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To enter text, click in the box and type your response. If a box already contains an entry select the entry and type
the replacement. You can use the tab key to move from one field to the next. To select a check box, click in the box or
type qn x.

GENERAL INFORMATION

Canyon Fuel Companv, LLC
Skvline Mines

Apr i l30.2007
c10071005
Wess Sorensen, Mine Manager
G3s\448-2619

Permitte Name
Mine Name
Operator Name

(If other then permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
FaxNumber
E-mail Address
Mailing Address
Designated Representative
Resident Agent
Resident Agent Mailing Address

-}{umber of Binders Submitted
1-

v

Corporation Trust Company 1209 Orange Street Wilmington, DE

IDENTIFICATION OF OTHER PERMITS
Identify other permits that are required in conjunction with mining and reclamation activities.

(43s\448-2636
wsorensen@archcoa
Skyline Mine HCR 35 Box 380 Helper, Utah 84526
Gregg Galecki
Corporation Trust Company

RECilIVED
MAR 2 E 2OO7

DIV. OF OIL. GAS & MINING

Permit Tvne ID Number lrxDiration lrate
MSHA Mine ID(s) 121 1-UT-09-01566-01Skvline Mine N/A

l2t 1-uT-09-01566-02Skyline Mine Waste Rock Disposal
Site

N/A

MSHA lmpoundment(s) None N/A

NPDESruPDES Permit(s) uT 0023540-01, 02,
03

UPDES Permit for Skyline Mine, Rail
Loadout, Waste Rock Disposal
Site

r1t30t09

PSD Permit($ (Air) 147-98 Aooroval Order N/A

Other
MSHA Mine ID(s) 121 l-UT-09-01566-03Skvline Mine Temoorarv Waste Rock N/A

Disposal Site
Storm Water Permit uTR000578 Storm Water Discharse Permit t2l3lltr
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CERTIFIED REPORTS
List the certified inspection reports as required by the rules and udder the approved plan that must be

periodically submitted t the Division. Specify whether the information is inclufud as Appendix A to this report
or currently on Jile with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments
Other

_ Technical Data:

-Climatological

Subsidence Monitoring
Vegetation Monitoring
Raptor Survey
Soils Monitoring
Water Monitoring

First quarter

Second quarter

Third quarter

Fourth quarter

Geological / Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data

Goshawk /
Woodpecker
Survey

Geomorph -

Eccles/\4ud

Eccles Creek - Benthic
^ Invert. Monitor. June 04

- 
2)Burnout and James

Included or on file with DOGM Comments
Included On File

or on file with DOGM Comments
On file

Appendix B
Appendix B
Confidential File

Confidential File

Appendix B

Confidential
Confidential

Required
Yes No
NX
XT
XT

T
trn
Ir

l
X
X

f
T

Tf
TT

Appendix A
Appendix A

REPORTING OF OTIIERTECHNICAL DATA
List other technical data and information as required under the approved plan, which must be

periodically submitted to the Division. Specify whether the itonnation is included as Appendix B to this report
or currently on Jile with the Division.

Req
Yes
tr
X
X
Xu
X
X
X
X
X
T
tr
X

ired
No
X
l
l
trn
T
T
Trn
l
X
tr

Included
Included

T
X
X
X
T
T
T
Tnn
Tr
T

u
tr
tr
X
T
Xx
X
X
X
I
T
X

X|]

XN
XI

xu X Appendix B
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Legal / Financial Update

Department of Commerce,
Annual Report Officers

Other

Q:g:;llffil,?Jrectors-

*Reminder: If equipment has been abandoned during 2006, an amendment must be submitted that includes a map
showing its location, a description of what was abandoned, whether there were any hazardous or toxic materials and any
revision to the PHC as necessary.

LEGAL, FINAI\ICIAL, COMPLIANCE AND RELATED INFORMATION
Change in administration or corporate structure can often bring about necessary changes to

information found in the mining and reclamation plan. The Division is Requesting that each permittee review
and update the legal, financial, compliance and related information in the plan as part of the annual report.
Please provide the Department of Commerce, Annual Report of Ofiicers, or other equivalent information as
necessary to ensure that the information provided in the plan is current. Provide any other change as
necessary regarding land ownership, lease acquisitions, legal results from appeals ofviolations, or other
changes as necessdry to update information required in the mining and reclamation plan. Include certified
Jinancial statements, audits or worl<sheets, which moy be required to meet bonding requirements. Specifl
whether the information is currently on Jile with the Division or included as Appendix C to the report.

Required Included or on File with DOGM Comments
Yes No Included On file

r
T

tr
I

tr
u
Iu

X

l

Tu

T

X

T
T

General Chapter 1

MINE MAPS
Copies of mine tnaps, current and uplo-date through at least December 3 I , 2006, are to be provided to

the Division as Appendix D to this report in qccordance with the requirements ofR 645-301-525.240. These
map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall keep mine maps conJidential. Please provide a CD.

Map Number(s) Map Title/ Description Confid
Yes

X
Xr
Tn
T
T
T
T
lr

ential
No

T
X
X
T
tr
T
I
T
T
T
T

Skyline Mines, Mine 3 Levels 2 and 3 2006 As-Mined

Skyline Mines Projected Mining 2007 - 2011

Cumulative Subsidence 1982 - 2006
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OTHERINFORMATION
Please provide any comments offurther information to be included as part of the Annual Report. Any

othe/ attachments are to be provided as Appendix E to this report. If information is submitted as a group rather
then by individual mine, please identify each of the mine's data in the list below.

Additional attachment to this report? Yes I NoX

O :\FORMS\Annual rpt\Annual. doc
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APPENDIX A

Certified Reports

Excess Spoil Piles
Refuse Piles

Impoundments

As required under R645-301-514

CONTENTS

Waste Rock Inspections
Sediment Pond Quarterly Inspections

Waste Rock Analysis



INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOL PILE OR REFIJSE PILE

Permit Number ctooT too5 Report Date Apti l7,2W

)tvline Name Skyline Mines

Company'It{bme Canpn Fuel C-ompmy, LI..C

Excess
Spoil Pile or Refuse Pile
ldentification

Pile Name SkylineWaste Rock Site

Pile Number l21r-vT-09-01566-0l

MSHA Mine ID Number 42-Or566

lnspection Date March 14,2006

lnspected By' Gregg Galecki

Reasonfor lnspection Quanerly
\ruuruaJ, vuarrsry rrr \-rursr rsrruL rrtsl-E;uurr5

Corylaion of Corsmctior) Attadrments to Report? No tr Yes

Field Evaluation

No sitnificant ombhms with tfu t@gLiEvrc obsemed dyriw tIlc I st auorter 2006. Approximately 4.59O tors of ,n4teri4l were
luuleit to itE sire ilurirrc ,rE I' ouaner 2N5. Thc last tirrc materia! wg-J plrced at ttv Jite b'as Novemhcr 2005.

l. Forndirdon prlprrrdnr'h.h|dbE |l EDovd of.tr ott.ti. n.r.rt.l rDd roF.olt

Topsoil rcmoval and foundarion prepration was coryletod scvcra! pars prior ro tbe most r€c€ol phcaEll of mtrial.

I

)
2. Plecemenl of mdcrdrains end protcdvc filler syslcms

No undcrilrairls'are pres€nt or required at this site.

t. fn3dblhr of brd sf.c. &.b|t.'!'rrd|.

Exisling $Ef&. is mt al fiml cortour- Tberefqt, fool surfacc &ainrgEs hsv€ Dor )lt beco coDstrctld. Atl surfacc nnofrAm tc
rcfrsc pilc is tearcd by lhc scdimr pond. Rrlrofl'fiDlD 6c 'r'.i'r acccss road bclow rbc scdi"grt pord is rcarcd by staw balc dftcc.
Thc sciliml pond was clernod of soilimr in July 2004.

a n .fr|| nd cottrFrdo of d Dddl&

I
Appmxinartly,t,59O rors of gob werc hanlcd b the wsstc rcc& sitr in tb€ 4ft guate. of 2005.
Gob was placcd b lifu of l2-incbcs q less ud coryrtcd in placc using a tar;Lcd doz:cr mal sb€?s-foot rollcr. Tbe Dajcity of tc
matcrial was placod in the soutbeastern portim ofthe wastc roc& Bi|e.

5. rh.l ltdttS .nd r.v€ddlor.f l!.

Contcqroancous rtctauatirn of tbe wosrc rcct pilc is riLirg placc as ttc siG is bacldllod with wastc roct. Tb baclflt rlopcs rr
builr b I lZhlv 6 lcss aod seedcd rs d6{ribcd in tbc fnlt rcclaoation plo. Thc seed mix specificd in tcReclmatio Pfo ir

, plmtcil dcr tb plrcmt of lopsofl.

)



INSPECTION AND CERTIFIED REPORT ON EXCESS

SPOIL PILE OR RXF'T]SE PN Ii

No i$hbitty or structual weabrcss was noteal duing lbc I sl qualc'. 2006 insP€ctiotr' Tbe :ile 
was stro: covetcd (Phos auachcd)'

lrr 
""ai*r-*i-, 

pood was snow covcrcd and did nor conrain any warer or icc a rhc time of the inspcctftn.

No hazardous conditions wer€ observed U the tirc of the inspection'

O{h.r CorDn |ia !:rc.c'lbc.Dt.h.4.5 IDlhc t'oNr*ft otlhtEr"-SI'd?R'tot'P'tttdt||q:ffi 
d

" ffi:Hffi;ffifrHffff?".s.";frffl#;;fi;-.c.-p.ay.rri""r-.r'",rvluorofhrrbo* c'd
|D.t rrcrl dod e!r,,.,-"* til|iiJ'p.*a n ilc ct(ott dorng-6c y.it,.ia.tr.ltt 

" 
try.{t .trhc rto'ht' d"tt|t lE ctDofrt

or frIrcdon f,ilch hrs oc.i|rrtd dorf4 thc |tpor'nE Frixtr

Rocorals indicaE rhc c|ITe|rl tolal sloragc caprity is approximrcly 334,125 rms. Tbe waste Rock areo was re-survcpd with a total

srario during sepadcr 2005. sasedL & ,-""y,ii ir ori-"r.d qproxima&ly 6?210 tons of storage cryscity temains w bb lbc

*rttltOy pJe"a Wrst Rock sire aftcr pleing rbe 4590 tons in Novcobcr 20O5'

I hcreby ccrtiry thet; | 86 cJgcricnccd in tlre consrtnrc{ioD of crrlh and rocli fills; I rm qlrlifid end eutlrodzcd for t}e

Stelr of Utrh ro inspec.t end certily the condition rnd appcerancc of erflh end rock ftlls in recordan"" tiOS:-:*1
atEw v t  v4 l  w  uE lF

and eppnovcd desitns for this stnrcorrc; thrt tlrc ru cruct[rc has bcen maintiined in rccordrncc with eppnovcd dcsign

rnd mcet or crceed thc minimum dcsign requiremcnrs rulder dt eppliceble l'edcrrt st|lc rnd locd ncguletions; rndr lhrt

inspcction-s and insacction rcpois uc medc by mysctr, or undcr -y tin*c.U"n 
-1{}auac 

rny appcrrrnccc of inshbilfty'

stnrch|l.el wcakncss or otlrcr heznrdous conditions of thc st|.uc"ture affecring shbility'

By: Carl W. Winters. Engineering Manage'r

fhU Name and TiOe)

April T- 20O6

Certifi cation Statement

) cAFrt
w

WI?ITERg
no 22 15795r.-12CIz
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INSPECTION AI{D CERTIFIED REPORT ON EXCESS
SPOL PILE OR REFI]SE PILE

Permit Number c/007/005 Report Date July 5, 2006

pine Name Skyline Mines

Company Name Canyon Fuel Company, LLC

Excess
Spoil Pile or Refuse Pile
ldentification

Pile Name Skyline Waste Rock Site

Pile Number l2 l  l -uT-09-01566-01

MSHA Mine lD  Number 42-01566

Inspection Date June 30. 2006

Inspected B-v Carl Winters i Gress Galecki

Reason for lnspection
(Annual- Quarterll'or Other Periodic lnspection- Crirical lnstallation" or
Completion of Construction)

Quarterlv

Attachments to Report? r{ No Yes

Field Evaluation

No ith the waste site wer , ] 0
the site during the 2d quarter 2006.

!. FoDrdalior pr.p.ntior. irchditrg tb. r.novrl ofall orgrnic lrrt.riat.ad rop3oil-

Topsoil removal and foundation preparation was conducted during the quafier. The northern face ofthe pile tbal vras temporarily
vegetaled. was stripp€d and the topsoil stockpiled for the placement ofadditional refuse.

F Phcemenl of underdrains and protcctive fi lter systems.

No underdrains are present or required at this site.

3. h.l|lhrio! offiDrl rurtac. drrir.ga sJltams

Existing surface is not al final contour. Tberefore, final surface drainages have Dol yd be€n construcred. AII surface runofftom
the refuse pile is teated by the sediment pond. Runofrfrom the main access road below fre sediment pond is r€at€d by sraw bale
dikes. The sediment pond was cleaned ofsediment in July 2004.

a, Pha.nalt ald aoDpaatior oflill Dalcrials.

ApFoximstely 10,993 tons ofgob were haul€d ro the waste rock site in tbe 2n quarter of2006.
Gob was placed in lifts of l2-inches or less aDd compact€d in place using a tracked dozer and sheeps-foot roller. Marerial nas
placed throughout the waste rock sire, including the rop ard roe ofthe pile.

5. FiDrl grtdirg rDd tw.g.btioD offill

Contemporaneous reclamation ofthe wasre rock pile is uking place as the site is backfilled with wate rock. The backfill slopes are
buihto I l2h:lvor less and seeded as described in the final reclamation plan. The seed mix specified in tlre Reclamarion Plan is
planted afler $e placement oftopsoil.

6. Apperrrnces of instebilit-v, structunl weakncss, lnd otber hrzardous conditions.



INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOL PILE OR REFUSE PILE

No instability or structunl weakness was noted during the 2'" quaner 2006 inspection. The sedimentation pond contained a very
minor puddle water at the time of the inspection.

o hazardous conditions were observed at the time of the inspection.

?. Olb.i CoDDrcrtr. Ir.$ribc .!y thanS.s i! tb. g.om.n.1' oftta Erc.6r SpoiyRcfus. Pil. dructurr. ilsltuD.Dtalion, avanga rrd lnariErn liftr of
mtl.rirb phaad i! !h. pil.. tl.v.tiotr! of fttiva b.!atca. totrl thd r.mrinirg stonga crprcit] of tbe structur., avid.D(a of lira! ir lba plk aid
abtl.nanl ofiu.h fircs. vohlha! ot mrt.rirls plaa.d ir lh. rtru.tuia dodrg th. yaar, aDd.!y ottar a3pcal oftha rlrtl.tura.tl.litrg its ltability
or tuDctiotr rbich hrs ocrrrr.d dtrribg lha ftporting Friod.

Records indicaletbe curenl lotal $orage capacitv is approximarell, 334.12 5 rons. The Wa$e Rock area was re-surveyed wirh a
total station du'ing Septernber 2005. Based on the suwey. jl is esrimaled approximatelv 56.217 tons of slorage capacit-v remains
within the curently permitt€d Wa$e Rock site afier placing tbe 10,993 tons tluough June 2006.

Certifi calion Statemenl

&.il \ i ,

I hertby certif l ' tbat: I am erperienced in the construrtion of earlh rnd rock fi l ls; I am qualif ied and rutborized in the
State of Utah lo inspect rnd certif l ' the condition and appearanrc of rarth and rock fi l ls in eccordance with the certif ied
and rpproved designs for this structure: that rhe fi l l  structure has bcen maintained in accordance with approved design
rnd mrct or trtted the minimum dcsign rcguirements undrr all applicable ftderel. stele and local regulations; and,lhal
insptctions and inspection reports rre made by myself. or undrr m1'direction and include any rppearances of
instabiliq'. structurel n'rekness or other hazerdous conditions of tbe structure affecting stabilit l ' .

: Carl W. Winters. Eneineering Manager

(FullName and Title)

Signatu



INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Permit Number ct007t005 Report Date October 12,2006

\ in "  Name Skvline Mines

7
Company Name Canyon Fuel Company, LLC

Excess
Spoil Pile or Refuse Pile
ldentification

Pile Name Slqvline Waste Rock Site

Pi le Number r2r I -uT-09-0r566-01

MSHA Mine lD  Number 42-01566

lnspection Date September 26.2006

Inspected Bv Carl Winters / Gress Galecki

Reason for Inspection
(Annual- Quarterly or Other Periodrc Inspection. Crirlcal lnstallarion- or
Completion of Construction )

Quanerlv

Attachments lo Report? I No Yes

Field Evaluation

No sionilicant oroblems with tl,te waste site were observed during the 3'd auarter 2006. Approximatelv 57.507 rons u,ere hqied ro
the site durinp the 2'o ouarter 2006.

!. Foundrtior pr.prratioD. ilcludirg th. r.Dovrl ofrll orgrnia mrt.rial rrd loploil.

ToPsoil removal and foundation preparation was conducled dudng the quan€r. The nonhem face ofthe pile thal was stipped of
topsoil inthe 2"" quaner 2006. was utilized for placement ofan additjonal 57.50? tons of waste rock. The toe ofthe slope was
advanc€d to the north for placement oftbe wasle rock.

tr. Plaa.n.Dt ofondardrtinr aral prot.rtiv. tih.r syrt.rD!.

No underdtains ar€ prese or required al this site. Areas $at are to fiDal grade, are capped wirh the prescribed amounr oftopsoil,
seeded, top-dressed with straw, then held in place with a matting marcrial.

3. llltallatio! oltitrrl sorf.c. dniDag. ry!t.m3.

Exisring surface is nol al final contour. Therefore. final surface drainages have not yet been constructed. All surface runoff fiom
the refitse pile is treated by tlie sediment pond. Runofr from the main access road below the sediment pond is treared by siaw balc
dikes. The sediment pond was cleaned of sedimenl in July 2004.

il. Placarr.Dt |rd .o|npt(tio! offill natariak.

Approxirnalely 57,507 tons ofgob were hauled ro the wasre rock site in rhe 3d quaner of2006.
Cob was placed in lifts of l2-inches or less and compacted in place using a o'acked dozer and slreeps-foot roll€r. Material was
placed along the nortb face ofthe pile, including rhe rop and loe ofthe pile.

is backfilled with waste rock. The backfill slopes are
The seed mix specified in the Reclamation Plan is

5. Finrl gruding end revegetrtion of till.

Contemporaneous reclamation of the waste rock pile is taking place as the site

)built to I I l2h:lv or less and seeded as described in the final reclamation plan.
iplanted after the placement of topsoil.
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INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

6. Appearances of instabilif ' . strucluralrveakness. and other hazardous conditions.

o instability or structwal weakness was noted during the 3'd quaner 2006 inspection. The sedimentation pond contained minor
ater at the lime oflhe inspection.

No hazardous conditions were observed at the time of the inspection.

7. Olhar Comrnanl6. Dcacrib. .nr chrDg.s in lha gcor||atr-v ofrh. Er(.!a SpoivRcfos. Pile stru(tur€. irltrutncltation. av.rrg. ald rDarimuo lifts of
Drl.rir ls plrc.d in th. pil.. .|.!'atio!. ot .cliv. bcrch.r. total rnd r.mr ir irg stor.g. .a prcin of th. strlctur.. 6,idaraa of firas ir tha piL rtd
r br l.m.nl of such fir.i- voh mrs ot ntt.ri.ls plac.d in th. stroctu re du ri re lhr \'.r r. r nd r nl othrr .spaal of t[. ltru at u r. t ff.clit|g ils str bililJ
or function shich h$ ocrurr.d durirg lh. r.portiDg prriod.

Records indicate the curtenl total slorage capacit-v is approximately 334.125 lons. The Wasre Rock area was re-surveyed with a
loul shlion duling Seplember 2005. The survev estimaled the 5?.50? rons ofwasre rock placed through Seplember 2006 would
have filled the rire to capaciq'. Th€ currenl e$imate is approximarely 20.000 tons of capaciry remain at the site. Due 10 the amounl
ofwaste rock currently being generated at tbe site. malerial ma), need ro be srockpiled in the 46 quaner 2006 while waiting for
expansion approval from DOGM. Permanent placement ofthe waste rock will rake place once the permit modification is approved.

