendix A-1, Volume 2 for details). The permittee

believes the Burnout Canyon Study can be used to predict the

impacts of undermining both Winter Quarters and Woods Canyons

and that mining in the North Lease area can be conducted with

minimal impacts to perennial streams due to subsidence.

The Forest has indicated that the forest land is eonsidered to

have renewable resources related to wildlife and grazing. The

timber resources are extremely limited and isolated in this
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