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FAX

FROM: SOUTHERN UTAH WILDERNESS ALLIANCE
P.0. BOX 401
MONTICELLO, UT 84535
PH: (435)587-3636
FX: (435)587-2193

TO: Mary Ann Wright ‘
~ Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
P.0O. Box 145801 ‘
Salt Lake City, Utah 84114-5801
Fax (801) 359-3940

RE: New Permit Application, UtahAmerican Energy, Lila- Canyon Mine

C/007/013, Comments on the Administrative Completencss Determination
and Request for Informal Conference

TOTAL PAGES WITHCOVER G
. T

" SENT IN FOUR (4) PARTS:
1.  LETTER
2.  EXHIBIT B (THROUGH PAGE 20)
3.  EXHIBIT B (THROUGH PAGE 39)
4. EXHIBITS A,C,D,E

ReCeiVED
APR 22 2002

DIVISION OF
OIL, GAS AND MINING
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| RE " New Permit Awhuﬁon, UtahAmbricah.Emmr Lis meh Mm° C’°°7’°13 o
L " Cofnments on: the Admini mmve Gompletenessbetemrnatlon ‘Reguiest For
Infmuthonfemm : -

dwmgxtsrcwcwfortechmcalcompleteness andeouems,andthepstxonsmmuve. L
C oomplctcncss Bemtmimtion has. only initiated the wchnical review process o

L SUWA aso requemmatthemwswnholdanmﬁ)malconﬁme onthie appﬁcmonfbr-f v
penmt. andthat suchconfemcebe‘heldatthe Dmsmnofﬁecs[ocatedeaRLake Czty ﬁg .
R645:300-123:100, 120, |30 The comments Below briefly sumimiarize th¢" isshés' SUNA
. intends to raise at the informal confexence R645:300:123.110. As alfowod undor the rules; em».? o

comments summarize the xssnes, they are | not exhausth for any puucmlar issue; a%%tc}t&(

. P.0. Bax 401
Monticello, Utah 84535
Phone: 435-587-3636

‘Fax: 435-587-2193.

Printed an recycied paper ‘il suwa@suwa.org
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xmdcrstandsthatthe confereme will provxdeanopportmntywaddrm each ;sauqmgreeter}“

detail. The process of the informal conforence aloge riay. msclosemhmomems,,wlncﬁ Gatipe

addressed at that' time or thmugh additional commeuts subm:tted by SUWA dm‘mg the.'

) -.’Dmsxonstechmeelrevlewptom | L ~ L

‘ "-‘_”’-A. - chmmm mmmomnon R s

cne O 41‘, " Acid-"or Wmﬁg mm Rm 624300 of the. ‘coal mmmg mlw;‘ :
:("B.ulcs”) require eachapphcmtm‘:ollect mmplesmm:bomgsordnnmmmm -

v these samples for acid-or toxic-rfonmng mamemls chxﬁeany, Rnlc 624 32Q xeqmrcs thc RN

'«Sapphcant to perform chmaﬂ amlysm foz dcid- or tomo—formmg or. alkahmty-pmducmg G

mmnais and themr cmm:nt m ‘the " strata nnmedmtcfy abwe and bcltm the ‘coal sem 1 be

UEI’s penmt apphcauon does not oontam any indxcauon that such sample were.:. :

”'collecu::d and analyz:cd or anythepomngthe resultsofmy sﬂchamtysxs Inﬁwt, UEImakes " = “
aneodotalstatemcntsabmnthc absenceofany ‘provempmblem”'with»“ -formmgaxknl“ or :

' ."tonc mntenals at the Stnmysxde ‘mine and specxﬁcaﬂy 'a.sscrts that’ dm'Su if

S assertxon 1s not mcluded Rule; 624300 is fO!' “Iand& thm ﬂxe penmt anda&mm axeas,and o L