Certification Slatement I hercb-v cenif)'thar: I am exprrienced in the conslruction of tarth and rotk fi l ls; I rm quatified and authorized in lbe 
'

Stat t  of  t i rah to inspect  and cert i f l ' the condi t ion and appearance of  rar lh and rockt i l ls  in rccordance wi th the cert i f ied
8nd epproved designs for tbis structure: that rhc fi l l  slructurr hgs bern maintained in accordence with approved design
and mett  or  e lceed the minimum design requirements under e l l  appl icable federal ,sta le and local  regulat ions;  and,  tbr t
inspections and inspection rcports are made b1' myself. or undcr m1'direction and include rny appceranccs of
instabilit l ' . structurll rl 'crkness or other hrzardous conditions of the struclure rffecting strbil itv.

By: Carl W. Winters. Engineerine Manager

(Full Name and Tiile)

Signatu

(:ffiffi,,,t8i
to;

h,tfErEn6
xo 22 r6iesE-2202

ceffSarnpl'
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INSPECTION AND CERTIFIE,D REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

]mil Number c/007/005 Report Date January 8,2007
a-

Mine Name Skyline Mines

Company Name Canyon Fuel CompanY. LLC

Excess
Spoil Pile or Refuse Pile
ldentification

Pi le Name Sk-vline Waste Rock Site

Pi le Number l2 r r-uT-09-01566-01

MSHA Mine ID Number 42-01566

Inspection Date November 27 -2006

Inspected 81' Carl Winters / Gregg Galecki

Reason for lnspection
(Annual. Quarterll'or Other Periodic lnspection- Critical lnstallation- ot

Completion of Construction ;

Quarterly

Attachments to Report? I No Yes

Field Evaluation

duri the 3'o quarter 2006 tmale

t. FouodrlioD pr.pr[lior. itl(luding thc i.mor'rl ofall orEani' malt tl trd lopsoil'

Tonsoil removal and foundalion DreparatioD was conducl€d during the quaner. The nonhern face ofthe pile rhal was srripped of

i.fuf in rfr. Z"o gusner 2006. was urilized for placement ofa toral of approxirnalely ?8,369lons oflvasl€ rock irr 2006. Theloeof

le slope was advanced io the nonh for placemenl oflhe wast€ rock.

2. Plaaam.nl of || ndatdr.io! r.d protaativ. liltat ryat nra'

No underdrains are prese or required al this s e. Areas thal are 10 finol grade, are capped with the ptescrib€d amount oftopsoil,

seeded, ropdressed wilh straw, $en h€ld in place with a maning material.

3. to3lallation offrrtl alrfrc. drriDrg. lyltaml.

Existing surface is not al final contour. Therefore, final surface dtainages have not yet been constnrcted. All surface runofffiom

rhe redse pile is treated by the sediment pond. Runoff from the main access road below the sedirnent pond is reared by straw bal€

dikes. The sediment pond was cleaned ofsediment in July 2004.

a. Pl|c.|r|aDi.rd compaclioD of lill Daladrb,

Approximately 25,824lons of gob were hauled lo the waste rock site in tl|€ 4th quaner of2006.

CoL ,no. pt""iO in tifts of Z4-ii'ches or l€ss and compacted in place using a tacked dozer and sheeps'foot roller' Material was

placed along the nonh face ofthe pile, including the rop and toe ofthe Pile.

s. Fir.l gnding.rd tw.g.Ltiol ot ftll,

bo emporaneous reclamadon oflhe waste rock pile is oking place as the site is backfilled with wmle rock' The backfill sloPes are
t[rn," i l/2h:lv or less and seeded as described in the final reclamation plan. Tlre seed mix specified in the Reclamation Plan is

plarf€d affer rhe placeme oftoPsoil.



INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Appearrntts of instabilit l ' , slructurrl rrakness. and othrr hazardous ronditions.

No instability or structural weakness was noied during the 4u quaner 2006 inspection. Tbe sedirnentation pond conbined minor
water al the time ofthe inspecrion.

No hazardous conditions were observed at the time oflhe insnection.

?. Other Col||ncnls D.lctibe rDr chrDg.s i|| rh. g.om.rry irtth. Erarls SpoillR.frar Pil. strucrurr. in$trum.Dtation. av.r.gr rnd m.rirnum lift! ot
. mal.rhk pl.ccd in lb! pil...l.vrtionr otrctit'r bcn(h.s.lotrl and r.Driniog slor|gr crpacit] otlh. srru.lsr...ridatrc. of firar itr th. pil. rDd

rbrl.mrnt of such lirs. vol$|'|Gs ot mrr.rirls phc.d in lb. slru.tur. doriDg lhr y..r..nd r||y olhrr $p.ar ofth. slructur. rtTcctiog its st.bilil
or fut|.tior whirh hts occuir.d durinp ih. rcponiq p.riod.

Hisloric records indicated the lolal slorage capaciN was approximarelv 334-125 lons. The wa$e Rock area was surveved with a
lotal $ation during September 2005. determining that the nonb toe oftbe pile could be exrended under the current permi ro
accommodate.addilional storage. The pile was resurveyed in December 2007. The 2007 survey eslimares approxinarely 25,000 ro
30.000 tons ofcapacity remain al lhe sile.

Certif ication Stalement I  ht rebl ' ter t i f ! ' that :  I  rm exper ienc?d in the construct ion ofeartb and rock f i l ls :  I  om quel i f i rd and author izcd in lhr
Statt of Lltah to inspecl and certif l ' the condition and rppearancr of mrth and rock fi l ls in accordance $'ith the rertif ied
rnd spprovtd designs for this struclure: thel thr fi l l  strutturt has btrn mainlrined in accordrnce with rpproved design
and meel  or  exc€td the minimum design requiremrnts undcr e l l  rppl icable fedtrr l .  s tst r  snd local  regulat ions;  rnd.  tbr t
insptctions rnd inspection rrports rre mrdr b1' myself. or under m1'direction rnd include rn!'rppcrrances of
instabilit l ' . structurel werkness or othcr bazardous conditions of thr structure rffecting stlbil ity.

ear[ry. ]Uinlers, Ensineering Manager'

(FullName and Title)

, {
/ /

ate: Januar\t 9.2007
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IMPOLINIDMENT INSPECTION AND CERTIFIBD REPORT

)P*rmit Number ctw7 toos Report Date April 4,2OM

Mine Name Skvline Mines

Company Name Canyon Fuel Conpany

lmpoundment
Identification

Impoundment Name Mine Sire Sediment Pond

lmpoundnrent Number 001

IPDES Permit Number uT0023540

MSHA ID Number NA

IM POTINDMENT INSPECTI ON

Inspection Date March 14,2006

Inspected By Gregg Galecki

Reason lor lnspection
(Amual, Quanedy ol Otber Periodic Inspection, Critical lnsrallalion, or Completion of
Cons.ruction) ,

Quarterly

l. Oescrltr any app-arrn(t ot rDy insrrbflily, srncturrl et.|la|crs, or rny o0|.r h{rlldorE .\nrditioD

No sigs ofinslability were observed. No hazardous conditions were observed during tbe inspection ofthe pond. Tbe Eajority ofthe

\pond was cover€d with ice ond tbe banks were covered with snow.

)

Required for an imporurdrnenl
which frrnctions rc a
SEDIMENTATION POND.

I
!
I

2. Sediment storage capacit5r, including elevation of 6O9o and l00go sediment s:toragc volurncs, end, estimatcd

, flvcrage elevation of cxisting sediment

Sediment Storage Capacity: 187,427ff &ased on 2O05 survey and MRP as-built drawings)
64%oElevation: 8568.0 feet ASL (above sea level)
lW% Elevation: 8571.0 feet ASL
Tbe current elevation of the sediment within the pond at the discharge point was approximately 8569.75
ft ASL. Although the volume has not appmently changed significantly since the 2od quarlcr,
approximately 1,057 tons of sediment was removed from the pond in June 2005. Tpically, the track
hoe operator tries to stay a safe distance from tbe discbarge standpipe - where the sediment elevation is
measured quarterly. This could account for the minimal change in sediment elevation. The pond was
surveyed using a tokl station. The survey indicated the pond contains approximately 48 perce,nt of the
sediment capacity.

3. Principlc and cmeryency spillway elevatioru.



IMPOLINDMENT INSPECTION AND CERTIFMD REPORT

Principal a4d Emergency Spillway Elevations: 8579.6 feet ASL
serves as both the Principal and Ercrgency Spillways)
Total volume of pond at Spillway: 350,437 ft3
Reguired runoffstorage: 163,010 ft'
lNVo Sediment storage: 187,427 ff

607o Sediment storage: 112,456 ff

(The outlet slructure for Pond O01

4. Field lnformation. Prvid€ qrr€rn llarer elevrdor wbdler pod is discbsrging, rype ard nrrDber of sarnpl€s r{len, mirqirg^rsnD€r .tior
i'fdmtigr'irrld./d,rldco'ililion5.ofd}t'Idrledaoivitiesassociate<lwitlbepddinclDdi,ebur'dlimitedto.A1i'rP{cl€aDcal,pqld(hcantitlg'€obo't
€ro6io*€pairs, Dordtorine intdBarior. v€tctrrio| or orslopes of cDbarkEnrs, E -

Water elevation at tbe time ofinspection was 8579.65 feet ASL wilh a discharge of approximarely l50gpm occurring. Tb€ sodimenr
pond has dischaged a mqiority of the tim this quarter. ln periods of cold weather rbe pond icqs-over and no water discbaiges &om lhe
pond. A saryle oftbe mine discharge water, including this pond's discharge, has been raken on weekly basis rbroughout the quatt€r as
reguired by rhe mine's UPDES permit On a biweekly basis tbe waler saryle is anallzed for rotal iron alrd tora! dissolved solids.
WeelJy soryles include oil and grease, total suspended solids, pH od conductivity.

Surface water is collecred fiom the upper mine pad and discharged to ibe pond tbrougb a culverl located on tbe wesr ord of the pond.
Tbc culvert appeared b be nuctiouiag as designed. The ouder sbucture was working as designed ord appearcd to be in good working
condition.

A seri€s oftrrrbidity curraim are installed in ttre pond lo help reduce the suspended load wirhin lbe pond.

pond was clean€d of approximately 1, 057 tons of sediment in June 2005.

5. Field Evaluatiol. D€scribc sry c,hrrg6 ir lbe ge@ry of$eiEp@rdng smcorq ave'ageard Drximr! dcFtE and el.||'riqt6 cf iDpctrriLd w.rt ,
egimred sedimrt c slurry vdtrDe rtd r@inirg go'age cspdcity, ed;o.tcd vd[m of wslfr iry)rd€d, ard any olb€r .sp€ct cf lbe iqording gmcturE
strectirg ils $lbility or fonclion wbicb b.s acrrr€d dorins lbe rE dlirg pedo(f

Thc overall georDetDr oflbe pond does oo1 app€ar td have be€n moilified since the cleaning in June 20O5. Tbe survey indicated portions
ofthe pond are slightty deeper tban rhe as-buift construclion. Tbe pond has discharged a majority of tbe tinrc tbis quarter. The
ninimuo wat€r elevatioo bas been 8579.60 - at zero discharge. Wat€r height ov€r tie lip of tbe dischuge pipc cm vary betweeo 0.0O
and O.26 feel The survey indicared the total storage volun€ fof water aDd sedim€r combined is 4proxirnately 350,437 fl' (8.0 ac-fl).

Based on tbe estimarod volu.oe of sedimt removed in Juqe 2005, approximarely an additional 98,O59f volurc is ovailable for
sedirenl storag€ lrhile still mainlainiry tbe required volumc for wat€f, storagc.

Qualification Statement I her$y cer.t:dJ- that; I am expqienced in the conslruction of impoundments; I am gualified and autborized under the direction of a
R€st€red Professional Engineer to inspect ihe condition and appearance of impoundments in accordance with the certified and
approved designs for this structure; that ibe imporndmenl bas been maintained in accordance with approved design and meet or
€t(ceed tbe minimum d"sigt reguirements unds all applicable fede'al, slate aild local regulatims; and, that inspections and
inspection rcpotts are made by myself and include any appearances of instability, structuxal weakness or otb€f, hazarrdcrus
conditions of tlre srructure afrbc"ting sability.



IMPOLINDMENT INSPECTION AND CERTIFIED REPORT

b*rmit n*umber c/oo7/005 Report Date April 4,2006

Mine Name Skvline Mines

Company Name Canyon Fuel Corryany

lmpoundment
ldentification

Impoundment Name Rail loadout Sediment Pond

lmpoundnrent Number w2

IIPDES Permit Number uT0023540

MSHA ID Number NA

IMPOUNDMBNT INSPBCTION

lnspection Date March 14,2W

lnspected B-v , Gregg Galecki

Reason for lnspection
(Annual, Quart^erty oq Other Periodic lnspection, Crirical lnsrallation, or Compleion of
Constructim) '

Quane,rly

l. n s.ritc |||y ap{r.l|rrncc of iry inslrbiliq|, sinFhtr.l rrrkrcs!, or rn! otl|.r bu.rdouc coniUtldr.

I

.No instability oltbe emb kmet was rloted during tbe ilspection- No bazardous conditions were noted al th tiur ofrhe iaspectkm.

I
Required for an ilrip<xm'dment
which ftrnctionsls e
SEDIMENTATION POND.

2. Sedimentslorageepsdty,includingclcration of 60% and100% sedimentsloratcvolumcgend,cstimetrd
everage elevetion of existing sedimenl

Sediment Storage Capacity: 13,624 ft3

6OVaElevation: 7915.0 feet ASL (above sea level)
lNVo Elevation: 7915.6 ASL
The current elevation of the sediment within the pond at the discharge point was notrcasured during the
inspectiondue toice. Tbeelevalionoftheicewas approximatelyTglT.OO feetASL. Alrboughrhe
volume has apparently not changed significantly since the last guart€r, approximately 308 tons of
sediment was rernoved from the pond in June 2005. Typically, the track hoe tries to stay a safe distancc
from discharge standpipe, whicb could account for tbe same elevation being measured.

3. Principle and emeryency spillwey elevadons.

Principle Spillway Elevation: 7919.7 feet ASL
Emergency SpillwayElevation: 7922 feet ASL
Total volume of pond at Spillway 59,362 ft3
Required runoffstorage: 45,738 ff
IOOVo Sediment Storage: 13,624 ff
607o Sediment Storage: 8,174 ff



4, Field lnformation. Provide cutr€rn \r,at€r elev.tiq\ wbdh€r pond is disdrtcirg, llF and rruob€r of sa4ples r!t€o, trDrdtori'|trnlrme|tatisl

irlsDatiol iri./ordet coditions, or olber rdslcd sctiviries as$ciat€d !,iO Oe pord ircJudirg brl lli.Dir€d b s€die clc.tot, pqd dcc" iat, ed.rteel

erosisr,/rwatt noitoiirg inlormalion, vegoation o olslot€s oI €dlatrk@rs, dc

Currenl watef, (ice) surface elevalion was 7,917.0O feol ASI. 2.70 feet below ihe spill point ofthe principal spillway.

The pond was not discha'ging al the dr* of rhe inspecrion. The pond did not discbarge dudng the lst quarter 2006. Th€ pond
embankm€|lt appoa's stable and witbout noticeable erosior. Tlre pond surface was ice covered and the botks were covered in
approximately | -3 feet of snow.

5. Ficld EValuation. D€scnib€ ary cbargesi, rle t€@€rry of lb€ irydlrdirg Erucbrc, rvsage and maxilmn d€Fhs ud clcvltiqts of iqdflLd rar.r,
esimated sedimeor c slurry volurE ard rEEainirg sltrage capociry, €dimsted vollDe of r'r1€r iryrDd€d, .rd any db.r rryocl .t th. imFDding gmcrore
atrectirg its erlility crfirrc-iior whjd bas ocotrod doria lhe '€pord4 period.

The geometry oi tbe pord doos nor appear to have changed witb rhe removing of sedirnenr in Junc 20O5. Tbe sedirvrl volurc in tbe
pond alier sodi4cnt rcmovd was estfuDated to be 1q52? ft3 with a rernaining sediment slorag€ capacity of3,09? ft3. Tbe volum

calcularions are based on a survey conductod in the Fall 20O5.

t -
Tobl slorag€ cqacity of water and sediff combined is 59,362 ff (2.2 ac-ft) - coryaxing the as-buih drawings with the Fall 20O5
survey. Assuming the sedirent volume is approxinakly I O,52? ft3, the estimated roal warer capacity remaining in tbe pond is
approximately 4E,835 ff (1.12 a:-ft).

Qualification Statemcnt I hereby certify that; I am experienced in tre cons.ruction of irnpoundmerts; I am qualified and authorized underthe direction of a
Registered Professional Engineerro inspect the condition and appearance of iryoundmgrts in accordance witb tbe cstified and
approved designs forthis structurc; tbat lbe impoundment basbeen mainlained in accordance wiib approved design and meet or
exceed tbe minimum desigr requir€ments under all applicable federal, sate and local regulations; and, ihat inspections and
inspection rcports are made by myself and include any appeamnce-s of insrability, sructural weakness or o[berhazardos
conditions of the srructure affecting sability.



IMPOI-INDMENT INSPECTION A ND CERTIFIED REPORT

b*rmit Number c/o07/oo5 Report Date April 4,2A06

Mine Name Skyline Mines

Company Narne Canyon Fuel Cornpany

Impoundment
Identification

Impoundment Name Waste Rock Site Sediment Pond

lmpoundment Number o03

IPDES Permit Nurnber uT0023540

MSHA ID Number NA

IMPOUNDMENT INSPBCTI ON

lnspection Date March 14,2006

lnspected By Gregg Galecki

Reason for lnspection
(Annual, Quartedy or Odrer Pe.riodic lnspection, Critical lnsallation, or Complaion of
Consruaion)

Quarterly

1. Describe an;r appcarancc ol'any insht ility, stnrctural wenkness, or rny othcr haznrdous condition

No instability was noted at the site during the quarterly pond site inspection.

\
t

Required for an impoundment
which functions as a
SEDIMEhITATION POND.

2. Sediment storage capaciQr, inclurling elevation of 6OVo and1OOTo scdiment storate vohunes, and estimated
rv€ragc elevation of existing sedimenl

Sediment Storage Capacity 6906 ft3
6OVoElevation: 7860.8 feet ASL (above sea level)
lOOTo Elevation: 7861.3 ASL
Current Sediment lrvel Elevation: The pond was cleaned of sediment in July of 2004, including the
stnall delta that had developed at the east end of the pond. At the time of the lst quarter gob pile
inspection, the area was coryletely snow covered.

3. Principle and emeraenty spillway elevations.

Principal and Emergency Spillways Elevation: 7865.5 feet ASL (Tbe outlet of Pond 003 serves as both
the principal and eilrergency spillway).



Y- Ficld lnformation. PDv;de canE r war€r devarion, whalrer pood is dis.barBir8, tyF rnd flumb€r cf srmd€s lltta, mcdlodtlt/rtrtmDsrtlti@

I i"t**rl*, irUar-rld conditiols, 6 db€r rPtor€d &liviti€6 associatcd wilb the pord including btl nd lidl€d 1o s€di.@|l cl€anet, pod dlcadirg, €do,ll@|r
- 

erGi(ntftpoir+ Donhcring irdcrmrtio, vqaariol oo (Dtslop6 d Gobot*E|l6, dc-

This pond itid not discharge in tbe firsr quar-rer of 20O6 therefore no waLr saryles were obtained. Tbe pond was snow covct€d ard had

no ice during the tiDe oftbe inspection. The out slopes oflbo pond embatrkJD€tll do r|ol app€ar to prcsenl atry lyPe ofhazardo$

conditiors. No instability was noted in the pond embmklgtL

5. Field Evdluation. D€scnibe 5ry clrng€s ir tlreeeo@ry of lhe iryndiDS rm.l!re, tv€rate and 4tr-rimn dedls irJ dev.ridE of iqdrdcd ud.t,

€diE|tEd i€di.@€or 6 slurry vohrE and rEeirdnt $tra€e c{pocily, €sidrcd vo}urle cd $are' irnp{rrnd, ard ary db€r $pcci ot OE impoEdiDt sroctr€
sflectirt iq $ability 6 for.lioD uiich bts accut€d tbring thc ftpoadng Fiod.