Sunnysxde satxsﬁes nexther crimmm Motc lmpomntfy the requimmem clearly m:ust be met‘

o thmnghsubtmssxon of data; net-anecdotes. -

Subsmﬁwemrmume mqps. Rmemmo reqm mbxmssmnof cmss:*'

o sect!ons and ‘maps” showmg the “hcatwn and exiwt of subsurfacc water,” includmg thé “areal -
... and'vertical distribution™ ofaquers andpomayal of“seasenal differences ofhwt wmte VEI

has, 1dc1mﬁed both what it calls a rcgmnal aquxfer" and several ‘perched aquers,’f iw,.; :
* complied with this roquirement. - o

o 3 Surface water resources. Rulc 724 200 rcquucs the apphcant 0. sub:mt

- “mfonnauou on surface-water quality and qumuty mfﬁc:em to'deraonistrate seasonal variation.”

| The Rule further requires the collection, at a minimun, . of baseline data on specxﬁe&pammeters% ,

~ for the water. quahty description and of “baseline information on seasonal flow mtes’ for the

water quantity description, ‘
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Fo: years me Dms:on has mwrprewd this Rpleto requﬂe the '
mformam collected quarteﬁy fot a m:mmum oftwo ympnor to pmv_ S

! 3 Ihesewenswesampledeemw%Udaysapm),‘ vice: foi.¥:
ﬁ‘i( V" i once in 1996:dnd- 2001, m&zmmmmmmzm".m& :
M ,,,.ﬂ/ and spomdlc samplmgldoes not pwmde"mq\umddamm “seasonal

u> A UEI sdescnpuonofthe‘plczomemosurfasezsdurly ﬂawedmthatlt'is.dcpwtcd.-,.. .
as’a uniformly’ dippiog. pxanar surface over the entire. pemnt area. - UET has,:; T
N T * without  justification: or axplanauou, enmpolatcdto the six-square mile‘pérmit: -
S : . arez. on. the basis of water lever data. in TPA-1," -2, and’:=3 covering: only . = .
appronmately one squaré wile. *UET 4lso igniores known: elevation_pointy from. - L
the Horse Canyon mine; the effects: of faulm andeven its awnamx fm me most.;;.
recent levels shownmAppcndlx 7-1 : S . o

S UEIpmwdesnonﬁ‘mmanononthermof‘f'[.[_‘ ‘_ ot‘g;nwdwater

: - UEI fails to address the effect of faults enﬁsemovemenr,dxscharge,dep!kem of. .
I \J\, the ground water, although. known east-west: trendxng faults are cteariy pmsent m

. the permit area and notedmthe applxcamm. :
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mdspmgsmmhghmsatwawdmwhehﬂﬂcausthc“pachedmf-"mbﬂydm

st!bmlﬁeébyUEIﬁvmthe seq:&andmgsm(l)dmcollectedmtheﬁalloflm bleR o
Consumng Gmup. and (21 dala. ﬁ'om a seep and spnng Survey cmd by EarthFax '
Engmemngm 1993-1995.. Oply mﬁequeqt, sporadic: dits has beon coliecbdm e '_ s’
smngsmoposedfmmmw;;mg.coﬁtmy.wkulen4 IGO E\Kthcr .

'While the JBR répért covers. I9seepsandsprmgs 9 atemﬂxe iredof:
‘Horse Caayon Miner and do-nt: Fepresent “presmining” bascling
< amiothier 9 are: alSo. oWitSide the 'perinit kica. OB L spéing 154
T "jperrmxum(anhqngb - OO&ctﬁ'omtbeHorseCanyonhﬁne

- and Was ot sampled By JBR: "Tlius ihaIBR.swvey y:elﬂs no;:me—nnamg
L buelmc chm t‘or the penmt arem

S The BarthFax surveys summanzciff'm'&ppemﬁx 7-1 ixsts GO'SOeps,and
. springs. Ofthese BSmeamdomdethcpem%md 5 ate i3
arcthhmﬁxcpmposedpcxmt '

‘ : -.g:j;..uatmlyom of thmlwatwns '

"" : \% mme wastr. (a texm deﬁned o melnde waste-rock meum removed ﬁ'om unde[gmnnd:.{..'
d}“ 3 woﬂcmgs) or undergmund devehpmcnt wastc as ‘“rock slope mateml ‘8 térm the ques do.not -
Q N \)’\ , dcﬁne The. apphcatxon docs not speclfy cxactly what thls “xock slopc matcml” is or how m w:HE -
" g belanded: « SR - S
0\7\9,&() SRR ¥ LOCGWMQI'MMWM Theappheanon says, wmously, thntthecoalt '_
" mine waste will bedisposedofmthereﬁxse pile, will beusedas sm;oumlﬁllmmeml andwnll"
* be spread out and gradcd 50 as to.be. compatﬂ:lc with the natuxal su:rounchngs. It wnot elcat if

A T |
\/)L 4 i/ l , .‘
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L 9. j nmuofmdmwm mapphuuonmdleamﬁiatmd-:and.'m
formmgmatenalswdlbecoveredhyfomfeetofﬁnuponreclmanon. Thetusnowkhq:atto'"ofz

poaye -'.-,, .

dxstxibmcdmthc%mdmmbedsxtepnorprementoftopsmL L
)

specxﬁcasmwhcrem-gmdmgm'ﬂocm Emyofxtmolmcmmemswfmdtcbe \»v\ﬂ
"j_";jj‘anyamd.mom,fommg,msuchmd-andtomfommgmmeombemd S‘W““j

mmagaommmmMemmwm&mfchmmmaL o ':_.‘f_;
“ .w. rwngqfcoalmm mcapprwamnmdlmesu:atmme‘, opmem S

or ioxtc—formmg matcnals and allowthem to be handlad properly. -Under t!us plan, “t Would be
possxble to p[ace as much as 12 500 cubxc yatds of w mme wastc as ‘stmcnn'al ﬁn”’ thhout

» ? ofthe chmme.l below the proposeddischatgc pomt,so mwmubampossﬂﬂe a‘m mpam :
e,éa WQW) ofdzscharge on chanme} moiphology: S L SE e
(\:* AR -1 I)wreasedsalhdty thlc UEI pnmdcs Be.” mfonnatxon on ground water
" ot "_’...quamy, the ground water brought ugs and discharged in this fashion will grobably contain: low -
. \,)V _ TDS The dlscharged water will ﬂow for several m:lcs over the Mancos Shale before drammg
: 3“74 = :_mmcrnoe River (and thenice to the Green asid Calorado Rivers). TheMamos Shale xshzgh{y
\p ¢  saline, and the. salts wallbcdxssoivedmthc watcrbeforextdmmslmothel’nce chr Thus the
. | ‘prOJect will increase’ saluuty in th.e Colorado vaer by an uuquaxmﬁed amount (dtrectly n
Qi\fpb contradxctlon to the Colorado R.wcr Basm Sahmty Control Program) UEI has made no- attcmpt
: toaSSeSSﬂummpact ' R
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- ‘ 13 UPDESpmdt. Asthlsxsanapphcaﬁgnforancwmmepemxt, wmm' ‘

mfotmatxon. audapumcmewpenod.

urs

process mmust be followed, including UE's fling of ' notice ofmmm wnth il relevnnt up-to-date B

o Be"/‘/‘ ‘thepxoblmmmadeworsaﬁﬁile&otsthnrbﬁ-(}w.asprmgahwelkxse(;auyoane, and

| ‘V%'Q‘«’V : ft:hen ase 1o pre-mining basehm m for tbxs & an& L-x-e L-9«G and L-m».G arc au S

: ‘:j(and oons:stent w1th its purposej Rnh: 731 221 xeqmes tbat momtonngcompam Qpcmtmg data

-_:fwnhbasahmdataonthemquuedparametcrs Wlmcthm:snobaselmedata,thcmcanbeno,
g detemmanonofmpacts amtmeﬁecuvemomwnng. Eqmmaﬁely,smceUEracknoj 1 s that