No cbanges hale been not€d in tbe geomeay ofrhe pond since tbe last inspection. Tbe pond appers ro bsve ar le5s190% ofits

lsedirent srorage cryacity remaining. The esrioated volume of warer in rbe pond al the tim€ of rhe inspection was lcss trsr 0-@ acre-

l""r-

Qualilication Slatement

r , f l '

I hereby certify that; I am expeianced in tbe con$ruction of impoundrnsuts' I am gualified ald autborized under the direction of a
Regisered Professional Engineer to inspect tbe condition and appearance of impoundments in accordance witb the certified and
approved desigtts for this structure; tbal tbe impoundment bas been maintained in accordance witb approved desigl and meet or
exceed the rninirrrum d"sign requiremenls under all applicable federd, stale and local rqgulalions; and, tbat inspections and
inspection reports are made by myself and include any app€ararces of insability, sl.ructural weakness s oberhazardms
conditions of tbe sncmrcaffxting sability.

Signature: Dare: 'r /r /oc



IMPOUNDMENT INSPECTION AND CERTTFIED REPORT

i t  Number c/007/005 Reporl Date July 9, 2006

Mine Name Skyline Mrnes

Company Name Canyon Fuel Company

Impoundment
ldentif ication

Impoundment Name Mine Site Sediment Pond

lmpoundment Number o0r

UPDES Permit Number uT0023540

MSHA ID Number NA

IMPOUNDMENT INSPECTION

Inspection Date June 12.2006

Inspected 81, Gregg Galecki

Reason for Inspection
(Annual, Quarterly or Other Periodic lnspection, Critical lnstallation, or Cornpletion of
Consfuction)

Quarterly

l .  Descr ibe  any  appearance o f  any  ins tab i l ig ' .  s l ruc tu ra l  weakness ,  o r  any  o lher  hazardous  cond i t ion .

No signs of rnstabiliry were observed. No hazardous conditions were observed during the inspection of the pond.

,

Required for an impoundment
which funclions as a
SEDIMENTATION POND.

2. Sediment storage capacity, inctuding elevation oI 6loh and 1007u sediment storage volumes, and, estimated
average elevation of existing sediment.

Sediment Storage Capacity: 187,427ft3 (based on 2005 survey and MRP as-built drawings)
64o/oElevation: 8568.0 feet ASL (above sea level)
100% Elevation: 8571.0 feet ASL

,The current elevation of the sediment within the pond at the discharge point was approximately
8569.83 ft ASL. Although the volume has not apparently chan-eed significantly since the 2od quarter
2005, approximately 1,057 tons of sediment was removed from the pond in June 2005. Tlpically, the
track hoe operator tries to stay a safe distance from the discharge standpipe - where the sediment
elevation is measured quarterly. This could account for the minimal change in sediment elevation.
The pond was suryeyed using a total station. The survey indicated the pond contains approximately
50 percent of the sediment capacity.

3. Principle and emergency spil lway elevations.



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

Principal and Emergency Spillway Elevations: 8519.6 feet ASL (The outlet strucrure for Pond 001
serves as both the Principal and Ernergency Spillways)
Total volume of pond at Spillway: 3-50,437 ft''
Required runoff storage: 163,010 ft'
100% Sediment storage: 787,427 ft3

60% Sediment slorase: 112.456 ft3

4. Field lnf(ifmation. Provjde curenl waler elevation. whether pqrd is discharging, qDe and number of santpl€s taken. monironng/insrumentatiorj
informalion..ini€Vouller condjlions. or other r€laled activities associated wilh th€ pond includin8 but not limiled lo sedirnent cleanout, pond deaantin&
embankmenl eros,on/repairs. monil(mng inl-ornEljon. vepetadon on outslopes of €mbanlanen6, elc.

I
Water elevation al tle time of inspection was 8579.67 feet ASL with a discharge of approximately 170 gpm occurring. The
sedimenr pond has discharged a rnajority ofthe time lhis quarter. A sample ofrhe mine discharge water, including this pond's
discbarge, has been taken on weekly basis throughout the quarler as rcquired by the mine's UPDES permit. On a biweekly basis ihe
waler sanple is analyzed for total iron and total dissolved solids, with rotal phosphorus being analyzed once a montb. Weekly
samples includi oil and grease, lotal suspended solids, pH and conductivity.

Surface waier is collecled from the upper mine pad and discharged lo the pond $rough a culven located on the west end ofthe
pond. Tbe culveri appears ro be functioning as designed. The outlel structure was working as designed and appears to be in good
working condifion.

A series of turbldity curtains are installed in the pond to help reduce the suspended load within the pond.

pond was cleaned of approximately I ,057 tons of sediment in June 2005.

5. Field Evaluation. Descn_b€ any charSes in the geometDr of rhe impounding structur€, average and maximum dcpths and elevatidr ofifipound€d uatcr,
estimaled scdirnenl o slurry volur||e and rcrnaininS sltrage capacity, estirnatld volume ofwater inrpoundcd, and sly olhei aErcct of thc inpormding sbucturt
affeding ia srsbility or fundion wbich has occuE€d during lhe rEpdling pcriod.

Tlre overall geomitry oftbe pond does not appear to have been modfied since the cleaning in June 2005. The survey indicated
portions ofthe pond are sligblly deeper than &e as-built construction. The pond has discharged a majority ofthe tirne this quarter.
The minimum water elevation bas been 8579.60 - at zero discharge. Warer height over the lip oftbe discharge pipe has varied
between 0.00 and 0.09 feet. The suwey indicaled the total storage volurne for water and sediment combined is approximately
350,432 d (8.0 ac-fl).

Based on 1bc estimaled volume ofsediment removed in June 2005, ap,proximately an additional 97,059t' vobme is available for
sediment storilge $r'hile still maintaining ihe required volurr for water storage.

I

Qualifi cation Statemenl I hereby certiry that; I am experienced in the consfuction of impoundments; I am qualified and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved desigrrs for this structure; that the irnpoundment has been maintained in accordance with approved desigrr and
meet or exceed the minimum design requirements und€r all applicable federal, state and local regulations; and, that inspections
and inspection reports are made by myself and include any appearances of instability, stnrcrural wealoress or other hazardous
conditions of the structure affecting stability.



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

)rmir Number ct007t005 Reporl  Date I  July 10,2006

Mine Name Skvline Mines

Company Name Canyon Fuel Company

Impoundmenl
ldent i f icat ion

Impoundment Name Rail Loadout Sediment Pond

Impoundment Number 002

UPDES Permit Number u10023540

MSHA ID Number NA

IMPOTINDMENT INSPECTI ON

Inspection Date June 12,2006

Inspected Bv Gregg Galeckj

Reason for Inspection
(Annual, Quanerly or Other Periodic Inspection. Critical lnstallanon, or Cornpletion of
Construction)

Quarterly

l. Describ€ eny epp{:arince of any inslrbilit}, structurrl weekness, or any orher hrz. rdous .ondit ion.

No inslability ofthe €mbanlsnent was noted during the inspectjon. No hazardous conditions were noted at tbe time ofrhe

lnspection.

I
Required for an impoundment
which functions as a
SEDIMf,NTATION POND.

2. Sediment storage capacity, including elevation oI 600/o and | 0001, sediment storage volumes, and, estimaled
average elevation of existing sediment.

Sediment Storage Capacity: 13,624 ft3
60% Elevation: 7915.0 feet ASL (above sea level)
100% Elevation: 7915.6 ASL
The current elevation of the sediment within the pond at the discharge poixt was 7915.0 during the
inspection. Although the volume has apparently not changed significantly since the 46 Quarter 2005,

,approximately 308 tons of sediment was removed from the pond in June 2005. Tl.pically, the track
hoe tries to stay a safe distance from discharge standpipe, which could account for the same elevation
being measwed.

3. Principle and emergency spil lway etevations.

Principle Spillway Elevation:7919.7 feet ASL
Emergency Spillway Elevation:7922 feet ASL
Total volume of pond at Spillway: 59,362 ft3
Required runoffstorage: 45,738 ft3
tO}% Sediment Storage: 13,624 ft3
60% Sediment Storage: 8,174 ft3



Field Information. Provide current water elevation. u,hether pond is discharging. rype and numbe'o1'samples taken, monitorinp/instrumentation

inlbrmation. inlevoutlet condrtrons, or olher related activrties assmiated \\,lth the pond rncluding bLrt nol ltmtled 1o sedtmenl cleanoul, pond decanting.

embankment erosion/repairs. monitoring informption, vegelalion on outslopes of embankments. etc.

Current warer surface elevation was 7,917.37 feet ASL, 2.33 feet below the spill point ofthe principal spillway.

The pond was not discharging al th€ time ofthe inspection. The pond discharged on April 25 and May 4, 2006. The pond

embanlqnent appears stable and without noticeable erosion.

5. Field Evaluation. Descrjbe any chang€s in the Beometry ofthe irnpounding structure, average and mo{tmum depths and elevations ofinpounded water,
esirnared s€dim€nl or slulry volume and remaining slorage capacity, estimaled rr'olurne of wrEr irnpounded. and dty olber asp€cl of lhe irnpoundinS structure
affecdng ils stability or funcljon which has occured durttS lh€ repfiting period.

The geometry ofthe pond does not ap,pear to have changed with the removing ofsedimen in June 2005. The sediment volurr in

the pond afler sedimenl removal was estirnated robe 10,527 ft3 wift a remaining sedirnent storage capacity of5350 ft3. The
volume calculations are based on a survey conducted in the Fall2005.

Total storage capaciry ofwater and sediment combined is 59,362-ft3 (2.2 ac-fr) - comparing the as-built &audngs wiib the Fall 2005
suwey. Asiuming the sedirnent volume is approximately 8174 #, ihe estimated rotal water capacily remaining in the pond is

re ly 51,188 R3 1t . t7 ac-fr) .

I hereby certify thag I am experienced in the construction of impoundm€nts; I am qualified and authorized und€r the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this structure; that the irnpoundment has been maintained in accordance with approved desigr and
meet or exceed the minimum design requiremenls under all applicable federal, state and local regulations; and, that inspections
and inspection reports are made by mlself and include any appearances of instability, stnrctural weakness or other hazardous
conditions of the structure affecting stability.

Signature:

Qualif ication Statement



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

rmit Number c/007/005 Report Date Ju lv  10 .2006

Mine Name Skyline Mines

Company Name Canyon Fuel Company

Impoundmenl
Identif ication

Impoundmenl Name Waste Rock Site Sediment Pond

Impoundment Number 003

UPDES Permit Number uT0023540

MSHA ID Number NA

IMPOUNDMENT IN SPECTI ON

Inspection Date
June 9, 2006

Inspected By Gregg Galecki

Reason for Inspection
(Annual, Quarterly or Other Periodic lnspection, Crincal lnsullatron, or Completion of
Consfuction)

Quarterly

l . Describc an)' a'ppearance of anv instabili$'. structural u'eakness, or anv other hazardous condilion.

No instabiliry was noted at the site during the quarterly pond site inspection.

,

Required for an impoundment
which funcl ions as a
SEDIMENTATION POND.

2. Sedimenl slorage capacity, including elevation oI 60"/o and l00o/o sediment slorage votumes, and. estimaled
average elevation of existing sediment.

Sediment Storage Capacity: 6906 ft3
60% Elevation: 7860.8 feet ASL (above sea level)
100o/o Elevation: 7861.3 ASL
Current Sediment Level Elevation: The pond was cleaned of sediment in July of 2004, including the
small delta that had developed at the east end of the pond. At the time of the 2nd quarter inspection,
the pond had a small puddle of water.

3. Principle and emergency spil lway elevations.

Principal and Emergency Spillways Elevation: 7865.5 feet ASL (The outlet of Pond 003 serves as
both the principal and emergency spillway).



14. Field Information. Prcvide currml water elevalion. whelher pond is discharging. D,?e andnumbs ofsamples taken, rnonitoringinsturnentatron

I inf\rrmatton. mlevoullel condrlions. or olher rclated acxvilres associated with rhe pmd includmg but not hmlted 10 sedirneDr cieanoul pond decsnting.
, embankn€nl erosion/repairs, rnonitoring infornralion, vegs6don on ou6lopes of embanknenB, etc.

This pond did not discharge in lhe second quaner of 2006 therefore no rir'ater sarnples were obtained. Tbe pond had a small puddle
rn the bonom at tle time ofthe hspection, The out slopes ofrhe pond embankmenl do not appear to present any t)?e ofhazardous
conditions. No inslability was noted in the pond embankment.

5. Fi€ld Evaluation. Describe any ch&ges in thE Beornetry ofrhe irnporndbg structure, average and maximum deplhs and elevations ofirnpounded water,
estitnaled sediment or slurry volume and ternaining sldage capacily, estirnaled volume of water irnpounded, and any other agect of $e impounding suucture
affecting its sllbility or function which has occured during the reporting period.

No changes have been noted in tbe geometry ofthe pond since the last inspection. The pond appears to have at least 9O7o ofits

lediment storage capaciry remainbg. Tbe estlnated volume ofwater in the pond at &e tine oftbe inspection was less than 0.02
tre-feet-
7

Qualif i cation Statement I hereby certif, that; I am experienced in the construction of impoundments; I am qualified and authorized under the direction of
a Registered hofessional Engineer to inspect the condition and appearance of irnpoundments in accordance with tlie certified
and approved designs for this structure; that the impoundment has been maintained in accordance with apprwed design and
meel or exceed the minimum desigr requirements under all applicable federal, state and local regulations; and, that inspections
and inspection rsports are made by mlself and include any appearances of instability, structural wealoess or other hazardous
conditions of the sructure affecting srability.

Signature: 'Date: + f ,"/o6



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

)ermi t  Number c/007/00s Report Date October 12.2006

Mine Name Skvl ine Mines

Company,Name Canyon Fuel Company

l m p o u n d m e n t
ldent i f icat ion

lmpoundment  Name Mine Si te Sedimenl Pond

l m p o u n d m e n l  N u m b e r 00 r

UPDES Permi l  Number uT0023540

M S H A  l D  N u m b e r N A

IMPOUNDMENT INSPECTI ON

Inspect ion Date September 13. 2006

Inspected 81' Gregg Galecki

Reason for Inspect ion
(Annual. Quarterlv or Other Periodic Inspection. Critrcal lnstallatlon. or Completion of
Construclion)

Quarterll,

l .  D tsc r ib r  an ] ,appra rancc  o l ' an f  i ns tab i l i t l  .  s l ruc tu ra l  u ' rakness .  o r  an ] ' o lh r r  hazardous  cond i t i on .

No signs of inslabil itv were observed. No hazardous conditions u,ere observed during the inspection of the pond.

Requ i rcd  fo r  an  impoundment
n'h ich funct ions as a
SEDI I \ IENTATION,POND.

l
I
I

2. Sediment storage capaci t l ' ,  inc luding elevat ion oI  600/o and 1007o sediment storage volumes, and,  est imated
average eler ,at ion of  exist ing sediment.

Sediment Storage Capacity: 187.427ft3 (based on 2005 survey and MRP as-built drawings)
640/oElevation: 8568.0 feet ASL (above sea level)
l00oh Elevation: 8571 .0 feet ASL
The current elevation of the sediment within the pond at the discharge point was approximately
8569.55 ft ASL. Although the volume has not apparently changed significantly since the 2"o quarter
2005, approximately 1,057 tons of sediment was removed from the pond in June 2005. Typically, the
track hoe operator tries to stay a safe distance from the discharge standpipe - where the sediment
elevation is measured quanerly. This could account for the minimal change in sediment elevation.
Turbidity cunains installed in the pond capture a majority of the material in the upper l/3 of the
pond. A small to moderately sized delta is beginning to form at the inlet of the pond.

3. Pr incip le and emergency spi l tn,ay elevat ions.



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

Principal and Emergencl'Sprllway Elevations: 8579.6 feet ASL (The outlet structureforPond 001
serves as both the Principal and Emergencl,Spil lways)
Total volume of pond at Spil lway: 350,437 ft3
Required runoff  storage: 163.01 0 f i :
100oh Sediment storage: 187 ,427 ft-'

60% Sediment storase: I  I  2.456 f i ,3

4' Field Informalion. Provide currenl \,r'aler eleyalion. \\'helher pond is discharging. t-vpe and number ofsamples raken. moniloring/instrunenlalion
intbmalion. inlelloullel conditions. or other r€laled ac!ivil'es assocraled u'ith lhe pond including bul not ljmiled lo sedimenl cleanour, pond decanring.
embankmenl erosion/repairs. moniloring inlormalion. vegetation on oulslopes ofembankments. elc.

Waler elevation atthe rime ofinspection was 85?9.65 feet ASL with qdischarge ofapproximately 100 gpm occurring. The
sediment pond has discharged a majority oflhe time this quarter. A sample ofthe mine discharge water. including this pond's
discharge, has been taken on w€ekly basis throughout the quaner as required by the mine's UPDES permit. On a biweekly basis the
waler sample is analyzed for roal iron: total phosphorus is analyzed once a month. Weekly samples include oil and grease, total
dissolved solids, total suspended solids, pH and conductivitv.

Surface water is collected from the upper mine pad and discharged to the pond through a culven locat€d on the west end ofthe
pond. The culven appears to be functioning as designed. A small to moderately sized della is beginning to form below the culven.
The outlel struclure was working as designed and appears to be in good working condirion.

A series ofturbiditv cunains are installed in the pond to help reduce the suspended load within the pond.

e pond is scheduled for clean out in Spring 2007.

5. Field Evaluation. Desc be any chang€s in the g€ornetr] oflhe impounding structur€, average and maximum depths and alevrlions ofimpounded water,
eslim.ted sedimcnt or slurry volume aDd remaining slora8e capscity, esrimated volume of vvrter impounded. and 8Dy oth.r aspecr ofthe impoundifig structure
aff€cdng irs srabiliry or funclion which has occured during lh€ reponing pertod.

The overall geometry ofrhe pond does not appear to have been modified since the cleaning in June 2005. The survey indicated
portions ofth€ pond are slightly deeper than the as-built construction. The pond has discharged a majority ofthe tim€ tbis quaner.
The minimum water elevation has been 8579.60 - at zero discharge. Warer height over the lip ofthe discharge pipe has varied
between 0.00 and 0.09 feet. The survey indicated the rotal storage volume for water and sedimenr combined is approxirnately
350,437 ft3 (8.0 ac-ft).

Based on the estimated volume ofsediment removed in June 2005, approximately an additional 80,000ff volume is available for
sediment storage while still maintaining the required volume for water storage.

Qualif i cation Statement I hereby certit,that: Iam experienced in the construclion of impoundments: I am qualif ied and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this structure: that the impoundment has been maintained in accordance with approved design and
meel or exce€d the minimum design requirements under all applicable federal, state and local regulations: and. that inspections
and inspeclion reports are made by myself and include any appearances of instability. structural!\'eakness orother hazardous
conditions of the structure affbdins stabilitv.

Signature:



IN,IPOUNDMENT INSPECTION AND CERTIFIED REPORT

)ermi r  Number c/007/005 Report Date October 12.2006

Mine Name, Skvl ine Mines

Compan l 'Narne Canyon Fuel Company

l m p o u n d m e n t
ldent i f ical ion

lmpoundment  Name Rail Loadout Sediment Pond

lmpoundmenl  Number 002

UPDES Permi t  Number uT0023540

M S H A  l D  N u m b e r N A

IMPOUNDMENT IN SPECTI ON

Inspecl ion Date September 13. 2006

Inspected Bv Gregg Galecki

Reason for Inspect ion
(Annual- Quarterlv or Other Periodic lnspection. Critical Installation. or Completion of
Construclion)

Quarterly

1. D.scr ib€anlappe.renc?ofrnl ins l tb i l i t r .s l ruclur . l r i reekncss.oranyorhrrhrzrrdouscondi l ion.

No instabilil-v dfthe embankment was noted during the inspection. No hazardous conditions were noted at lhe time ofthe
\insDection.
I
J

Required for  an impoundment
u'h ich funct ions as a
SEDIMENTATION POND.

2.  Sediment storage capaciq ' ,  inc luding elevat ion of  600/o and 1007o sediment storagr volumes, and,  est imated
average elevat ion of  exist ing sediment.

Sediment Storage Capacity: 13,624 ft1
60YoElevation: 7915.0 feet ASL (above sea level)
100% Elevat ion:  7915.6 ASL
The current elevation of the sediment within the pond at the discharge point was 7915.44 duringthe
inspection.

Princip le and emergency spi l ln 'ay e levat ions.

Principle Spil lway Elevation:- 7919.7 feet ASL
Emergency Spillway Elevation: 7922 feet ASL
Total volume of pond at Spil lway: 59.362 ft3
Required runoffstorage: 45,738 ft3
100% Sediment Storage: 13,624 ft3
60% Sediment Storase: 8.174 f t3



. Field Informaiion. Proyide currenr \,rarer elevalion. $helher pond is dischargrng. rype and number ol samples taken. moniloring/iDslrumenlalion
informarion. inlet/oullet condilions- or other relaled sctivilies associaled \i,ilh $e pond including bur nor lim'led lo sediment cleanoul pond decanling.
embankment eiosionrepairs. monilorine informalion. v€petalion on outslopes ofembankm€nts- etc.