- saturated zone a.nd completc fa:lute to. 1denﬁ13' the dxschargc ame. Wxthour tins mfonuanon, UBI

wuam impacts to the (so far upknown). hydrologc _,

\ Asnotedabove therem‘eno basehnedataon seve:al reqwedtopwsy
ete Iack of chmactenzahon ofthc movcment ofwatcr m thé deep' 5

balance Further, even though Rule 728.320 specxﬁeally reqmrcs thc appheant 0. mcludef :
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‘ fmdmgs on whethet ac:d-formmg or mxwfonmng matemls axe pmdem. the words acxd- i

';fommg”ana“tom-fommg”mgmappmmmemc S
anh 8. Cumulatve brpact Ares.” WcmconccmodﬁxatUE[has notptovrdcdenoug‘h';
' ;f:"_;daw on e:usung surface md gromd wam resourees that the Dmswn can emﬁhsh&

‘, i'fwm;emovedfmm s cmmlﬁa:thecm bovindary be largé enougmoevalummpaets?f}i .
thmarehkolytooocmtothedi'scmrgem 'I‘heUSGShaspmparedacrosueeﬁonMi,sa{?..[
A-,;.mm accmmepomayal ofthedeegsmmedm thasuny mformatxoix prov;dedmthc?.APff.;.‘ S

. '_.‘?'::basns fore'vhluaung xmpacts AT
SUWA”has anacheﬂ a declarat:on and _', X

) : commcnts mgardmg the vamon’s techmcal review mthat mam:r Althotxgh SUWA nccogmzes : |
- that fio mehmGal amlysxs has oecuﬁed herc yet, ﬁze &cl‘amum m rcpoxt contam relevant ‘_ﬁ 3
'f‘ljl'mfomzauonthathllbehelpﬁumthe Dmsaon durmgﬂs teechmcal xevxcw p:oeess A

Inadeqm dacﬁpﬁon of comtmction, apefatlon or use; ami rectaiadion.
:SUWA is eonccmed wmth the constmcuon, operanon, nsef and reclamatxon of thie various .'
facllmcs and’ workings. No swface dismﬂmce or facxlmwﬁ stiould be lbcated onf Iands of
:4w11demess ‘character. Should: the: proposed mme or some altemanve to: the pmposed mme .
- contemplatc surface dlsmrbaucc and/or facllmes wnthm such lands, mﬁgtnion measm'es should -
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“be apphedto reduce conﬂxctwnth wxldemess land usc m&msupplemmtal qnalmcs (mclndmg
wﬂdhfe vcgctauonandwatetsouxces) Of. coume,. upon compreuon, facth&xes mustbe remcwed L
and&smbmcemhmedmmgmepeﬁommmdardcompnﬁbleMawﬂdemmhnd R

L C‘anyon Mldemess mvemory xmmt. No mechang:d eqm.pmentwou@ be pgrmma in thm lands R
¢plain hothwﬂlpreventsuch" smage,;

bereﬂecwdmﬂ:eteclanmnoncosteshmawsmdbondmgmqﬁiremem RS
S 21'.'. OutdatedkeclamatthostMme. ﬁereclamanoncostestxmte(Appendtx
&I)mmsthamhavebeenesumtedbasedon“mmsneavyanf Dt i
AnnualEdmomMQOandthe“CaMpmuarPerformanceHandbdo ", 30 Edition, October 1999 .~ . "
Usmgmotothreeyeatoldhandbooksdocsnotprommwcmme Osts )
mclamatlon. ' : ‘ \

P

22, Clmrly erromeous ntinm The eeﬁhmovmg pomon of the mmate smes that, .
- appromately 44,201 cubic yards of inatenal will be chsm‘bmed over the 28 m chswrbed site
- and that an additional 61,000 cubncyardsaftopsoﬂ wnﬂhercpﬁaoed Thccostto loadandhaul . '
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, _f‘;;‘msksmblemiyaduplxmmn,oneorﬂ:eotkamskhasnmbeenmmm Thu&ﬂléproposed -
"f'~_rectmanoncoms&mteandbon¢mmdoesmreﬂmm1m3 B

Ll bcqmdemtopsdtfarm mAmmem«ammemmof'{ N/IRWN
) '1':"._1'18 mohes ofmpsoil for rechmation’ canriot. bé ‘met under the current.plans, . UET ‘should: b\ s/
mqummmufyammmmmWof&npmmqnﬂwmqﬂﬂnﬁwﬁmmm:Vg
' "Pff,;.u'animummmmomonm If hecessary, aiditional physical and chemical anityses; field- "\ Lf 5
mmmmmousemmmumm Ammmhmdshmndalsobc; ,;'{f,f_' o
caseaddmona!topsmlmustlielmported ' B

. evaluating potential impacts Ru!e645»301-358 charg
&y ;;]_,'-:cmemly avmlable Only ‘then. & igntion’ m |
o ';";xmpwmenfauon into the opemumal plan and the dmgn of the mxamnon plan to.restore or ';
i jenhance the. envmmemal resourccs, mcludmg habnat, thatﬁupport speclesfor posmammg use. ,”. o
-:.‘-R64r5~301-311 330,300, B o
| - The rulcs mqmre snt&spemﬁc mfonnatxon :egardmg special status spcctes, mdlmbmts 4 4
“of unusually high value such as unique- water sources snd riparian zones. R645.301-322200,
210, 220, The PAP, however, fails to submit necessary vegeiative and wildlife mformaﬁonon !"
. alllandsandbaMtspowrumllyaﬁbcwdbyopmonofﬂwmme | X]
: .;LwU\/

.CM




A. mAnEQmTEVEGETAmmommN »

""‘;-,.;;Q‘mnowetlmds nnd/or npdmxrareax wnhmtheateaofpommldmbame. IIM6

N Amhmy amtde s L L XS TTe '.& ¢ L&JI\UU\IU\WM‘ reac
. o .o . P . . - . gl .
.

Py

‘nm’mxtisaiwnphnmul comctthts mpact Furt!xer fhepﬁpmmymt}m«m;

37 . Rcclmwan. chetancn mclmauon must not mvolve the use of chemmdf s

"“control™ wtldltfc Further, the site must be reclarmed te premmmg comﬁtx, in tlus
Mldemm Themfbre allteohmauonacnvmwwustmetthmpeﬂbrmmcemdard
B. - ]NADEQUATE WILDLIFE INFORMATION

10

"---agentstocontrolweeds msects,oranxma.l species.” Nolethalmeansshoddbeemptoyedml N -
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. 33. * Fallure to addrm ugh value wﬂmi'h&m Other mgh value wﬂdhfc
: : ,hbnats ate gWen httlc scruuny UEI swes, wnh no support, that “{t]he opemnonal acuwne&at T
. the site impact thc wildlife slighily, but most of the wddhfe in the arca will c:thcrmcewor'- K
. adjust their’ behawor to aoemst with the omom PAP 111-17 (cmphasxs added) "'l‘lns .
‘v‘jd:suusswewementdm nmmsfythe rules: Secms..sox-szzm PAP m-9 Table32. @
o3 Midgadonifmumundehmdyzzd,orundadmbla SUWAxsconcerned. o
that wildlife will be displaced from this. umique habitat, and that the mitigation feasuts ars "
'exther insufficient or actually tmdcs:rable For mstame, bemuse the m:»posed mine would

1
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rwkuuwﬁsuhlﬁ' . FAGE

dewaterseepsandspnngs,thcbmdofoghomShecpthatmlyonmmumqucwamrsomces‘ ‘
wmﬂdbcdxsplacecl The construction. of‘guzzluers ‘as' & form ofmmgmonmaym be S
. ‘successﬁxtandmaycameduectormduectxmpaotsono&almdm A.lsoalthoushthePAP L

13

. " shys that produced water would benefit wildlife, there is'no Confirmationt that water: wilf b
) ava‘i!hbleotdmtwﬂdln’emﬂuse:t Althoughlabeledgposmvc cffect, prolongedwefofdlef.
"~-wm&rmgemayhnveadv&wﬁﬂbc:smthamwgehﬁmmdmhcmmmwﬂ;20‘.“:.'.