Current water surface elevation was 7,9l9.54feet ASL. 0.16 fe€t belo\r' the spill point ofthe principal spillwal,.

The pond was not discharging at the time ofthe inspection. The pond discharged on Apri) 25 and May 4,2006. The pond did not
discharge during the 3'd quaner 2006. The pond embankment appears stabl€ and without noticeable erosion.

5. Field Evaluation. Describ€ anv changes in the geometn, oflhe impounding slructure. average and maximumdepths and el€vations ofimpounded water-
eslrmaled s€dimenl or slum,volume and remaining slorape cspacit\. eslimaled volume of \l?ler impounded. and ary other asp€cl oflhe impounding slruclure
affechng ils slabili(v or funclion which has occured during lhe reponing period

The geometry ofthe pond does not appear to have changed with the removing of sediment in June 2005. The sediment volume in
rhe pond afler sedimsnl vsrnqval was eslimaled lo be 10.52? fiiwirh a remaining sediment srorage capacitv of5.450 fli. The
volume calculatjons are based on a survey conducted in the Fall 2005.

Total storage capacity ofwater and sediment combined is 59,362 fi3 12.2 ac-fi) - comparing the as-built drawings with rbe Fall 2005
survey. Assunling the sediment volume is approximately 81 ?4 fi3. the estimated total waler capacity remaining in the pond is
approximately 5 1.1 88 f t '  (1.1 7 ac-f t ) .

A minor delta has,formed at the inlet of the pond. The pond is scheduled for cleaning in Spring 2007.

Qual i f icat ion Statement I hereby certi! that: I am experienced in the construction of impoundments: I am qualif ied and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this structure: that the impoundmenl has been maintained in accordance with approved design and
meel or exceed the minimum design requirements under all applicable federal. state and local regulations; and. that inspections
and inspeclion reports are made by myself and include any appearances of instabiliq'. structural weakness or other hazardous
conditions of the structure affecting srabilin,.

Signature:



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT IL
)Permit  Number c1007 /00s Report Date I October 12,2006

M i n e  N a m e Skvl ine Mines

Company Name Canyon Fuel Compan-y

l m p o u n d m e n l
ldent i f icat ion

lmpoundmenl  Name Waste Rock Site Sediment Pond

lmpoundmenl  Number 003

UPDES Permi t  Number u10023540

M S H A  l D  N u m b e r NA

IMPOUNDMENT INSPECTION

Inspect ion Date
September 26.2006

Inspected Br Grese Galecki

Reason for Inspect ion
(Annual. Quarterly or Other Periodic lnspection" Critical Installation- or Completion of
Construclion)

Quarterl,v

l .  Desc r ibe  an ]  appra rance  o l ' any ' i ns tab i l i t r ' .  s t ruc tu ra l  u 'eakness .  o r  an ] ' o lhe r  hazardous  cond i t i on .

No instabiliqv u'as noted at the site during the quarterlv pond site inspection.

Required for  an impoundment
u'h ich funct ions as a
SEDINIENTATION POND.

2.  Sedimrnt  storage capaci t r ' ,  inc luding elevat ion of  60'h and 1007o sedimrnl  s lorag€ r 'o lumes, and,  est imaled
averagr e levat ion of  exist ing sedimenl .

Sediment Storage Capacity: 6906 ft3
60% Elevation: 7860.8 feet ASL (above sea level)
100% Elevat ion:  7861 .3 ASL
Current Sediment Level Elevation: The pond was last cleaned of sediment in July of 2004.
Moderate sediment has been deposited during the quarter due to recent activity. At the time of the
2nd quarter inspection. the pond had a small puddle of water.

3. Pr incip le and emergency spi l twey elevat ions.

Principal and Emergency Spil lways Elevation: 7865.5 feet ASL (The outlet of Pond 003 serves as
both the principal and emergency spillway).



4, Field Information. Pro\ide currenr $ar€r eleyairon. \,helh€r pond is dischargrn!.lp€ andnunrber ofsamples Ek€n. mon orin!/inslrumenlalion
inlbrmation. inle/oullel condilions- or orher relared aclNilies associared B,ith rhe pond includin€ bd nol limiled ro sedim€nl cleanout. pond decanlin8,
embankment erosion/repairs- monitoring infoimalion, vegeulion on outslopes ofembankments- elc.

-  - .  l
This pond did not discharge in the third quaner of 2006 therefore no water samples were obtained. The pond had a small puddle in
the bonom at the time ofthe inspection. The out slopes ofthe pond embankmenl do nor appear to present anv type ofhazardous
conditions. No instability was noted in the pond embankme .

5. Field Evalualion. Describe an\, chang€s in lhe geomeh ofthe impounding slruclure. av€rage and maximum depths and eleyations ofimpounded *?ler.
esrimared sbdimenl or slurrl,volume and remainrng slomge capacit\. estimaled volume ofuarer rmpounded- and any olher asp€cl oflh€ impoundinC structure
affecling it,stabilj! or funclion whrch has occured duing lhe repoaing period.

No changes have been noted in the geometry ofthe pond since the last inspection. The pond appears to have at least 90olo ofits

iment slorage capacitv remaining. The estimated volume ofwater in the pond at the time ofthe inspection was less than 0.1
acre-feer. A small delta of sediment has formed at the inlet ofthe pond. More sediment than normal has reponed to the pond
during the qualtbr due to fi€quent rains and increased deposition ofrock at $e sit€.

Qua l i f i  cat ion, Statement
,
I "
I

I
I

r r  i "

I hereby certifl/ thal: I am experienced in the construction of impoundments. I am qualified and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this structure. that fie impoundment has been maintained in accordance with approved design and
meel or exceed the minimum design requirements under all applicable federal. stale and local regulations; and, that inspections
and inspection reports are made by myself and include an)/ app€arances of instability. structural weakness or other hazardous
conditions of the structure affectine stabiliw.

Signature:



IMPOUNDMENT TNSPECTION AND CERTIFIED REPORT

)Permit  Number c/007/005 Report Date Januarv 8. 2007

Mine Name Skvline Mines

Company Name Canyon Fuel Company

Impoundmenl
ldentif ication

lmpoundment  Name Mine Site Sediment Pond

lmpoundment  Number 001

UPDES Permit  r . 'umber uT0023540

MSHA lD Number N A

IMPOUNDMENT INSPECTI ON

Inspection Date November 2-/.2006

Inspected B1' Gregg Galecki I Carl Winters

Reason for Inspection
(Annual, Quarterly or Other Periodic lnspection- Critical lnstallation, or Completion of
Construction)

Quarterly

l .  Descr ibe anl '  appearance of  anv instabi l ig ' .  s l ruclurat  weaknesst  or  anv other hazardous condi t ion.

No signs of instability were observed. No hazardous conditions were observed during the inspection of the pond.

))

Required for  an impoundment
which functions as a
SEDIMENTATION POND.

2.  Sedimrnt  storage capaci ty,  inctuding elevat ion oJ 600/o and 1007o sedimrnt  storage volumes, and,  est imated
averag€ elevation of existing sediment.

Sediment Storage Capaciry: 187,427ft3 (based on 2005 survey and MRP as-built drawings)
64%oElevation: 8568.0 feet ASL (above sea level)
100% Elevation: 8571.0 feet ASL
The current elevation of the sediment within the pond at the discharge point was approximately
8569.60 ft ASL. Although the volume has not apparently changed significantly since the 2nd quarter
2005, approximately 1,057 tons of sediment was removed from the pond in June 2005. Typically, the
track hoe operator ffies to stay a safe distance from the discharge standpipe - where the sediment
elevation is measured quarterly. This could account for the minimal change in sediment elevation.
Turbidiry cunains installed in the pond capture a majority of the material in the upper l/3 of the
pond. A moderately sized delta is beginning to form at the inlet of the pond.

3. Principle and emergency spil lway elevations.



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

Principal and Emergency Spillu,ay Elevations: 8579.6 feet ASL (The outlet structure for Pond 001
serves as both the Principal and Emergency Spillways)
Total volume of pond at Spillway:350.437 ft'
Required runoff storage: 163,010 ft3
100% Sediment storage: 187,427 fr'

60% Sediment storase: 112.456 fr3

4. Field fnlbrmation. Provide cunert uater elevalion. wherher pond is discharging- tvp€ and number of samples Eken. monitoringy'insirumentation
in{ormationi inlevoudel condilions. or other related ncriviries associal€d with the pond including bur nol limiled 10 s€dimenl cleanoul pond decanling.
embankmell €rosjon/repairs- monrtoring information. v€gelalion on ouulopes ofembankments. elc.

Waler elevation al rhe tirn€ of inspectior was 8579.68 feet ASL with a discbarge of approximately 400 gpm occuning. The
sediment pond has discharged a majority oftbe time lbis quarter. A Eample ofthe mine discharge water, including this pond's
discharge, has been taken on weekly basis throughout the quarter as requled by the mine's UPDES permit. On a biweekly basis the
water sample is analyzed for total iron;total phosphorus is analyzed once a month. Weekly samples include oil and grease, total
dissolved solids. total suspended solids, pH and conductivity.

Surface water is eollected fiom the upper mine pad and discharg€d to the pond through a culvert located on the west end ofthe
pond- Tlre culvert appears to be functioning as designed. A moderately sized delta is beginning to form below the culvert. The
oudel structuri was working as designed and appears to be in good working condition.

A series of.turbidity cunains are in$alled in the pond 10 belp reduce the suspended load within the pond.

e pond is scheduled for clean out in 2007.

5. Field Evaluation. Describc any changes in the gcometry of lhe impounding structure, average and maximum dcplhs snd elavltions ofimpounded wltar,
estimsled sedimenl or slurry volurne and ternsinint stonge capacily, €stimded volum€ ofwaler impourd€d, snd srry olhct lspact oftb€ impounding structurt
aff€cting its sllbility or irnclion which has occun€d durihg th€ reporting p€riod.

The overall geomecy ofthe pond does not appear to have been modified since the cleaning in June 2005. The survey indicated
ponions ofthe pond are slightly deepo than the as-built conslruction. The pond has discharged a majority of the time this quarter.
The minimum waler elevation has been 8579.60 - at zero discharge. Water height over tbe lip ofthe discharge pipe has varied
between 0.00 and 0.10 feel. The survey indicated the total storage volume for water and sediment combined is approximately
350.43? t' (8.0 ac-ft).

Based on rhe, cstimated volume ofsediment removed in June 2005, approximately an additional 80,000ff volume is available for
sediment sto?ge while still maintaining the required volurne for water storage.

i,,

I hereby certiry that: I am experienced in the construction of impoundments: I am qualified and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this structure; that the impoundment has been maintained in accordance with approved desigr and
meet or exceed the minimum design requirements under all applicable federal, state and local regulations; and, that inspections
and inspection reports are made by myself and include any appearances of instability, stnrctural weakness or other hazardous
conditions of the structure affecting stability.

,a
Signature'# ^r", 7:79A7

Qualif ication Statement



\CERTIFIED REPORT

IMPOUNDMENT EVALUATION (l f  No. e)rplain under Comments) YES NO

I ls  impoundment designed and conslructrd in accordance wi th the approved plan? Yes

2. ls  impoundmenl  f rer  of  instabi l in ' .  s t ructural  n,eakness.  or  any other hazardous condi t ion? Yes

3. Hasthe impoundmenl  mrt  a l l  appl icable per lbrmance standards and ef f luent  l imi tat ions f rom the previous dale
of  inspect ion?

Yes

COMMENTS AND OTHER INFORMATION

Exceedances ofthe lons/p€r day pemil limjt have occurred in this quaner ofthis year. However. since the water qualit-v was
acceptable with regard to all other parameters and participarion in a do\4nsfeam salinitv reduction program has been made with
Utab Division of Water Quality (as allowed in the rnine's UPDES Permit), no enforcement action is warranted.

trK
F#ffi;

I hereby certif;/ that; I am experienced in the construction of impoundments; I am qualified and authorized in the State of Utah
to inspecl and certifo fie condition and appearance of impoundments in accordance with the certified and approved designs for
rnrs srucrure: tnat me lmpounomenl nas Deen malnurneo ln wrth approveo deslgn and meel or exceed me mrnrmum
design requirements under all applicable federal, state and local regulations: and. that inspections and inspeclion reports are
made by myself or under my direction and include any appearances of instabilitl,. structural weakness or other hazlrdous
conditions of the structure affecting stability in accordance with the Utah R645 Coal Mining Rules.

By:
Car lW. ineering Manager

Signatu

P.E. Number & State:

7T /977{f -77a v



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

Fermit Number c/007/005 Report Date January 8.2007

Mine Name Skvline Mines

Company Name Canyon Fuel Company

lmpoundment
ldent i f icat ion

lmpoundment  Name Rail Loadout Sediment Pond

lmpoundment  Number 002

UPDES Permi t  Number uT0023540

M S H A  l D  N u m b e r NA

IMPOUNDMENT IN SPECTI 0n-

Inspect ion Date November 27. 2006

Inspected B-y Gregg Galecki I Carl Winters

Reason for Inspection
(Annual. Quarterl.v or Other Periodic lnspeclion. Cntical Installation, or Completion of

Construction)

Quarterly

l. D.scribe r!] rpperr.nct of.ny instebilil,\. slruclurrl werknlsst or rDy oth.r hrzrrdo[s (ondilio!'

No instability ofthe embankmenl was noted during the inspeclion. No hazardous condilions were noted a1 the time ofthe

lnspection.
,

Required for  an imPoundment
which functions as a
SEDIMENTATION POND.

f f i gecapac i t y , i nc |ud inge |eva t iono I60Voand l007osed imen ts1oragevo |umes ,and .es t ima ted
average elevation of existing sediment.

Sediment Storage Capacity: 13,624 ff
60% Elevation: 7915.0 feet ASL (above sea level)
100% Elevation: 7915.6 ASL
The current elevation of the sediment within the pond at the discharge point was not measured during

the inspection. Thick ice prohibited accurately measuring the depth. Height of the ice was 0.04 feet
'below 

the discharge point.

3. Principle and emergency spil lwry elevations.

Principle Spillway Elevation: 7919.7 feet
Emergency Spillway Elevation: 7 922 feet
Total volume of pond at Spillway ̂ 59,362
Required runoffstorage: 45,738 ft"^
100% Sediment Storage: 73,624.ft'
60% Sediment Storage: 8,174 ft"

ASL
ASL
ft3



Field Information. Pror,ide curenl u'ater elevalion. u'helher pond is dischargrng. n,pe and number of samples laken. monilorinp/instrumentation

information, inleVoutlet conditions, or other related activil ies associaled with the pond includrng but not l imited to sedimenl cleanoul, pond decanting.
embankment erosion/repairs. monitoring information- vegetation on outslopes of embankments. elc.

Current watei/ice surface el€vation was 7,919.66 feer ASL. 0.04 feet below the spill point oftbe principal spillway.

Th€ pond was not discharging at the time ofthe inspection. The pond discharged on Octobs t9,2006. The pond did not discharge
again during tbe 4th quaner 2006. The pond embanknent appears stable and without noticeable erosion.

5. Fi€ld Evaluation. Desc be srychangesinth( geometlv ofth€ impounding structre. average snd maximum depths ond cl€vslions of impound€d watcr.
eslimsled se4imenl or slur-v volume lnd rcmainiDg slora8e capacity, estimat€d volume of waler impounded, and any oter asp€cl oflhe impounding structure
afrecting its stabiliry or function which has occured durine lhe reporting period.

The geometry ofthe pond does not appear to have changed wilb the removing of sediment in June 2005. The sediment volume in
the pond after sgdiment removal was eslimated lo be 10,527 fi3 with a remaining sediment srorage capacity of 3,097 ft3. The
volume calculations are based on a survey conducted in th€ Fall 2005.

A minor delra has formed ar the inlet ofthe pond. The pond is sctreduled for cleaning in 200?.

Qualif ication Statement l,hereby cer1iry that; I am experienced in the construction of impoundments: I am qualified and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this strucrure; that the impoundment has been maintained in accordance with approved design and
meel or exceed the minimum design requiremenls under all applicable federal, state and local regulations; and, that inspections
and inspection reports are made by myself and include any appearances of instability, structuralweakness or other hazardous
conditions of the stnrcture affecting stability.

Signature
./ ,/

Date:  y 'gr /aZ



ERTIFIED REPORT

IMPOUNDMENT EVALUATION ( l f  NO.  exp la in  under  Comments)

ls  impoundment designed and conslrucl rd in accordance wi th the approved plen?

2. ls  impoundment f ree of  instabi l iq ' .  s t ructural  weakness.  or  anJ othrr  hazardous condi t ion?

3. Has the impoundment met a l l  appl icable performance s landards and efTluent  l imi tat ions f rom the prer , ious dale
of  inspect ion?

COMMENTS AND OTHER INFORMATION

Certif ication Statement: I hereby ceniry that; I am experienced in the construction of impoundmenls; I am qualified and authorized in the State of Utah
to inspect and certi! the condition and appearance of impoundrnents in accordance with the certified and approved designs for
this stnrcture; that the impoundment has been maintained in accordance with approved design and meet or exceed the minimum
design requirements under all applicable federal, state and local regulations; and, that inspections and inspection reports are
made by myself or under my direction and include any appearances of instability, structural weakness or other hazardous
conditions of the structure affecting stability in accordance with the Utah R645 Coal Mining Rules.

By:
Carl W. Winters, Engineering Manager
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IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

bermit Number ct$w t0a5 Report Date January 8. 2007

Mine Name Skyline Mines

Company Name Canyon Fuel Company

Impoundmenl
ldent i f icat ion

lmpoundment  Name Waste Rock Site Sediment Pond

lmpoundment  Number 003

UPDES Permit  Number uT0023540

MSHA ID Number N A

IMPOUNDMENT INSPECTI ON

Inspection Date
November 27.2006

Inspected Bv Gregg Galecki I Carl Winters

Reason for Inspection
(Annual. Quarterly or Other Periodic lnspection. Critical lnstallation, or Completion of
Constmction)

Quarterly

l .  Desrr ibr  an) '  apprarance of  anf  instabi t iq ' .  s t ructural  t 'eakness,  or  anv other hazardous condi t ion.

No instabilit"v ryas noted at the site during the quarterly pond site inspection.

\
)

Required for  an impoundment
which funct ions as a ' ,
SEDIMENTATION POND.

I
I
I

2.  Sedime nt  storag€ capaci tv,  inr luding r levat ion of  60Yo and t007o sediment storege volumes, and,  est imated
average elevation of existing sediment.

Sediment Storage Capacity: 6906 ft3
60% Elevation: 7860.8 feet ASL (above sea level)
l00o Elevation: 7861.3 ASL
Current Sediment Level Elevation: The pond was last cleaned of sediment in July of 2004.
Moderate sediment has been deposited during the quarter due to recent activity at the Waste Rock
site. At the time of the 4th quarter inspection, the pond had two puddles of water covering
approximately 30 percent of the pond floor.

3. Pr incip le and emergency spi t lway elevat ions.

Principal and Emergency Spillways Elevation: 7865.5 feet ASL (The outlet of Pond 003 serves as
both the principal and emergency spillway).



4. Field Informalion. Provide currenr water ele\'arion. $herher pond is discharging, RTe and numbfi ofsamples taken. moniloring/insrumenlalioD
information, inletoudel condilions, or olhcr rclat€d activilies associal€d wilh $e pond including bur nol limil€d 10 sedimenl cle&out, pond d€caDtinB-
embankbe erosion/iepairs- moritoring infon alion. vepeElion on outslopes of€mbaDkmen$- elc.

This pond did nor discharge during the 4s quaner of2006, therefore no water samples were obtained. The pond had puddles in the
bottom at the time ofthe inspection. The out slopes ofthe pond embankment do no1 appear 10 present any type ofhazardous
conditions. No instability was noted in the pond embankment.

5. Field Evaluation. Descibe any changes in the geometr-v oJrhe impounding structure- av€nge and maximum depths and elevations ofimpoundcd $der,
cstimaled sedim€nl or siurr,v volume sDd remaining sbrage capscity- estimated volume ofwater impounded. and any oth€r asp€cl of the impoundihg structure
affecting its srsbiliry or funclion which has occuned during the reponing p€riod.