""" Furtber, mmmmefm:mmmmmmmme#j
"T_‘:-Tthestoredwabat? T -
— bnpmoftlwcoalhmdmdonwﬂdl;fe. SUWAmdeeplyeonamdaﬁoutthc}g ‘

; "";f,dmr,mammmuxme m«wwmmmmmwmmmw%ﬁ

. comsxon Thesc concems are espeqauy va,l:d smce vehlcles d.nd trucks wuuld tmve( dlwcxly Dol
L thmugh KOC&Y Mountam Btghom seasoml habm, cnncar year[ong Mule Deer habttat, md '

pem:itted m operm dunngdawn, . ust,,and mght =houts ’Plns“rwmmen wthe onty mxdganon-:.i‘i'

f that mlmu!y pmtect wﬂdhﬁe ﬁomdum’mommy "

o specm no!onlymptors PAPHI—I&-IQ

Inadaquate nwnltoﬁag Momtormg shou!d be reqmred for‘all' kcy wddlifc o

. . A) e e = M . . .
S ! L )
o St . C

- L—M PENDN
. voson W

’-'.f_'A'; wm)mmsss ‘ |
38 Failurewmtoretoquditycapabkofs@porﬂmwﬂdemmdaigm't 'Ehe
:rultsteq,mrethataPAPmnmnmmalysnsofthelandcapabﬂltybefm?eooalmmngand.'f

réclamation operations sad further require ‘that all- disturbed -areas must be. restored, . at ‘a .
xmmmum, m the land uses that they were capable ofsupportmg before mmmg, if not. lnghcr or

better uses, R645-301.411. 100 .120; see also 645-301-412. The permmedm overlaps lands
of wilderness character (see exhxbxt B), however the PAP fzuls to’ melude mformahon necessaxy

12
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to ensure that all chstu.tbed areas win be mtored toa qu&hty oapable of suppomng wﬂdemess

: ;desxgnatxon, and the“pezfonnanoe standards“@onotoonﬁemplam such use, f:?:'f' o

o 39, Inadequote restoration. Inaddmou, and as dxscussedaboye MPAP.,faik‘to s ‘

Hicnmncthatwatermmcesmdotherwﬂdhfehabnats(whxcharemcaltoﬁw s
; ".f":'mehxdmg wxrdhfe. supplcmcnfaf wﬁ&ums valkws, and gmz:ng) wxll be ,:

sra]

40. adxuml. Hhs SHPO mued admmmﬁonomo I-Ixstotic Pmpemés? A
f culmral smwymust also bc pcrformw forau areas whcze mbsldenoe is apossz“mkty andforau

syt d o= 3 el

e The S&tcofUlahmustmmgcachonstﬁquﬂlty stand&rdsgmﬁhedby; "
fcdcral,state andlocal }aws Prowctmg air quahty s‘hm:l agﬁmnty not;ust_an.afhe:thought
o fA.!donext‘convcmcntor ‘ﬁumble 'Iherefore,them ﬂanshoul( mkeagroacﬁveappmmhm
1. ‘mariaging aif quality by, among oficr things: gath ting baseline
. ':;,aggresswe standards annlyzmg ﬁw cumulauwxmpact or,'sny pmpdsed amon mth odﬂct m
, present, and teasonably forwmble acuons, estabhsh an eﬁ'écuve momtorms program, ancl
E ;baltmganyactxons that comnbute to air pollution 1fsuch momtonng mvealstbatstmdards have .-
j,‘"beenexoeeded Itshouldmttgnorethcconnecﬁonbctwecntheundergmmdnnmngofconl,the
, 'r"woonmwtscreatcdbysuchmmngmdhmﬂmg andthzburmngofthccoalataooalﬁred
‘.‘.'..powerplant : e - e