No changes have been noted in the geometry ofthe pond since the last inspection. The pond appears to have at least E5% of its
sediment storag€ capacity remaining. The estimated volume ofwater in the pond at the time oftbe inspection was less than 0.1

re-feet. A small delta of sediment has formed at the inlet of the pond.

Qualif ication Statement I hereby certi[, that; I am experienced in the construction of impoundments; I am qualified and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this stnrcture: that the impoundment has been maintained in accordance with approved design and
meel or exceed the minimum design requirements under all applicable federal, state and local regulations; and, that inspections
and inspection reports are made by myself and include any app€arances of instability, strucrural weakness or'other hazardous
conditions of the structure affecting stability.

signature (n 
'' '' ' - Date: lft/.,



ERTIFIED REPORT

IMPOUNDMENT EVALUATION (l f  r \o. explain underComments)

ls  impoundment designed and constructed in accordance wi th the approved plan?

2. ls  impoundment f ree of  instabi l i t l ' .  s t ruclural  l 'eakness.  or  any other hazardous condi t ion?

3. Has thr  impoundmrnt  mct a l l  appl icable prr lbrmance standards and efTluent  l imi tat ions f rom the previous date
of  inspect ion?

COMMENTS AND OTHER INFORMATION

;
The pond did not discharge in 2006. Th€re have been no repons ofdischarge from the pond this quarter. The coDstruclion ofthe
pond has not been rnodified in several years.

Cert i f icat ion Stalement: I hereby certif;/ that; I am experienced in the construction of impoundments: I am qualified and authorized in the State of Utah
to inspecl and certifu the condition and appearance of impoundments in accordance with the certified and approved designs for
this structure; that th€ impoundment has been maintained in accordance with approved design and meet or exceed the minimum
design requirements under all applicable federal. state and local regulations: and. that inspections and inspection reports are
made by myself or under my direction and include any appearances of instability, stnrctural weakness or other hazardous
conditions of the structure aflecting stability in accordance with the Utah R645 Coal Mining Rules.

By:
Carl W.

Signatur

P.E. Number & State:427 /s;77rr-72e*
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APPENDIXB

Reporting of Technical Data

Including monitoring dat4 reports, maps, and other information
As required under the approved plan or as required by the Division

In accordance with the requirement ofR645-310-130 and R645-301-140

CONTENTS

2006 Vegetation Report
Riparian Plant Community Monitoring Report of Selected reaches in Winter Quarters Canyon, August 2006 - Mt. Nebo Scientific

Survey for Northern Goshawks and Three-toed woodpecker in Manti-La Sal National Forest- Mt. Nebo Scientific - Confidential File
Eccles Creek Benthic Invertebrate Monitoring, June 2004 - Mt. Nebo Scientific

Estimates ofthe Fall, 2004, Cutthroat Tmut Population Densities in Eccles Creelg Tributary to Scofield Reservoir -
Mt. Nebo Scientific - Conlid€ntial File

Estimates ofthe Fall 2004, Cutthrcat Trout Population Densities in Bumout and James Canyon Creeks, Tributaries to Electric Lack,
Huntington Creek Drainage - Mt. Nebo Scientific - Conlidential File

2006 Geomorphology Survey ofEccles and Mud Creeks - EartlFax Engineering, Inc.
Cumulative Subsidence 1982 - 2006 Monitoring Map



Gregg Galecki, Environmental Coord.
HCR 35, Box 380
Helper, UT 84526
(4351M8-2636 - Office
(4351M8-2632 - FaxA Subeldiary of Arch lffestem Biluminous Granp. LLC

2006 Vegetation Report for Skyline Mine

The following seedlings were purchased from the Lone Peak Nursery in Draper Utah:

o Cliff Rose,
o White stem Rabbitbrush
o Utah Serviceberry

The seedlings were planted in June 2006 along the conveyor bench just west of the former
vegetative test plot. The plants were grown from seeds collected from plants in Utah and
Colorado at elevations similar to the mine site. The 2005 seedlings appeared to moderately
well; approximately 30 to 40% appeared to have survived the yeat. The 2006 seedlings appear
to have done poorly with very little survival. After planting, the weather in the weeks following
planting was unseasonably warm and dry with only approximately 38 percent of the normal
precipitation falling - having less than 0.2 inches of precipitation over the three (3) weeks
following planting.

The following plants have been ordered forthe spring of 2007 Gambel Oak, Western
Thimbleberry, and Oakleaf Sumac. These plants, provided the crop survives, will be planted in
May or June 2007 , again in the former test plot area of the conveyor bench.
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INTRODLJCTION

Study Objectives

Underground coal mining activities have been planned in areas below Winter Quarters Canyon and

Woods Canyon over the next several years. Before, during, and after this mining occurs, Canyon

Fuel committed to conducting studies of the riparian plant communities in these canyons to monitor

potential impacts of the mining activities. The first such study began in 2005 with the objective to

provide a comprehensive baseline data set of representative sample reaches of the entire areain

Winter Quarters and Woods Canyons that could potentially be impacted by future underground

mining. The 2005 monitoring year has been called the Initial Baseline Year for the riparian

studies.

Regular monitoring of the riparian zones should provide datato determine long-term trends, natural

variability and benchmark information including the possible impacts to the riparian plant

communities caused by mining beneath the creeks of the canyons. That said, additional monitoring

studies were planned to be conducted after the 2005 baseline study year. Or, in the subsequent

years, the studies were planned to focus on locations where impacts from mining, if any, would

most likely occur. In those monitoring years, sample frequency was designed to be intensified in the

areas where: I ) underground mining is planned for the near future (for more baseline dxa), Z)

where mining is currently occuning, and 3) where mining has occurred in the recent past.



The rnethodologies used in the studies were consistent between years. They were not designed to

provide data that could show sabtle changes to community structure and species composition as a

result of minor changes to the riparian habitat (which can occur as a result of several factors i.e.

precipitation changes). Rather, the studies were designed to be compared with future monitoring

studies in an attempt to documentmajor impacts to the plant communities along the stream due to

catastrophic events, such as loss of water and habitat from the effects of subsidence caused from

underground mining.

The Study Areas

Winter Quarters and Woods Canyons are located within the Wasatch Plateau, a high plateau that

lies between the Colorado Plateau and Great Basin regions of western United States. The canyons

located about 3 miles west of the town of Scofield, in Carbon County, Utah. The study areas of

Woods and Winter Quarters Canyon are located within the Manti-La Sal National Forest.

Geologically, most of the area is Cretaceous in age with formations present that include the Price

River, North Honr" and Blackhawk formations. The dominant plant communities of these canyons

were riparian, spruce-fir, aspen/grass, sagebrustr/grass and mountain herblands.



METI-]ODS

Sample Design. Transect Placement & Frequency

The riparian vegetation of specific reaches in Winter Quarters Canyon and Woods Canyon were

surveyed in August 2006. Selection of the sample locations of the reaches were based on the

underground coal mining schedule of the Skyline Mines. In2006, and in other years that follow the

Initial Baseline Year (2005) described above, the riparian vegetation surveys have been designed to

concentrate on recently mined areas, current mining, and areas to be mined in the near future. More

specifically, the surveys are to be conducted where mining activities are planned under the streams

according to the following schedule: l) two years prior to mining specific areas, 2) the year of the

mining activities, and 3) two years after mining has occurred in the areas. During these study

periods, sampling will be intensified by placing sample stations at regular intervals every 400 ft.,

rather than the 800 ft. spacing that was used in the Baseline Year.INOTE. In the Initiol Baseline

Yeqr (2005) sample locations were placed every 500 ft with the exception of those areas that were

scheduled to be mined in late-2005; in those areas the 400ft spacingwqs usedf.

Line transects were placed at each sample station. Locations and extent of the transects were semi-

permanently marked using numbered and flagged wooden stakes and l2-inch metal rods. The

vegetation monitoring methods of the studies have been primarily based on those described by the

USDA Forest Service manual for a "Level III Riparian Area Evaluation" (Integrated Riparian

Evaluation Guide, March 1992). Qualitative and quantitative datawere recorded at the sample



stations established in the field. In the first year of the studies, the overall objective of the study

plan was to begtn monitoring years with one complete baseline data set for all riparian areas near

the perennial streams located in the mine permit area prior to any mining. As mentioned, in the

zubsequent monitoring years, sample station locations have been determined and mapped based on

the time period schedule for the proposed

underground mining activities.

Geomorphological stream channel data

outlined in the Level III protocol were not

being recorded as part of this study because

Canyon Fuel Company has conducted other

studies that will suffice for this information.

Additionally, soils information through the

Natural Resources Conservation Service

OTRCS) were not available for the study areas.

Oualitative Data

The "Riparian Complex Data Sheet" shown on

Table I lists all of the qualitative and

quantitative data that has been, and will

continue to be, collected in the future at each

TABLE 1: RIPARIAN COIIPIED( DATA SHEET

CLIENT:
GOMPLEX: Riverine - Number
WATERBODY NAME:
LOCATION:
DATE:
OBSERVER(S):
QUAD NAME:
GEOLOGIC PARENT MATERIAL:
ASPECT:
STREAM GRADIENT:
ELEVATION:.
ADJACE NT U P LAN D VE G ETATI O N (looking doamstream)
Left: Right:
VEGETATIVE DESCR I PTION (Dominance by Community Types)
SUCCESSIONAL STATUS:
APPARENT FORAGE TREND:
ESTIMATED FORAGE PRODUCTION:
BEAVER ACTIVIW:
PHOTOGRAPH TAKEN:
I.AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
SPECIES OBSERVED:
POOL ATTRIBUTES

96 area in pools:
% pool area made up of Pools > 2 deeP:

AQUATIC VEGETATION
% streambed with filamentous algae:
% stream margin with rooted aquatic:

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (.90'):
% bank length gently sloping (>1 350):
% bank length with overhanging vegetation:

BANK CONDITION (banKull area only)
% bank length vegetated, stable:
% bank length unvegetated, staHe:
% bank length vegetated, unstable:
% bank length unvegetated, unstable:

NOTES:
OUANTITATIVE DATA SUMMARY:
PHOTOGRAPHIC DOCUMENTATION :



sample station.

Photographic stations for documentation and future comparisons have also been established at each

sample location. A sample location map has been included in this report.

Ouantitative Data

USDA Forest Service protocol was employed as a model to drive the study plan for quantitative

data. Community We Cover is one method to record cover in the USFS Level III protocol. At

the sample locations, transect lines have been placed across (or perpendicular to) the stream

channel. By desigq the line transects vary in lengths which are based on several factors. Although

sometimes limited by topographical features, the intent was to make the transects long enough to

cover the entire stream, its riparian communities, plus an additional 10 ft on each side of the stream

to record the adjacent upland communities. Monitoring the total extent of the riparian plant

communities including some upland community data should provide information about possible

increases or decreases in the riparian communities relative to the adjacent upland communities.

Once the transects were placed, the line-intercept method was employed to measure the extent of

each major riparian plant community. The plant communities have been named by the dominant

two plant species. If only one species dominates the community by a wide margin, the plant

community was named by this single species. In this report, when reference is made to the left or

right side of the drainage, this means "river left" or "river right", as characterized by looking

downstream.



RTSULTS €' DISCTJSSION

Listed below is a summary of the sample stations for the study areas in 2006 (Table 2).

ofthe locations, referto the Sample Station Locationsfor Winter Quarters Canyon &

Canyon in this report.

For a map

Woods

o

STATION NAME

wo-11

wo-l2

wQ-l3

wo-14

wo-l9

wQ-20

wo-21

WQ-23

Sample results are shown for each site on the data sheets provided in this report. Each sheet shows

all qualitative and quantitative data recorded as well as photographic documentation.





RTPARIAN COI{PI.EX DATA SHEET
AUGUST 2006

CLIENT: Conyon Fuel Compony,Slcyline lltines

COMPLEX: NumberWQ-ll

WATERBODY NAME: Winter Quarters Conyon Creek (Section 11 tributory)

LOCATTON: Wosotch Ploteou, Utoh

DATE: August 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Fornotion

STEAM ASPECT: N

STREAM GRADIENT: 1-2 o

ELEVATTON: 8,727 ft

SIZE OF COMPLEX: (see quontitotive dato)

ADJACENT UPISND VEG ETATION (looking downstream)

Left: Gross/Forb/ Spruce/ Aspen Right: Gross/ForblSpruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: Climox

APPARENT FORAGE TREND: Stoble

ESTfMATED FORAGE PRODUCTION: 500 lbs/ocre

BEAVER ACTIVITY: Historicol octivity lower in this droinoge.



Pagp 2; WQ-ll
Wnter Quaders Canyon Riparian Study
Aqgud 20O6

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirp, groziw, hunting,
recreotion.

POOL ATTRIBUTE5
o/o araa in pools: 30
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
7o streambed with filamentous algae: O
o/o stream margin with rooted aquatic: 10 (Racy)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): O
o/o bank length gently sloping (>135"): 0
o/o bank length with overhanging vegetation: 40

BANK CONDITION
o/o bank length vegetated, stable: 5O
o/o bank length unvegetated, stable: 40
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 10

NOTES:

1) The bottom of the steep bonk is where I begon the meosurements for the riporion community.
2)Ihe upper bonks hod some riporion species but ifs obvious they were mostly influenced by side
slope woter.
3) In this Sec. 11 tributory of WQ 6onyon, we sompled beginnirg ot this WQ-ll site (or -0.10 mi
beyond where minirg is plonned in 2006 to -0.10 rnile post it where it ends in 2008).

$ We sompled * e:vezry 4OO ft olory this reoch.

9

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea Wngens Ribessp. Achillea mffiefofrum Agrosfs $olonifera

Popttlus tremulaides &scuninia ginnata Brcmus cafinatus

Delfiilnium barbeyi Carex hoodii

Gennium dchardsnfr

Equisetum alense

Upinus sp.

Osmorhiza obfirsa

Ranunculus cymbalafia



Page 3; WQ-11
Winter Quarters Canyon Riparian Sttdy
Atqgnst 20O6

DATA SUMMARY

WQ-11: Gover by conmunrty types in Ullinter Quarters Canyon (August 2006).

UPI-AND VEGETATPN

G rass/ForbP1cea ptngens/Populus tremuloides

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

A grosfs stol o nife rarG e ra n i u m ric h a rdso n fr

Ranunculus cymbalaia

TOTAL COVER (Upland Species|

TOTAL COVER (Riparian Species)

ROCK (channel)

WATER (channel)

BAREGROUND {channel}
LITTER

MOSS

Cover (ft)

21.W

1.00
1.00

21.00
2.W
3.00
1.00
o.00
0.00
0.00

10



Page 4; WQ-l1
Winter Quaders Canyon Riparian Study
August 2006

PHOTOGRAPH IC DOCUMENTATION



RIPARTAN COMPLEX DATA SHEET
AUGUST 2006

CLIENT: Canyon Fuel Compony, Skyline filines

COMPLEX: NumberwQ-lz

WATERBODY NAME: Winter Quorters Conyon Creek(Section 11 tributory)

LOCATION: Wosotch Ploteou, Woh

DATE: August 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Woh

GEOLOGIC PARENT MATERIAL: Blockhowk Formotion

STEAM ASPECT: N

STREAM GRADIENT: 1-3 o

ELEVATION: 8,716 ft

SfZE OF COMPLEX: (see guontitotive doto)

ADJACENT U PLAND VEGETATTON (tooking downstrea m)

Left: Blue Spruce Right: 6ross Forb (to Aspen higher)
VEGETATIVE DESCRIPTION (Dominance by community Types)

Communig Name 0,6 of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: Climox

APPARENT FORAGE TREND: Stoble

ESTIMATED FORAGE PRODUCTTON: 700 lbs/scre

BEAVER Acrlvlw: Historicol use lower in this droinoge

T2



Page 2; WQ-12
Winter Quarters Canyon Ripariirn Study
Augr.rS 2OO6

PHOTOGRAPH TAKEN: Yes

I-{ND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

rlAi nirg, grazirp,, huntirg,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Equisetum aruense Agrosfs stolonifera

Mimulus guttafus Elymus canadensis

Ranunculus cymbalaria Carex hoodi

Rudfe'cUa occillentalls

Seneoo sp.

POOL ATTRIBUTES
o/o erea in pools: 35
o/o pool area made up of pools > 2,deep: 0

AQUATIC VEGETATION
7o streambed with filamentous algae: 0
% stream margin with rooted aquatic: 20 (Racy)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90.): 0
% bank length gently sloping (>13S): 0
% bank length with overhanging vegetation: 50 (herbaceous)

BANK CONDITION
7o bank length vegetated, stable: B0
o/o bank length unvegetated, stable:20
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

NOTES:

1) New stakes were placed on this site.

?) 9n the right side there were 2 trails. The lower trail went through the riparian community.
3) The "upland" area support some riparian species (i.e. buttercuf and horsetail), but they were most
likely the result of side-slope moisture.
4) GPS EPE was 60 ft. in this area.
5) Transect width was 29' in 2005; it was 28' in 2006 (stake was down due to some soil movement).

13



Page 3; WQ-12
Wider Quarters Carryon Riparian Study
August 20o,6

DATA SUMMARY

WQ-12: Cover by conrrxrnt$ Upes in V\linter Quarters Canyon (August 2006).

UPI.AND VEGETATION

GrasstForb

Hcea pungens

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

C a re x h ooffi/A g rosfs sfolonifera

Ranunculus cymbalaia

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

ROCK (channel)

WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cover (ft)
9.00
5.00

14.@
8.00
2.W
4.00
0.00
0.00
0.00

7.00
1.00

28.00

t4
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Wnter Quarters Canyon Riparian Study
August 2006

PHOTOGRAPHIC DOCU MENTATI ON

wQ-12



RTPARIAN COIVTPTEXRIPARIAN COMPffiX DATA SHEET
AUGUST 2006

CLIENT: Canyon Fuel Company, Skyline Mines

COMPLEX: NumberWQ-13

WATERBODY NAME: Winter Quarters Canyon Creek (Section 11 tributary)

LOCATION: Wasatch Plateau, Utah

DATE: August 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Utah

GEOLOGIC PARENT MATERIAL: Blackhawk Formation

STEAM ASPECT: N

STREAM GRADIENT: 1-3o

ELEVATION: 8,673 ft

SIZE OF COMPLEX: (see quantitative data)

ADJACENT UPLAN D VEG ETATION (looking downstream)

Left: Spruce/Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by community Types)

Community Name % of Complex

(refer to quantitative data results for this informatim)

SUCGESSIONAL STATUS: CI|MAX

APPARENT FORAGE TREND: Stable

ESTIMATED FORAGE PRODUCTION: 800 lbs/acre

BEAVER ACTIVITY: Historical use lower in canyon.

16



Page 2; WQ-13
Wirter Qmrters Canyon Riparian Study
Aqgust 20O6

PHOTOGRAPH TAKEN: Yes

|-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing, hunting,
recreation.

POOL ATTRIBUTES
o/o arQA in pools: 10
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 30 (Racy)

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90'): 0
% bank length gently sloping (>135'): 50
o/o bank length with overhanging vegetation: 5 (herb)

BANK CONDITION
% bank length vegetated, stable: 90
o/o bank length unvegetated, stable: 10
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

NOTES:

1) The species here seemed to be mostly influence by the stream (rather than hillside). I measured
riparian species on the side from nearthe small blue spruce tree (5 ft) on the transect line.
2) Total transect length was 41.5' in 2006; it was 42.0' in 2005 (possible downward movement of

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslilte|

Picea pungens Aclf,ea nflefolfum Agrcs&s stolonifen

Populus tremuloides Asfersp. Bromus cafinatus

Epf,otium sp. Carex hoo&

Gennium ichardsonil ffmuscanadensis

Hefianthe{a uniflora Phleum alpinum

Mimulus gutatus Poa pratensb

Rananculus cymbada

Senecio serra

Uftica dioica

l 7



P4e 3;WQ-13
Wnter Quarters Canyon Riparhn Study
Ar.rgust 2006

soil).
2) Stakes were replaced in 2006. They could use some blue paint next year.

DATA SUMMARY

WQ-13: Cover by conrnuntty types in Ullinter Quarters Canyon (August 2006).

UPI.AND VEGETATPN

Populus trcmloides

P o pulu s tre muloidesrPfcea W n g e n s

RIPARIiAN VEGETATPfTI

Dominant Woodv Species

Dominant Herbaceous Species

Agros0s stolo nife ratEqubefu m arvensrs

C a re x h o o&/Ag ro dis sliolo nife ra

TOTAL COVER (Upland Species)

TOTAL COVER (Ripadan Species)

ROCK (channel)

WATER (channel)

BAREGROUND {channel}
LITTER

MOSS

Cover (ft)
10.00
9.50

3.00
13.00

19.50
16.00
3.OO
3.00
o.@
0.00

TOTAL COVER 41.50

18



Page 4; WQ-13
Winter Quarters Canyon Riparian Study
August 20O6

PHOTOGRAPHIC DOCUMENTATION

wQ-13



RTPARIAN COMPTEX DATA SHEET
AUGUST 2006

CLIENT: Canyon Fuel Company, Skyline Mines

COMPLEX: NumberWQ-14

WATERBODY NAME: Winter Quartens Canyon Creek (Section 11 tributary)

LOCATION: Wasatch Plateau, Utah

DATE: August 2006

OBSERVER(S): P.D. Gollins

QUAD NAME: Scofield, Utah

GEOLOGIC PARENT MATERIAL: Blackhawk Formation

STEAM ASPECT: N

STREAM GRADIENT: 1-3o

ELEVATION: 8,658 ft

SIZE OF COMPLEX: (see quantitative data)

ADJACENT UPLAN D VEGETATION (looki ng downstream)

Left: Spruce/Aspen Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Gornmuni$ Name % of Complex

(refer to quantitative data results for this infonnation)

SUCCESSIONAL STATUS: Climax

APPARENT FORAGE TREND: stable

ESTIMATED FORAGE PRODUCTION: 8OO IbS/ACrC

BEAVER ACTIVITY: Historical use lower in canyon

20



Page 2; WQ-14
Wnter Quarters Canyon Riparian Shrdy
Angrst 2O06

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing, hunting,
recreation.

POOL ATTRIBUTES
olo arae in pools: 20
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 10 (Racy)

BANK ryPE & VEGETATION OVERHANG
% bank length undercut (<90): 20
% bank length gently sloping (>135'): 60
o/o bank length with overhanging vegetation: 10

BANK CONDITION
o/o bank length vegetated, stable: 90
o/o bank length unvegetated, stable: 7
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 3

NOTES:

1) Like WQ-13, the left side rose to a higher elevation. The species here seemed to be mostly influence
by the stream (rather than hillside).
2) Right side uplond community rneosured wos Elynus canadensis,left side wos Poa
prate nsi s/Elym us ca nade nsis.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hcea pungens Ribes Asfersp. Agrosfis stolonifen

Populus tremulaides He&anthefra uniflora Carex hoo&

Ranunculus cymbalaria Elymus canadensb

Urtica doica Poa pntensis

Wcia amedcana

2 l



Page 3; WQ-14
Winter Quarters Canyon Riparian Study
Atagust 20O6

DATA SUMMARY

WQ-14: Gover by ccrmunfiy types in UVinter Quarters Ganyon (Augus{ 2006}.

UPLANO VEGETATTf'I

Populus tremuloidestPtcea pungens

RIPARIAT{ VEGETATION

Dominant Woodv Species

Dominant Herbaceers Species

C a re x h oo dit/Ag ro stis d;olo n ife n

Ranunculus cymbalafia

TOTAL COVER (Upland Species)

TOTAL GOVER (Riparian Species)

ROCK {channel}
WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cover (ft)

20.50

6.50
1.00

20.s0
7.50
4.5
0.5

0.00
0.00
o.@

TOTAL COVER
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Page 4; WQ-14
Winter Quarters Canyon Riparian Study
August 2006

PHOTOGRAPHIC DOCUMENTATION

{

wQ-14

23



RTPARIAN COMPIfiX DATA SITEET
AUGUST 2006

CLIENT: Conyon Fuel ComPony, Skyline Mines

COMPLEX: Number WQ-19

WATERBODY NAME: Winter Quorters Conyon Creek (Section 1l tributory)

LOCATION: Wosotch Ploteau, Utoh

DATE: August 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Wah

GEOLOGIC PARENT MATERIAL: Blockhowk Formotion

STEAM ASPECT: N

STREAM GRADIENT: l-2 o

ELEVATION: 8,633ft

SfZE OF COMPLEX: (see guontitotive doto)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Spruce/Fir

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data resutts for this information)

SUCCESSIONAL STATUS: Clirnox

APPARENT FORAGE TREND: Stoble

ESTIMATED FORAGE PRODUCTION: 300 lbs/ocre

BEAVER ACTIVITY: Historicol octivity lower in this droinoge.
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Page 2; WQ-19
Wnter Quarters Canyon Riparian Study
Atlgust 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACT|V|TIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing, hunting,
recreation.

POOL ATTRIBUTES
olo aree in pools: 50
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 80 (Racy)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): 10
% bank length gently sloping (>135'): *10
o/o bank length with overhanging vegetation:20

BANK CONDITION
o/o bank length vegetated, stable: 70
o/o bank length unvegetated, stable: 15
o/o bank length vegetated, unstable:0

% bank length unvegetated, unstable: 15 (riporion banks stoble)

NOTES:

1) Site locoted just upstreom from o sprirg orso.

2)Ploced site upstreom from the sprirg to decreose influence of the streom woter.

3) Left hillside wos sloughing in this areo.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pJngens Achilea nffiefofrum Poa secunda

Popdus tremuloides EpiloWum sp.

Osmothha obfusa

Ranunculus cymbalada

Rudbeckia occidentafrs

Wguiera multiflorc

25



Page 3: WQ-19
Wnter Quarters Canyon Riparian Study
Angust 2006

DATA SUMMARY

WQ-19: Cover by conmunrty types in Vllinter Quarters Ganyon (August 2006).

UPLAND VEGETANON

Pice a ptngens/Poa secu nda

Poptlus tremulaides

RIPARIAN VEGETATION

DominantWoodv Species

Dominant Herbaceous Species

Ranunculus cymbalaia

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

ROCK (channel)

WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cover (ft)
11 .00
10.00

4.00

21.O0
4.00
0.00
6.00
0.00
0.00
0.00

TOTAL COVER 31.00
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RIPARIAN COlvtPIfiX DATA SHEET
AUGUST 2006

CLIENT: Conyon Fuel Compony, Skyline lJtines

COMPLEX: Number WQ-20

WATERBODY NAME: Winter Quorters C,onyon Cre-ek (Section l1 tributory)

LOCATION: Wosotch Ploteou, Utoh

DATE: August 2W6

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Formotion

STEAM ASPECT: N

STREAM GRADIENT: 1-3 o

ELEVATION: 8,567 ft

SIZE OF COMPLEX: (*-e guontitotir,e, doto)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/As'pen Right: Aspen/spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: Cf i mox

APPARENT FORAGE TREND: Stoble

ESTIMATED FORAGE PRODUCTION: 900 lbs/acre

BEAVER ACTIVITY: Historicol use lower in this droinoge
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Page 2; WQ-20
Wnter Quarters Canyon Riparian Study
Augusd 20o6

PHOTOGRAPH TAKEN: Yes

ISND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreation.

Mining, grazing, hunting,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Epilobium angafiTolium Agrosfs stolonifera

Populus tremuloides Equisefum avense Hymus canadensls

Gennium fuhattdsp,nfr Carex hoodfr

Rudbecffia ocodenfafis

Senecio serra

Thafrctntm fendei

POOL ATTRIBUTES
o/o are,a in pools: 20
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 50
o/o bank length gently sloping (>135.): 25
% bank lengrth with overhanging vegetation: 5

BANK CONDITION
% bank length vegetated, stable: 75
o/o bank length unvegetated, stable: ZS
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

NOTES:
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Prop 3; WO-20
Wr[er Qurartes Canyon Riparian Study
Augtrst 2@6

DATA SUMMARY

WQ-20: Cover by conmunlty types in Winter Quarters Ganyon (August 2006).

UPLAND VEGETATION

Populus tremulaidesrPicea ptngens

RIPARIAN VEGETATION

Dominant Woody Species

Dominant Herbaceous Species

Agrosfs stolonifera/Geranium ichardsnfr

Carex hoodii

TOTAL COVER (Upland Speciesl

TOTAL COVER (Riparian Species)

ROCK (channel)

WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cwer (ft)
20.00

20.00
3.00
2.00
3.00
0.00
0.00
0.00

2.W
1.00

o
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Winter Quarters Canyon Riparian Study
August 2006

PHOTOGRAPHIC DOCU MENTATION
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RIPARIAN COI"IPLEX DATA SHEET
AUGUST 2006

CLIENT: Conyon Frpl Compony, Skyline rlAines

COMPLEX: Number WQ-21

WATERBODY NAME: Winter Quorters Conyon Creek(Section 1l tributory)

LOCATION: Wosotch Ploteou, Utoh

DATE: August 2W6

OBSERVER(S): P.D. Col lins

QUAD NAME: Scofield, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Formotion

STEAM ASPECT: N

STREAM GRADIENT: 1-3 o

ELEVATION: 8,560 ft

SIZE OF COMPLEX: (see qu,ontitotirae doto)

ADJACENT UPLAND VEGETATION (tooking downstream)

Left: Openl Spruce/ Aspen Right: Open to Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Compla<

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: Climox

APPARENT FORAGE TREND: Stoble

ESTIMATED FORAGE PRODUCTION: 500 lbs/ocre

BEAVER ACTIVITY: Historicol use lower in conyon.
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Page 2; WQ-21
Wnter Quartss Canyon Riparian Study
Angus{ 20o,6

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing, hunting,
recreation.

POOL ATTRIBUTES
o/o atea in pools: 5
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
7o streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 30 (Racy)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135): 50
o/o bank length with overhanging vegetation: 0

BANK CONDITION
7o bank length vegetated, stable: 90
o/o bank length unvegetated, stable: 10
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

NOTES:

1) 6ood study site - there wos on obvious tronsition from streom riporion to uplond.
2) the riporion zonehere wos wider thon up- or down-sfreom.
3) Site was locoted in o f lotfer oreo thot holds the riporion species well.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pbea pungens Sy m pho fi ca rps o re o philu s Astersp

Poplus tremuloides Carduus nutans Carex hoodfi

Hefianthda uniflora Elymus canadensls

Ranunculus cymbalafia'

Seneoio serra'

Udi@daica'
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Page 3: WQ-21
Wnter Quarters Canyon Ripadan Study
Augu$ 2006

DATA SUMMARY

tlKl-2l: Gover by conrrrtnity types in Wnter Gluarters Canyon (August 2006).

UPLAND VEGETANON

G rass/FoMPicea ptngenstPopulus tremulaides

P optlus tremulaides/ll ountain He rbl a nd

RIPARIAN VEGETANO$I

Dominant Woodv Species

Dominant Herbaceous Spechs

Agrosfs stolonifera

Carex hoodii

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

ROCK (channel!

WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cover (ft)
10.00
12.00

2..W
8.00
3.00
3.00
0.00
1 . m
0.00

6.50

1 . 5

TOTAL COVER 37.00
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Winter Quarters Canyon Riparian Study
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PHOTOGRAPHIC DOCUMENTATION

wQ-21



RIPARTAN COMPLEX DATA SHEET
AUGUST 2006

CLIENT: Conyon Fuel Compony,Skyline rl/tines

COMPLEX: Number WQ-??

WATERBODY NAME: Winter Quorters Ccnyon Creek(Section 11 tributory)

LOCATION: Wosotch Ploteou, Utoh

DATE: Argust 2A06

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Formotion

STEAM ASPECT: N

STREAM GRADIENT: 1-3 o

ELEVATION: 8,527 ft

SIZE OF COMPLEX: (see guontitotive doto)

ADJACENT UPISND VEG ETATION (looking downstream)

O 
Left: spruce/Aspen Right: Open to Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: Climox

APPARENT FORAGE TREND: sfoble

ESTf MATED FORAGE PRODUCTION: 900 lbs/ acre

BEAVER ACTIVITY: Historicol use lower in conyon
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Page 2;WQ-?2,
Wnter Quarters Canyon Riparian Study
August 2OO6

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreation.

Mining, grazing, hunting,

POOL ATTRIBUTES
o/o ?raa in pools: 20
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
7o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90'): 0
% bank length gently sloping (>135.): 50
7o bank length with overhanging vegetation: 5

BANK CONDITION
o/o bank length vegetated, stable: 95
o/o bank length unvegetated, stable: 5
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

NOTES:

1) There wos o wide riporion oreo on the left side.
2) It wos difficult to tell whe*e the streom woter or the hillside woter influenced the riporion
plonts, but I thought the streom hod most inf luence in the oreo where the riporion cover
opprooched loo%. on the left side, this wos on oreo of obout 12'.
3) There were riporion spp.ot higher elevotions where f considered it wos rnore uplond.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslifte!

Pfcea pJngens Ribes Gennium ichardsnfr Agros0s stolonifen

Popttlus tremulaides Senecb sera Carcx hoodil

Ranunculus cymbalaia $mus canadensis

Udica dioica Carex nebrascengs

Ventrum cafifomicum Juncus longistyfrs
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Page 3;WQ-Z.
Winter Quarters Canyon Riparian Shdy
Atgust 20O6

DATA SUMMARY

wQ-22: cover by conmunity types in u\linter Quarters canyon (August 2006).

UPLqNO VEGETATION

Populu s tremuloidedllou ntain Herblan d
Po pulus trcmubidestPlcea pungens

RIPARIAN VEGETATIOT.I

Dominant Wmdv Species

Dominant Herbaceous Specles

Agrosfs stolonifera

J u n c u s lo n gistyfist0 a re x nebrascensus

Ranunculus cymbalaia

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
ROCK (channel)

WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cover (ft)
11 .00
10.00

9.@
3.00
6.00

21.W
18.00
1.50
2.fi
0.00
0.00
0.00

TOTAL COVER
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Winter Quarters Canyon Riparian Study
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PHOTOGRAPHIC DOCUMENTATION

wQ-22



RIPARIAN COMPIfiX DATA SHEET
AUGUST 2006

GLIENT: Conyon Fuel Compony,Skyline AAines

COMPLEX Number WQ-23

WATERBODY NAME: Winter Quorters Conyon Creek(Section 11 tributory)

LOCATION: Wosotch Ploteou, Utoh

DATE: Atgust 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Scofield, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Formotion

STEAM ASPECT: N

STREAM GRADIENT: 1-3 o

ELEVATION: 8,481 ft

SIZE OF COMPLEX: (see guontitotive doto)

ADJACENT UPISND VEGETATION (looking downstream)

Left: SprucelFir Right: Open to Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: Climox

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 500 lbslacre

BEAVER ACTIUry: Historicol use lower in conyon
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Pqe2;WQ-23
Winter Quarters Canyon Riparian Study
Augnst 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing, hunting,
recreation.

POOL AfiRIBUTES
o/o aral in pools: 10
o/o pool area made up of pools > 2'deep: 0

AOUATIC VEGETATION
o/o streambed with filamentous algae: 0
7o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): 0
o/o bank length gently sloping (>135): 10
o/o bank length with overhanging vegetation:20

BANK CONDITION
o/o bank length vegetated, stable: 85
o/o bank length unvegetated, stable: 15
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

NOTES:

1) On theleft side, the upper 3 ft of the riporion zone moy be influenced by hillside andsfreom
woter.
2) This somple site wos locoted very neor whe.re underground minirg ends in 2008.

4 l

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Equisefum avense Agros0s dolonifera

Popttlus tremuloides Geranium icharconfr Carex hoodfr

Ranunculus cymbdaria Elymus canadansls

Seneclo serra



Page 3; WO-23
\lVinter Quartels Canyon Ripaftn Stuty
Aqgust 20O6

DATA SUMMARY

tfltrl-23: Gover by conrrrrnttytypes in Winter Gluarterc Canyon (August 2006).

UPLAND VEGETATION

Poplus trcmuffies/filountain Herbland

Po pulu s te muloides/Pbe a pt n ge ns

RIPARIAN VEGETATION

DominantWoodv Soecbs

Dominant Herbaceous Species

Agros0b *doniten

Agrostis stolonifera/Ra nu nculu s cymbalaia

J u n c u s lo n $syfr slC arex ne0rascensrs

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

ROCK (channel)

WATER (channel)

BAREGROUND (channel)

LITTER

MOSS

Cover (ft)
11 .00
10.00

3.00
1.50
3.00

21.@
7.50
2.00
2.50
0.00
0.00
0.00

33.00
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INTRODUCTION

In August, 2001, an aquifer tapped by Skyline Mine near Scofield, UT, was discharged into Eccles

Creek. The discharge maintained the stream at approximately bank-full levels until a diversion was

completed to transfer part ofthe water into Electric Lake. The increased discharge had the potential

to impact the stream benthic community, and this report summarizes the results of monitoring in

Eccles Creek for spring,2004.

Eccles Creek has been sampled intermittently since 1979 (Shiozawa2}03), and this report uses some
of the previous data as estimates ofbaseline community structure. The samples taken in June, 2004,
represent the sixth series taken from the stream following increased discharge. This project was
undertaken for Canyon Fuel Company with the objective of determining the impact of the increased
flows on the stream community.

METHODS

Quantitative samples from Eccles Creek were taken from the same locations sampled in July and

October ,20}2,and June and October, 2003. The three stations in Eccles Creek were designated as

( l )aboveSouthFork (EC-2.N390 40.97A',W111.n.579' ,8406feetelevat ion),(2)EcclesCreek
at Whisky Canyon (EC-4: N 3 90 40.908', W I I | .10.7 47' ,8234 feet elevation), and (3) Lower Eccles

Creek (EC-5: N 390 41.001', W 1 1 1. 10.03 1', 8074 feet elevation). Five replicate samples were taken

per station. All samples were taken from locations in the stream where rubble or cobble substrates

were present to reduce variability induced by habitats dominated by silt and sand sediments. A box

sampler with a net mesh of 250 microns was used to collect the samples. The substrate was stirred

to a depth of approximately five cm. All rocks within the area of the sampler were removed and

individually washed to insure quantitative collection of the invertebrates. The samples were

concentrated on a 64 micron mesh screen and field preserved in ethyl alcohol. A GPS unit was used

to both locate and record the positions of the sample stations.

In the laboratory, the samples were sorted in pans illuminated from underneath. After visually sorting

and removing invertebrates from a sample, the sample residue was concentrated, and then sub-

sampled with a Stempel pipette. The sample residue was concentrated to a volume of 200 ml, and

five 2 ml subsamples were processed under magnification with a dissecting scope. Invertebrates

were identified to the lowest possible taxonomic level using the keys ofMerritt and Cummins (1996).

The mean density per subsample was used to project the total density of organisms in the sample

residue. These datawere then added to the total invertebrate count from the visual sorting of the

sample. The data from all five samples were used to determine the density of taxa per square meter

at each station. Mean biomass estimates were also generated so that trends in standing crop could

be documented.

Analyses included comparisons of the number of taxa and mean densities in the June , 2004, samples

with those generated from samples taken October,2003; June, 2003; October,20A2; November,



2001(Shiozawa2002a); July, 2002 (Shiozawa2002c);1979 (Winget 1980); and 1992 (Ecosystems
Research Institute,l992). These comparisons allow a general evaluation of changes that have
occurred since the increased discharge of water into the stream channel from the mine and help place
the results in perspective relative to other perturbations and baseline conditions.

The community tolerance quotient (CTQ; Winget and Mangum 1979) was used to gain insight into
the condition of the stream relative to idealized system predicted from slope, water chemistry, and
substrate. Water chemistry for Eccles Creek was provided by EarthFa:r Engineering (2001). The
following estimates were used for alkalinity and sulfate levels. Eccles Creek alkalinity recorded levels
at 264 mgll and sulfate estimated at a9 mgll. The gradient in Eccles Creek is approximately 3 .3%.
With its combination of physical properties, it had a predicted community tolerance quotient (CTQp)
of 80 (Winget and Mangum 1979). The biotic condition index was used to further interpret the data
generated with this procedure.

Diversity was calculated for the stations using the Shannon-Weiner index (Pieliou 1977). This allows
a general comparison among sample stations and dates. Diversity indices take the number oftaxa and
their indMdual densities into account generating a single value for each station. The greater the
number of species or ta><a and generally the more even the distribution of densities among taxa, the
higher the index value. Finally, the data were clustered with the UPGMA algorithm using the Bray-
Curtis measure of dissimilarity (Poole 1974, Krebs 1989). The NTSYSpo package was utilizedto
generate the cluster dendrograms (Rolf 2000).

RESULTS AND DISCUSSION

Number of Taxa

A total of 25 taxa, were collected from Eccles Creek in the spring, 2004, samples. The total number
of taxa is more than have been collected in any of the post mine discharge samples to date. In
comparison, just five taxa (Baetis, Hydropsyche , Pedicia, chironomids, and ostracods) were collected
from Eccles Creek in the 2001 sampling series. In the spring, 2004, samples, ten taxa were collected
in station F:Cz, 14 taxa in EC4, and 2l taxa in EC5 (Table l). The baseline 1979 samples (Winget
1980) had up to 42 taxa at a station, although the spring, 1979, samples recorded between 27 to 38
taxa per station with 35 tura atEC4 and 38 at EC 5. No samples were taken at station ECZthat
spring.

The number oftaxa in stations EC2 andBC4 in spring,2004, were similarto the number collected
in the early 1990s (Ecosystems Research Institute,1992). If the stream was to be considered as
recovered to the pre-mining level, the number oftaxa would need to increase substantially especially
in the upper station. The number oftaxa in Eccles Creek, between the impacts ofthe early 1990s and
the increased discharge in 2001, is unknown. However, studies in the 1980s documented the impact
of the road (Shiozawa20A2b), so it is reasonable to assume that just prior to the increased
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discharge of 2001, between2l to 33 taxawere in the system. This would suggest that station EC5
could be near the recovery level for number of taxa in the June, 2004, samples. However, both
stations ECz and EC4 still need to have substantial increases in the number of taxa.

Total Density Comparisons

The total density (Table 2) ofinvertebrates in the June, 2004, sampling series was 608 \9lm2,ten-fold
higher than obtained in June, 2003, when the average was 6670/fif. This is due to chironomids and
oligochaetes especially in EC4 and EC5. The total density for June , 2004, is also higher than both
the July, 2002, (Shiozawa}}}2c) and the 1990 (Ecosystems Research Institute , L992) estimates and
are within the high range (except forEC2) of the densities recorded in 1979. As noted in previous
reports (Shiozawa2002c,2003), the invertebrate densities should increase to 15000 lrfi or higher,
if total numbers were to approximate the baseline condition. Based upon that measure, parts of the
stream have now recovered, althoughEC2 appears to still require a 50Yo increase in total density.

Tora Specific Densities

While total densities can give a quick picture of the state of the stream system, they can also be
misleading if the component taxa are not considered. High densities of relatively few ta:<a are
common in stressed or polluted systems, because under such conditions a few tolerant taxa are able
to monopolize resources in an environment with reduced predation and competition.

Baetis increased in abundance in the June, 2004, samples (Table 3) from a low of I I 5l/m2 inEC2
to over 8300/m2 inEC5. This group was absent or rare inthe June,2003, sampling series (Shiozawa
and Hansen 2004). In the July, 2002, samples (Shiozawa2002c), Baetis densities were moderate at
242lnf , 49I/nf , and 2001m2 inEC2, F;C4, and EC5 respectively. The October, 2002, samples
showed Baetis absent atECZ, about the same density atEC4 (a00/m), and higher at EC5 (1297 /nf).
In the June, 2003, samples only six Baetis per square meter were found at EC4, and none were
present atECZ or EC5. The densities inEC2,EC4, and EC5 respectively in June, 2004, were I I 5 l,
2624, and 8302 per square meter. This indicates that the baetid mayflies are now doing well. The
basis for their recovery is not known, but it could be associated with increased precipitation in spring,
2004, possibly changing chemical conditions in the stream and increasing the flushing of detritus into
the stream.

The mayfly Cinygmula was essentially absent in all stations in June, 2004. In June, 2003, it was in
moderate densities in the upstream site (EC2) at 230/m', but rare or absent in the middle (ECa) and
lower (EC5) sites. This genus was also absent in the fall, 2002, samples but was in low densities at
stations F;CZ and EC4 in July, 2002. Cinygmulais characteristic of relatively high quality stream
systems being a scraper-gatherer, feeding on algae and detritus on the surface of rocks. Prior to the
construction ofthe road, this genus reached densities ofover 8000/m2 in late summer, although spring
and early summer densities were around 1000/m2 in the middle and upper reaches of Eccles Creek
(Shiozawa 2002b).



.28 .
g ' a )
E - &

sx
'EF

rn
\o
00

rn
o\
c.l
r-

s
\o
f-
o\

c c d
= B

HEpa€x
l c a

6 R
O X

C-\o
c\

=f

rn

c\
o\
\o

d i
B 6
^ r A
L i c
i d  6 \ f.- lTl O

a€x HE€a(

in
\o
c\
\o

lr)
c.l

f-
00
ca
co

d
F
8 q t

(, 6l

: ' r \
( ) > <
o i (

\o
c\t

o\
s

o\
f-
a(\

E
; S O
.98
r , c l FR

co

r-
c.)

f-|.)
t-
00

r-
GI
o\.+

d
E
i \ d
6 9 1' = x

ca 6r

> A

z;(
(\l
o\
o\

(l)

(t)

o

Gt
(l)
a
C'
&
a

(.)
a
h
o()

f T'l

Q O \o o \
A - <

(n
ln
+
(\I

6
oo

o\
+

oo
\o.+

i* O\
oo
c\rn

\o
(\l

(\
Q
ca

\o oo(\
o\
co

<f c.r

F{ 0O
+ ( \ 1

gt o\
00

+
=f

cn
rn

s C-\o
GI

ln
co

o\
f-

(\t

6l
c.l

oo
o\

(.)
bo

$n<=
oo
cn
c-

co
f-
f-
t-

rr
$
(\I
ca
(\t

co
f-
(\l
rn
(\l

\o(\
ln
(\I

sE$ c\t
ca
o\

c.r
o\
oo

+
ca \o

\o
oo

c)

bo

a

h
i: c)
p a

r  go
€ EA
€  9 P . -
ERE

_ = - . d(t) C! ut

h( i ^
= F i
l a

E \-/

*g
f u H
E c )

EE
c/l d

()
'=

C)

r8
tri h( . )  F a
r* f.a f-l

E^t>
< ' t r p
a L ) \ /

Fo
E
5( ) -
J i U
\r [I]( A v
q c )
E t ro ' =
rY l  H

o)
I ,^.
5 9 \
(tl \J
'u Fl
q/

C ) . v

Q ' 9
u t -
a ) - c
EE. x o
f4l v)

rt)(,)
o
o

tI]
J -
L I L

- O A

E &'rJ C)
5 ( )o x

a \-)

B
ii c.)

E5i
x v
8x
/ 1 5v fri
Es
( J =
( ) o
l i l r / l

( ! 0

A1 h
E,q

\ J h

E#a- .- --,
9 t ( - ,
r f iBg

J4([;)
o)
()
(A(.)
E()
rq
I t n
F Uq E l

J4q)
C)

O
6()
c)
(J

E1

o
a()

€
5
a

€c)
C)
(l)
(l)
a

,9

c)
(l)

E
o)
(c

d
ct)

c)
O.
a()

a

(l)
E
o
CB

3(l)

(,)

cg

o
F

c'i
()

.o
CB
F



c)

J4()()
a
(l)

o
C)

r r \

!
(l)

B
'i

ft

N

(+)€
\a
(a
e{

€ 6 a{ \o \a \a
e{

\a (r)
CD|,n

s
c-l \o

qc
a

clr* o

s
oo

CO
orn

(o
oo

s
o a

in

rn c.J

t\ ss a (f)
CN
CN

00
s (a

oo
\o
s C.l

$

O

>|

J4
a

F
JIo
I

O
a()
o()

a ? l

It

t
N\o
t\

\a \o ra
t-

(t)
(t) \a

(r)
Fr
e{
(a \o €

t \a

ra)
$\r
al

(n rr
o.l
(a c.l

!f tar cl (.) (f)

ci \o

(\
t- o\ (n c\ an

ro
rat

a

c{
O
ar )

;<

o
O
(D

J4()
G'
k

L)
a()
o
O

It
|n N \a \o \o t-

\o
tt
N

tri

s \o

(a (a
o\ cn

c{

t-.
\o

X

F

4

\)

i ,
c)

o

c)

s
:3'

U

k()

C)

()

V)

\)

iii()

c)

c)

|r

o

>,

o

a)

O()

=
"e
L

cl

(J(.)

$
-b()

s
F

$
L

'l
q)

2i
u
C.)

o()

L

. C a

()
o
o

Va

e1

s\)
"s

p

\
q)

;
a

o
o

t
c

N

;:(,)
C)
o

V2

F
s
$

.s'
u
:e

()

()
t<

gf

o
91\)

o

:i
k
c)

o. F

-

$
S'
$
L
q)

*
. q )

\
;
h
(I)

o'tr
F

a),s
o+
$
ts
H
t<
a

(.)
:E
F

o

ir.
s)

.q

a.
FI

"Es
;
()

C)

-r

"F

s
:i

c)

o

F

. F

. F

v

"{o
\J

;
C)

o

F

p
.s

q)

R

{.)

c)
l-r

t-

s
$

,s'

-
L
c)

o

-r

4)
(g

h

c)

o
k

F

c,

E
C)
0

:i

C)

o

O

4

el

A3
\J

()
C)

Q

0

h

O

{)

(l)

C)

E
q)

cg
=
a

()
g

a
o
CB

-o
(l)

(l)

tr
.rt

CB
CC

CB'('
(l)

ag
cg
a

tf,
O
O
ot
(l)

. =

c.i
c)

3(€
F



U?
t
t')
(t)

O

\o
so\ € \o

|n
(D

o\
(r)

ro
!|n
t

T
a{

€
t-({)
F-
(t)

c
\a
r-
o\

ral cn c\t \o
\o C.)

o\

t..
o\

CI
c.
ol

c-
ral

c*
o\

c.l
('l

g

r,-
sf

o\ 9 ra) cl o\
o\

a
\o
+

oo
\o
00

(.t
(f) o\ c.l

ol
00
ln

t*

oo
e{

@

$
\o (\

co
s a

CO
s

t*{
\o
c.l

ln
\o
a{(p

€€(r) \a \o
r.^
N
tr

o\
o\

Gl€
|n
\0
o\€
t

no\
tt)r-

c\l
rr rn

ca (n o\ C')

c.l

Ir

e{
cas
c.)

oo cl
(f)

(o
(\l
CN
(\l

a
c{
(n
cn

CI

c{

lrr

c-t

\o
c..
c{

oo
\o

\o e{ CN (n
c{
(?)

C\l
c-
oo

c.l

cl
co c{ -) cn

o\
€\

o\

\a
€

€
N

\o
w\o
(t)

\e
o\
fa€\
N

la
\o
(D

(o
cl \o

00
o\

\o
c.
CN

oo
tat
\o

cr
<f (f)

r.1
\o
(\l
s

cl
ol $

(o c?l c.l

c\
(o
c.) CN \o

(f)

l<

a

o
r<

O

k
c:,

C;'

o

L

()

()

00

C)

tr
a)

t
L

IF

H
k()

()

v
\
q)

v
\r

id{.)

s
v)

!
(l) 6)

O

o

a

tr

O

h

o

o .A

F



The hydroptilid caddisfly, Ochrotricha (a micro-cadddisfly), was absent from both the upstream
(ECZ) and downstream (EC5) sites in June, 2A03, but was abundant in EC4. In June, 2A04, it was
essentially absent in the upstream site, EC2, where a density of just six per square meter was
recorded. However, it was abundant in both EC4 (1327/nfi and EC5 (5S30/m). Densities were
high in several samples (these were mostly detected in subsamples). These insects attach to the
surface of rocks and woody debris and feed on algae growing on the surface of the substrate. This
taxon is tolerant to stressful conditions and their feeding behavior, utilizing algae on the surface of
rocks, means they are not reliant on continual detritus input and deposition. The substrate at station
Ecz,while highly armored, should have contained enough epilithic algae to support these caddisflies.
So their absence as that station is not clear.

Hydropsyche was also absent at stationF;Cz inthe spring, 2004, sample series. It was absent inthis
site in spring, 2003, as well, and in July, 2002,it was found at about 181nr2,73lfif ,2A0/m2 in2004.
This genus was the dominant benthic macroinvertebrate in the October,20A2, samples (1030/m2,
1024/m2, l32l/r* at stations EC2, EC4, and EC5 respectively). This difference could be due to
temporal changes (seasonal emergence) or a lack offood for filter feeders because ofthe high flushing
induced by the increased flows. The July , 2002, samples had densities of l8l, 1027 lnf , and 494/nf
at stations EC2, EC4, and EC5 respectively. While lower densities may be characteristic during the
early summer, a complete absence of individuals of this genus appears to be unlikely. This implies
that other changes in the environment have a role in the disappearance ofthis group from the stations.

Chironomids were the dominant taxon in the June, 2004, samples. They showed significant increases
over the June ,2003, densities being present at station F:Cz at 6060/rfi compared to the 2003 density
of 3837/r*. Station EC4 had chironomid larvae at 18265/rf compared to 7042/nf in June, 2003,
and 3345lhrt compared to 2424/nf in June, 2003, at station EC5 (Table 3). This family has
undergone a dramatic increase in density. Midges are quite opportunistic and can disperse readily.
In the absence of high densities of other til<a, they can dwelop very high densities. We did not
identify the midges below the family level, but it is certain that the chironomid community included
gftLzers and predators. The numbers at station F:C2 did not have the high increases seen at stations
EC4 and EC5.

Oligochaetes were the other taxa to show dramatic increases in density being 2939krt,48965/r*, and
37378/nf in stations EC2, EC4, and EC5 respectively. Their higher densities in the two downstream
sites reflect the insreased abundance of interstitial sediments. Oligochaetes are deposit feeders,
burrowing into sand and other depositional microhabitats. The scarcity of such deposits at station
ECz is likely related to their lower densities at that station. Both Copepod a, 364lrrf , 727 /r*, and
3091/mz at stations EC2, EC4, and EC5 respectively, and Ostracod a 01m2, 909hfi, and 4545/nf at
stations F;CZ,F;C , and EC5 respectively also reflect the differences between station ECz and the
other two stations.

As with the spring,2003, samples, the total densities of invertebrates in Eccles Creek in June, 2004,
and the higher number of taxa at each site suggest that the stream is undergoing a recovery. But the
major recovery seems to be occurring in the lower two stations, andEC2 appears to be responding



quite differently to the continued mine discharge into the stream. In June, 2003, the two aquatic

insects that showed increa ses, Cinygmula and Ochrotricha, are grazers. The two that were lost from

the system,Baetis and Hydropsyche,fedmore heavily on detrital food sources. The resurgence of

the two detrital feeders suggests that detrital input andlor retention has increased. This could be

associated with the termination ofthe extended drought and the flushing of allochthnous detritus into

the stream system. Thus, increased runoffmay have neutralized the impact ofthe continual scouring

and armoring of the streambed by the mine water input.

Biomass

Total biomass for each site (Table 4) was determined. Such estimates allow insight into the actual

partitioning of energy stored in the living system at different locations and time periods. As with the

June, 2003, samples, the June ,2004, samples showed that both the middle @Ca) and lower (EC5)

sites have the highest standing crop. Just as in June and October,2003, the lowest station (EC5) was
just half of the middle station (EC4) biomass. The biomass in the middle station was double what it

was the previous fall. In contrast, the biomass estimate forEC2 was actually lower than it was the

previous June suggesting at best no change in the community condition or possibly a reduction in the

benthos at that station. When the June , 2003 , biomass estimates are compared to the October ,2002,
samples, the June ,z}}3,biomass estimates were about half of the October,2002, biomass estimates.

The June, 2004, biomass estimates in station F:CZ were again about half of the previous fall's

biomass. But both stations F;C4 and EC5 were much higher than the fall, 2003, estimates being about

two and one and a half times higher respectively.

Table 4. Biomass comparisons, October,2002, through June, 2004.

Upper Eccles (EC2) Middle Eccles (EC4) Lower Eccles (EC5)

Sample Oct.,
2002

June,
2003

Oct.,
2003

June,
2004

Oct.,
2002

June,
2003

Oct.,
2003

Jute
2004

Oct.,
2042

June,
2003

Oct.,
2003

June,
2004

I 0.58 g 0 . 1 3  g 0.23 g 0.269 0.24 g 0.14  g r .39 g 0.10g 0.27 g 0.14  g 0.41 g 0.23s

2 0.34 g 0 .31  g 0 . 1 3  g 0.10g 0.40 g 0 .10  g 0.59 g 4.38g 0.04 g 0.07 g 0 . 1 9  g 0.719

J 0.47 s 0.05 g 0.06 g 0.069 0.27 g 0.06 g 0.50 g 0 . 1 8 0.40 g 0.01 g 0.37 g .057g

4 0.31  g 0.04 g 0.28 g 0.069 0.05 g 0 . 7 2  g 0 . 1 9  g 0.339 0.43 g 0.05 g 0.64 g L A T g

0.29 g 0 . 1 1  g 0 .33  g 0.05g 0.07 g 0.24 g 0.43 g 1.069 0 . 1 0  g 0 . 1 0  g 0.03 g 0.629

Total 1 . 5 9  g 0.64 g 1 .03  g 0 .53  g 1 .03  g 0.66 g 3 . 1 1 g 6.05 g 1 . 1 8  g 437 g 1.64 g 2.69 g

per m2 9.64
glm'

3.88
glm'

6.24
ilm'

3.21
gnf

6.24
glm'

4.00
glnf

18.82
ilm'

36.66
glm'

7 . 1 5
dm'

2.24
glnf

9.95
glm'

16.28
gl^'



Biotic Condition Index

Community tolerance quotients are a part of the biotic condition index developed by Winget and
Mangum (1979). The community tolerance quotients are of two types, the actual community
tolerance quotient, CTQa, and the predicted community tolerance quotient, CTQp. The predicted
community tolerance quotient is based on water chemistry, substrate, and gradient and was
determined to be 80 using the directions in Winget and Mangum (1979). CTQa values are a simple
arithmetic mean of pre-assigned index values for the taxa present at a given station. The CTQa
indices for the June, 2004, samples and an idealized stream, based on a combination of taxa collected
fromBoardinghouse Creek inNovember,200l, and all taxa collected inEccles Creek from 2007-
2004 are given in Table 5. Generally, CTQa values less than 65 represent high quality waters while
those between 65 and 80 represent situations with moderate to high quality water. CTQa values
greater than 80 represent low water quality or stressed systems. The June,2004, CTQa values were
82.72,9I.4, and 87.91 at stations EC2,EC4, and EC5 respectively. All are greaterthan 80, thus
indicating water quality problems with Eccles Creek. However, in June,2003, these stations had
CTQa values of 86. 8 , 94 .3 , and 96 .9 and in July, 2002, these same stations had CTQa values of 99 ,
52, and 66 (Table 6). It, therefore, appears that the three stations are still undergoing changes in
their CTQa values and that the only consistent site is ECZ which has given readings of poor water
quality since the initial 2002 sampling. The general trends of all three stations showed an increase
in stress from October,2002, to June, 2003, with a decrease in fall, 2003, and then an increase in
stress level in June, 2004. This indicates that significant problems still exist with Eccles Creek,
especially station F,Cz, and confirms the changes detected with individual taxa and biomass.

Table 5. Tolerance quotients.

Eccles Creek; June, 2004

Taxa

above
South
Fork
(EC2)

at
Whislqy
Canyon
(EC4)

Lower
Eccles
(EC5)

Ideal stream
(species list,
including
Boarding-
house Creek)

Ephemeroptera: Baetidae: Baetis 72 72 72 72

Ephemeroptera: Ephemerellidae: Drunella sp. 0 0 0 48

Ephemeroptera: Ephemerellidae: Drunella dodsei 0 0 0 4

Ephemeroptera: Ephemerellidae: Seratella 0 0 0 48

Ephemeroptera: Ephemerellidae: Ephemerella 0 0 48 48

Ephemeroptera: Heptageniidae: Cinygmula 48 0 0 2 l

Ephemeroptera: Heptageniidae: Epeonts 0 2 l 0 2L

Ephemeroptera : Leptophlebidae: Paraleptophlebia 0 0 0 24

Plecoptera early instar 0 0 36 36

10



Plecoptera: Leuctridae: Perlomyia utahensis 0 0 18 l8

Plecoptera: Nemouridae: Malenka califtrnica 0 0 0 36

Plecoptera: Nemouridze'. Zapada t6 0 0 t6

Plecoptera: Perlididae: Hesperoperla pacifica 0 t8 0 l8

Plecoptera: Perlodidae: Diura knowltoni 0 0 24 24

Plecoptera: Perlodidae: Skwalla parallela 0 0 0 l 8

Plecoptera: Perlodidae: Isoperla 0 0 48 48

Trichoptera: pupae 108 108 108 108

Trichoptera: Brachycentridae: Brachycentrus 0 0 24 24

Trichoptera: Brachycentridae: Micrasema 0 0 0 24

Trichoptera: Hydropsychidae: Arctopsyche 0 0 0 l8

Trichoptera: Hydropsychidae: Hydropsyche 0 108 108 108

Trichoptera: Hydroptilidae: Hydroptila 0 108 108 108

Trichoptera: Hydroptilidae: Ochrotricia 108 108 108 108

Trichoptera: Limnephilidae: Dicosmecus 0 0 24 24

Trichoptera: Limnephilidae: Hesperophylm 0 0 108 108

Trichoptera: Psychomyiidae: Tinodes 0 0 0 108

Trichoptera: Rhyacophilidae: Rhyacophila l 8 0 0 18

Trichoptera: Uenoidae: Neothremma alica 0 0 0 8

Trichoptera: Uenoidae: Oligoplebodes 0 0 0 24

Coleoptera: Dytiscidae 0 '72 0 72

Coleoptera: Elmidae. Optioservus 0 0 108 108

Coleoptera: Haliplidae: Peltodytes 0 0 0 54

Diptera: Ceratopogonidae 0 0 108 108

Diptera: Chironomidae 108 108 108 108

Diptera: Empididae: Chelifera 0 0 0 r08

Diptera: Empididae: Hemerodromia 108 108 108 108

Diptera: Simuliidae'. Simulium 0 0 108 108

Diptera: Stratiomyidae: Allognasa 0 0 0 108



Diptera: Stratiomyidae: Caloparyphus 0 0 108 108

Diptera: Tipulidae: Dicranota 0 0 0 24

Diptera: Tipulidae: Limnophila 0 0 0 72

Diptera: Tipulidae: Tipula 0 0 0 36

Diptera: Tipulidae: Pedicea 0 0 0 72

Diptera: Tipulidae: Antocha 0 0 0 24

Collembola 0 0 0 108

Hemiptera: Saldidae 0 0 0 108

Acari: F{ydracarnia 108 108 108 108

Ostracoda 0 108 108 108

Copepoda 108 108 108 108

Cladocera 0 0 0 108

Mollusca: Gastropoda: Cryraulus 0 0 0 108

Mollusca: Spharidae: Sphaerium 0 0 0 108

Oligochaeta 108 108 108 108

Tricladida: Planariidae 0 0 0 108

Nematoda 0 108 108 108

Total 910 t37l 2022 3694

n 1 1 l 5 23 f )

CTQa 82.72 91.4 87.91 67. t6

Comparisons of Community Tolerance Quotient and Biotic Comparison Indices

CTQa values for Eccles Creek can be compared from the 1979, 1990, and 2000 time periods. These
values detected the impact in the 1990s in three stations below the mine (EC I ,8C2, and EC4; Table
6), when the stations recorded increases in the CTQa values from the 50s and 60s to the 60s and 70s.
The 1990 spill did not reach the lowest station, EC5, which maintained its CTQa in the 50s range.
Beginning in 2001, the average CTQa for the stream jumped to 94 and stayed above 70 in 2002, and
in June, 2003, it was again near 94 but fell to 78 in the fall of that year. In June, 2004, it increased
to 87. Based on the CTQa values, the mine discharge has had a more intense impact on the stream
than did the 1990 detergent spill, and between 2001 and June, 2A04, the number of clean water taxa
has decreased substantially in both F;C4 and EC5.
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The biotic condition index (BCI) is simply CTQp/CTQa X 100. This measure, according to Winget
and Mangum (1979), can be used in conjunction with CTQa to generate abroader interpretation of
the state ofthe stream system. Ideally, if all predictors are accurate, a pristine system will have a BCI
of 100 (CTQp : CTQa). BCI values below 100 represent a condition where fewer clean water taxa
than predicted are present and thus indicate a reduction in the quality of the habitat. Any BCI value
above 100 represents communities whose clean water taxa are in greater abundance than predicted.
In32 of the 43 sample stations presented in this report (Table 6), the BCI was over 100. None of

the stations sampled in June, 2004, had a BCI value above 100, although two stations, EC4 and C5,
had values over 100 in fall, 2003. The BCI values generated in previous studies of Eccles Creek
indicate that the CTQp is systematically biased in its prediction of the expected average community
tolerance quotient. However, that implies that a BCI value less than 90 is a strong indication of
problems in the system. In general, stations EC4 and EC5 have fluctuating BCI values tending to
have higher values (more clean water taxa) in the fall and fewer clean water taxa in the spring.
However, it also appears that the trend is one of increasing BCI index readings each year. This
indicates that the community, rather than recovering, is still deteriorating in condition.

CTQp values are likely to induce a systematis error into the computation. The interpretation given
in Winget and Mangum (1979) cannot be assumed to have consistent properties when compared
across streams. Further, the CTQa values are based on the average index from just those taxa that
are present, and all taxa are weighted equally regardless of differences in abundance. A site could
conceivably have just a single individual and nothing else. For example, one specimen of
Neothremma would give the sample a CTQa of eight. One Neothremma and 5000 chironomids
would have a CTQa of 58 while 5000 chironomids would have a CTQa of 108. For these reasons,
the CTQa and BCI values cannot be relied upon as stand alone indicators of stream condition.

Diversity Index

Diversity indices are a way of combing both number of taxa and relative densities into a single
measurement. High diversity index values indicate more taxaand a greater number ofindividuals per
taxon. Low diversity values generally reflect a depauperate fauna in both species and somewhat in
numbers. The baseline stations (the 1979 samples, Table 7) had diversity values ranging between
about 1.96 and 3.5. The areas impacted in 1990-1991 had diversities values around one. But in
September, 1991, the values fell to around 0.5. However, in that same sample series, the Upper
South Fork had a diversity of 0.7 considerably lower than in the previous year.

Diversity values from 2001-2002 were below 1 .0 for all sampled stations. In June, 20}3,the diversity
index value exceeded 1.0 at station F,Cz, and the diversity value has stayed above 1.1 since then.
Station F,C4 exceeded a diversity index value of I .0 in October , 2003, but the long-term trend
appears to be hovering just below the 1.0 level with the June , 2004, value at 0.982. Station EC5 has
had its diversity value fluctuating below that of station EC4 until the June ,2003, sample period when
it had the highest diversity value (1.147) recorded in the post discharge period. It appears that a
slight recovery may be underway in the downstream-most station, EC5. However, the diversity
values are significantly below those of the reference conditions established in the 1970s. Both
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stations EC4 and EC5 would need to have diversity indices in the 2.5 to 3.5 range. Station F,Cz
would only need to double its index value to return to the pre-development conditions.

Cluster Analysis

The final analysis utilized in this study was clustering. This approach generates a visual representation
of the relationships among samples based upon their similarity or dissimilarity to one another. The
dissimilarity index utilized in this study considers both quantitative counts of individuals within each
taxon and their relative densities. The cluster results (Figure l) separate the majority of the spring-
summer samples, including all ofthe reference samples, into one cluster while the fall samples are part
of a second cluster. The exceptions are eight spring samples taken in the 1990s and one sample taken
in fall, 2003, at station EC5 . The 1990 samples occur in the fall cluster but show a high dissimilarity
to other members of the fall grouping. The fall, 2003, samples from EC5 placed that station in the
spring-sunlmer samples with it being most similar to the 1979 reference samples. The overall
separation of spring-summer samples from the fall samples illustrates very clearly the effect of
seasonality.

The spring,20A4, samples joined the spring-summer cluster as was expected. Station F,Cz for the
spring, 2004, clustered most tightly with station F:C4 from both 2002 and 2003 suggesting that the
community at the upstream-most sampling site (ECZ) may be converging toward a structure similar
to that previously seen in EC4. Station F;C4 was well scoured immediately after the increase in
discharge into the stream. However, both EC4 and EC5 in spring ,2004, combined to form a separate
clusterjoining basally to the spring-summer cluster. While these sites were most similarto the spring-
summer cluster, they joined at a dissimilarity level above 0.8 which is very divergent. This indicates
that while they retain some of the seasonal signal, their community structure is becoming more
divergent rather than converging with the baseline data from the late 1970s. Thus, the cluster
analysis indicates that the stream is still far from its original condition and the lower stations appear
to be in a transitional state. but to where is not clear.

CONCLUSIONS

Eccles Creek in June, 2004, still showed significant impacts from the increased inflow of water. The
number of taxa had increased beyond that recorded in previous sampling periods since the increase
in discharge, but the number of taxa was still just 40o/o to 55Yo of the total number recorded per
station in the 1979 samples. Stations EC2 and EC4 appear to be the ones that have recovered the
least. Total densities of invertebrates for all stations had increased dramatically especially the two
downstream stations, F;C4 and EC5. Their increases exceeded what would be expected in an
unimpacted system, but high densities in low diversity systems is common when a system has been
impacted.

Baetis returned in numbers in the spring,2004, samples at all stations and at densities that imply it
is doing well. However, the grazer, Cinygmula,became rare suggesting that something impacted

16



this taxon perhaps either food availability or recruitment. The causal factors are not known. Another
grazer, Ochrotricha,was essentially absent at StationEC}but had good densities at stations EC4 and

EC5. The downstream abundance of Ochrotricha, which utilizes the same general food type as

Cinygnula, suggests that Cinygwula may have been more limited by recruitment failure rather than

by a lack of food. The net spinning caddisfly, Hydropryche, was absent at StationEC2 and in low

densities relative to previous years at the other two stations. Its distribution was similar to that of

Ochrotricha. Chironomids and oligochaetes increased at all stations but were most abundant at

stations EC4 and EC5. Their numbers reflect the better conditions at these two downstream stations.

Biomass estimates did not increase in station Eczfromthe previous spring sample period. However,

both F;C4 and EC5 did have significant increases again reflecting the improved conditions at those
two stations. The CTQa indices indicated that the tara composition at all three stations tended to
have relatively fewer clean water tara. Station F;Cz has been relatively consistent in its CTQa ranging

between 99 and 83 from 2002 to this sample series. It may have improved slightly from the initial

sample in July, 2002. F;C4 and EC5 both appear to have gotten worse as time progressed. Both had

CTQa values in the high 50s and low 60s in July, 2002, but in this last series, their CTQa values were

about 90. When the CTQa was adjusted for the physical parameters in the stream, station EC2 had

consistently lower BCI values than expected. Stations EC4 and EC5 both had fluctuating BCI values
tending to meet the expected score during the fall sampling period and then having lower BCI scores

than predicted during the spring sampling periods. However, their BCI values appear to be on an
upward trend indicating decreasing quality.

In contrast to the CTQa and BCI indices, the diversrty of stationECZ appears to have slightly
improved since the initial sampling in 2002. Its diversity level is still much lower than we would

expect in an unimpacted stream, but the increase in diversity is generally interpreted as a positive
indicator of change. Station F:C4 does not appear to have changed much, but EC5 may have
improved considerably from winter, 2003,to spring ,2004. All stations still need substantial increases
in their diversity indices before they could be considered recovered.

The cluster analysis indicated that the upstream most station, F;Cz, was becoming more similar to
station EC4 in previous spring samples. However, both F;C4 and EC5 for the June, 2004, sampling
series had a significant increase in dissimilarity between their community structure and the spring
samples taken in previous years. These two stations cluster out together, with a dissimilarity less than
0.30 between each other, and they are part of the spring-summer cluster, but their clusterwas also
over 80% dissimilar from the other spring-summer stations. That high dissimilarity suggests that the
two stations are on a separate trajectory taking them farther away from the baseline spring-summer
community structure documented in the 1970s.

In spring,2004, the community again had detritivores as a significant component especially in the
downstream two stations where both midges and oligochaetes were abundant. This may be
associated with increased runoffinto the system which would increase allochthnous detritus input.
However, the upstream most station, ECz, showed the effects of the armoring of the sediment
through the continued high flows. The armored substrate then tends to be cemented together by the
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precipitation of carbonates. The carbonate precipitate has cemented the rubble and even woody
debris into a solid stream bed that is incapable of retaining particulate organic matter and which also
severely limits interstitial habitat for stream invertebrates. This marl or tufa streambed may have
existed prior to the increased discharge since it has been observed in other nearby unimpacted streams
(Shiozawa personal observation), but in those cases, the marl is much lower in extent and loose
sediments form a veneer over the encrusted substrate. In those systems, sediments input from side
drainages and the riparian appear to be in a quasi-equilibrium with stream export.

In Eccles Creek, the sustained high flow tends to rapidly flush sediment out of the stream channel
especially in the upper-most reaches where the inflowing mine water is the most sediment starved.
It does appear that some of the sediments are accumulating in the downstream stations especially
EC5. The retention of the sediments may be in part assisted by beaver activity, which often favors
the retention offine sediments, and these foster increases in tura that burrow into fine substrates such
as chironomids and oligochaetes. Other taxa, especially stoneflies, which require higher interstitial
oxygen tensions associated with coarse sediments, will be excluded from such habitats. Conditions
now suggest that the high carbonate content of the water is also important. As the water degasses
carbon dioxide in the turbulent upper reaches ofthe stream, the loss of carbonic acid shifts the stream
to a more basic pH. This favors calcium carbonate precipitation and a cementing ofthe substrate.
This amplifies the problem of low sediment retention.

As emphasized in previous reports (Shiozawa2002a,b, c), the benthic community in Eccles Creek
is unlikely to return to the structure that existed in 1979 unless the sustained discharge is eliminated.
The higher flushing rate relative to the input of allochthonous detritus will tend to prevent the re-
establishment ofthe 1979 community structure, especially in the upper reaches of the stream. It may
be possible for the lower reaches, especially EC5 to mover closer to the 1979 standard, since the
lower reaches should be able to accumulate detritus flushed from upstream.

18



Figure l. UPGMA cluster dendrogram of relationships among stations and dates sampled.
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ECCLES AND IUIUD CREEKS

CHAPTER 1

INTRODUCTION

In early August 2001, the advancing face of the Skyline Mine encountered fractured

sandstone, resulting in a significant inflow of water to the mine. From early September 2001
through July 2003, this water was discharged from the mine to Eccles Creek at rates ranging
from about 7,000 and 10,000 gallons per minute ('gpm"), compared with an average discharge
for the 30 months prior to August 2001 of about 1,500 gpm. Except for a period of lower

discharge (fess than about 1,000 gpm) in the first two-thirds of 2004, the discharge from the
mine since July 2003 has typicafly ranged from about 3,000 to 5,000 gpm.

Beginning in late 2001, EarthFax Engineering has conducted detailed evaluations of the
impact of the mine-water discharge on geomorphic conditions in Eccles Creek and its receiving
stream Mud Creek (see EarthFax, 2002). As part of the earlier evaluation, nine reference
reaches were established to assist in annual monitoring of the stability of Eccles and Mud
Creeks. The purpose of this document is to present the results of the 2006 annual cotlection of
data from the reference reaches and to compare the cunent results with prior data.

EarthFax Engi neering, lnc.
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CHAPTER 2

FIELD DATA COLLECTION METHODS

The locations of reference sites previously established on Eccles and Mud Creeks are
shown on Figure 2-1. Monitoring of the reference sites was conducted on October 9, 2006 in
general conformance with the recommendations of Harelson et al. (1994) and included the

following:

Locatinq previouslv established benchmarks at each site.
Photoqraphino each site, as recommended by Harrelson et al. (1994), looking
upstream, downstream, and across the channel at each cross section location (see
Appendix A).
Locatinq previouslv established cross sections. The endpoints of each cross
section were previously marked with 4-foot long, 112-inch diameter steel reinforcing
bars that were driven approximately 3.5 feet into the ground.
Survevinq the channel cross section at each site. A measuring tape was stretched
between the cross section monuments and surveying was performed using a Sokkia
survey level and rod. Elevations were shot at each change in elevation (e.9., slope
breaks, channel banks, etc.) and the survey was closed by re-shooting the station
benchmark. The readings were recorded in the field log book (see Appendix B).
Survevinq the lonqitudinal profile at each site. The profiles extended a distance of
approximately 20 times the channel width (half upstream and half downstream from
the cross section location). Data were collected to indicate the elevation of the
channel bottom at the thalweg, the water surface, and indications of bankfull stage.
Measurements were collected on intervals approximately equal to the channel
width. Data were collected using a Sokkia survey level and rod, with the location of
the starting and endpoints being measured as noted above. Data readings were
recorded in the field log book (see Appendix B). Results of previous surveys had
indicated that top-of-bank measurements were highly subjective in these mountain
streams. Coupled with the short day length and the need to collect the required
data prior to the onset of darkness, no top-of-bank measurements were collected
during the 2006 evaluation.

EarthFax Engi neeri ng, lnc.
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CHAPTER 3

RESULTS SUMMARY

Cross section and selected profile spreadsheets and drawings are provided in Appendix

C. These data were plotted for2002 and 2006 to visually assess the effect of the mine

discharge on geomorphic conditions within Eccles and Mud Creeks. These plots are presented

in Figures 3-1 through 3-9.

In steep, cobble-bedded streams such as Eccles and Mud Creeks, several of the survey
measurements are subjective and difficult to replicate from year to year. lf the survey rod is set
on top of a cobble one year and to the side of that cobble the next year, the apparent channel

bottom may vary by several inches, even though no appreciable change has occurred.

Furthermore, although cross section locations are fixed, the profile points are re-established

each year as recommended by Harrelson et al. (1994), resulting in some variation in location
from year to year. Finally, some measurements (e.9., the location of bankfull stage) are highly

subjective. In Eccles Creek, which is cut into a steep canyon, it is frequently difficult to discern

between the bankfull stage and the adjacent hillside. And although Mud Creek exists in a

broader floodplain, down cutting unrelated to the mine-water discharge has made it difficult to

objectively establish a bankfull stage in several locations. All of these factors may contribute to
reduced data quality within the survey area.

Notwithstanding the survey difficulties noted above, Figures 3-1 through 3-9 indicate that
no substantial changes occurred in the reference site profiles and cross-sections between2002

and 2006, with the exception of stations MC-3, MC-4, and EC-1. Variations in the conditions at

MC-3 resulted from the 2003 removal of a beaver dam (by local residents) that was located in

the area of Stations 0+00 through 0+20 in 2002 (see EarthFax, 2003). Debris from the beaver

dam washed downstream and plugged the road culvert downstream of the channel cross-

section location. This resulted in aggradation of the stream in some locations and downcutting

of the stream in other. This debris was removed by county crews in 2003 and placed in a large
pile on top of the bench mark, obscuring its location. The 2006 survey was conducted using the

elevation of the cross-section pin of the right bank. The calculations were completed by

EarthFax Engi neering, I nc.
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assuming that the difference in elevation between the pin and the benchmark was the same
from the prior year. Also, a new beaver dam had been constructed at the original upstream
location as well as a smaller dam downstream of the road crossing. These dams are reflected
in the profiles.

The channel bottom at MC-4 exhibited more variation in 2006 than was apparent in prior
years. Visual observations of the stream channel at this location indicated short stretches of
aggradation and degradation that did not previously exist in the reach. This reach exists within
a pasture that is heavily grazed, with banks that show signs of extensive damage from livestock
access to the stream.

As indicated in the 2003 annual report (EarthFax,2003), differences between 2002and
2006 at EC-1 are likely due to a longitudinal shift in the profile end points along the channel. To
assess this effect, Figure 3-1 includes not only the 2002 and 2006 profile data, but also the
2003 profile data. As indicated, essentially no difference exists between the 2003 and 2006
profiles, indicating that the shift occurred in the 2002 survey.

Notwithstanding the above observations, the 2006 survey data and visual observations
of the reference reaches indicate that mine-water discharges have not substantially impacted
geomorphic conditions in Eccles or Mud Creeks.

EarthFax Engineertng, lnc.
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EC-l upstream view



EC-l downstream vrew

EC-2 cross section



EC-2 lower upstream view

EC-2 upper upstream view



EC-2 upper downstream view

EC-2 lower downstream view
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EC-3 upper upstream vrew

EC-3 downstream view



MC-l cross section

MC-l upstream view
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MC-z upsteam view

MC-2 upper downsream view



MC-2 frrst intermediate downstream view

MC-z second intermediate downstream view
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MC-3 upstream view

MC-3 upper downstream view
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MC-4 lower upstream view

MC-4 upper upstream view



MC-4 upper downstream view

MC-4 lower downstream view
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MC-5 upper downstream view
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APPENDIX D

Mine Maps

As required under R645-302 -525 -27 0

CONTENTS

Skyline Mines, Mine 3 Levels 2 and 3 2006 As-Mined - CONFIDENTIAL FILE
Skyline Mines Projected Mining 2007 -2011 - CONFIDENTIAL FILE
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APPENDIX E

Other Information

In accordance with the requirements of R645-301 and R645-302

CONTENTS

None