13
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| 2 Thepmpasedninémbemcmafandqmmvedﬂwangh applkaﬁowcf ,
. e permi.' Rule 645-303-237 Brovides ihat any “éasnsion Jo the approved permit ke must”
T “bepmcmedand apptovedﬂnmxghapphcaﬁonﬁ)r&newpemn"andmy not be' processed - -
tmdersecuons221-228 mmuds&dasmmtkat“themmonmdmmdiopmmﬁcw
L pcrmxtasa.newpenmt. Lo L ‘
S Ve are petplexedhy tm:Dmsxons stance. the mtemal ﬁle doomnents dcmonsm
- tthmslonmwndswusethepmeedmesﬂor&newpcnnitmMrmew,ﬂaeapplmoambemgjfl'il.'.‘. g
- : ptoeesm! 2.8 revision: or reissuance ‘to’the Horse' Ganyon ‘Mine' permit. * The- Ru!es ckarly
“_,g;; scmplate application fo::,and:xssum;of a“nzwpetmit.” “Usmg&ne pmeecmres;f_ angw:
L per:mt"xsnotthcsamcasmssmnganewpermtt,a mvxsmummemsungpemut mndtthé samef: :
. thmgastssuan@eofanewperm:t C Sl T o e '
3 A CIn fant, UEI has not applxed for a new penmt, mdthc Biwsmn xs 6t rcmw;ng ﬁlcf"f:
apphceuon 0 contemplanmoftssmnga newpermm Rather UEI has rcquested, and the )
Dmswn contcmplates tssmng, ;m qxtcnszon, labeled "Part B’ » io the ex:stmg Horse Canyonff‘;i -
MinePerm:t . This does nos comply with the Divisioe s»mles;" TR P
It is also Clear that the: public. bas ‘not Beea eﬁ’eéuvcly notified of e :mpendmg';;f'f S
mmngofanewpemtfmacmmlmlymwmmreemmsmeoftheHmCmyon_.ml o
Mme Thepuhhchasbeennoﬁﬁed only of an extcnswn totbccznstngHorseCanyonMne,l_t B
oneofasena ofscoresorhunckedsofnonoesabout'f",',',"_ s, tiine extensions, and, other sinall
orachmmmuvechangwmﬂ:e&mﬂmHomCanyonMne Beyondthenpaqucassemonﬂmt '
tlns pamcular acuon 18 bemgptooeswd ‘as” anewpermxt, t‘orreasons notexplamd, there i 1s ‘
noﬂnng in’ the ad’s wmmngthétwould actually ncmfy the publw thata newmmets'
- contemplated. Only a “meets and‘bound” description is. pmwded of the “extemmn,” whxch wﬁl S
convey meamngful mformanon ouly toa surveyor or: geologxst ‘ o
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' ¥IL ROAD

"“43.' I’hecoalhaalroadmbelnchdedaspmtofthepemdtm UEIpmposed %ri\:’?

2 to co::stmct 2. new road 1o its mufnee ﬁmlthes meheonstrucuon it propom 1o/ aooompﬁsh 6"

- o 'bi'thwhghmeym&mn& ﬁllmg, etc.. Regardless ofaﬁyodwrnsexsofthc mshngmk,uthe;.{-’. ’ \{)\
B :"'neweonsuucuonxsproposeébylmandwﬁlbeneﬁtonlyUEL Themadshonldbe". nstden ((L)\)ﬁ(

L ' ,_"?.‘as part oftherpermxt area.’ Thc area ofgmdmg, ﬁm@g, tmd other consuucuon aetmuqi wdl

1 K S "f.;"clwtybedlstmbedate& ﬂmPAPmmmsmuememwhatsoever ofthe pommﬂ,umpam_ofij :

', sooner than somet:me in tlre summer of 2004 assmmag all the nocessary hasehne M-lsf:.;._‘;
".::If _‘::cullectcd. Funher any. sohedule Would have to- magmm.mmnfc and otha' tesaprcc conﬂtm N
L}lcrb why apologmﬂ None of ﬁnsls YET through any faultof the Dmswn.} SRR : B
; 46 Bonding andbnsumncz. Bondmg and. insyrance: would have to be a sufﬁclent;:;' S
: ,amo:mt o oover reclamation to. the current Iund-usc capabzhty wbxch is wxldemess Therefore, .
“the amoutt would have to- cover restaration of any lost water sources. to their namrdsme.
. rehabﬂntauon of the vegetation to the: natwal plant commnmnes and cmmounng any distnrbed AL
; rockandsoﬂvoitsnamralappemnce ' s : e
' 47..  Right-of-way stm In dispute, As oftoday, the Imenor Board ofLand Appeals has L
not reached a decision on the dlspmed right-of-way. . s
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FROM:

TO:

143:03 “J:IODIAI“JJ F UURLUIRNEROOLNUWY, e Ul

FAX

SOUTHERN UTAH WILDERNESS ALLIANCE
P.0. BOX 401
MONTICELLO, UT 84535
PH: (435)587-3636
FX: (435)587-2193

Mary Ann Wright

Utah Division of Qil, Gas and Mining
1594 West North Temple, Suite 1210
P.O. Box 145801

Salt Lake City, Utah 84114-5801

Fax (801) 359-3940

RE: New Permit Application, UtahAmcrican Energy, Lila Canyon Mine
C/007/013, Comments on the Administrative Completeness Determination
and Request for Infonnal Conference

TOTAL PAGES WITH COVER Y/
P

SENT IN FOUR (4) PARTS:

1. LETTER

2. EXHIBIT B (THROUGH PAGE 20)
3.  EXHIBIT B (THROUGH PAGE 39)
4, EXHIBITSA,C,D,E

ReCEIVED
APR 22 2002

DIVISION OF
OIL, GAS AND MINING
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AEFORE THE BOARD OF OIL, GAS AND MINING.
" DEPARTMENT OF NATURAL RESOURCES
STATE OF UTAN.

In the Matter of the
' " Docket No. 3001027

Wilderness the
Division of Oil, Gas and Miniag's
Approval of the Lila Canyon
Significant Permit Revision
C/007/013-8R9K(1)

Filed by UtahAmaerican Ensrgy, Inc.

Cause No. C/007013-SRIKD)
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DECLABATION OF ELLIOTT W. LIPE
™, My name is Eliott W, Lips, I am of cver twenty-0ne yasrs of ags, of sound mind,
" copable of making this declaration, and J am personally acquainted with the facts bersin stated.

1. The atached documeni, Bxpert Repart of Blkoit W. Lips, s incorporacad by
reference as if fully stated herein. .v

2 If sworn a8 & witness, ] could tastiy (0 the facts and opinions statad i this
declaration. | |

xwmm@ammmwmamudm

. !xmumﬂomutiéﬂzwl | ’ /&%ﬁ& VP—"

Bliont W.
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CURRICULUM VITAE
Elliott W. Lips

2241 East Bendamere Circle

Salt Lake City, Utah 84109

" Phone (801) 487- 8473
e-mall: elips@geog.uah.edv

SUMMARY OF EXPERIENCE

Mr, Lips is a registered professional geologist with 18 years experience in engineering geology and
m)ampa:im planning mdpr?{niplcmenuﬁm He has conducted r;semuch consulted, and taught
university classes on geologic hazards, Earth surface processes. natural resource management, mune
reclamation and permitting, and environmental studies. M. Lipe is cuugmly a3 consulting

. engineering geologist and an Adjunct Associate Professor at the University of Utah.

ACADEMIC AND PROFESSIONAL QUALIFICATIONS

Ph.D. A.B.D., Geography, University of Utah, Salt lake City. Utah

M.S., Geology. Colorado State University, Fart Collins, Colorado, 1950
Graduate courses in Engineering, University of Califomnia, Berkeley, 1984-1985
B.A., Geology and Physics, Western State College, Gunnison, Colorado, 1983
Registered Professional Geologist, State of Wyoming No. 1489

PROFESSIONAL HISTORY

University of Utah, Adjunct Associate Professor, 1999 - Present; Adj. Assist. Professor, 1996 -
1999 b

Responsibilities include developing curriculum and teeching courses on geomorphology and
surficial processes, geologic hazard evaluations, environmental studies, and natural resourc
management. o

Great Basin Barth Science, Inc., Engineering Geologist and Presidsnt, 1995 - 2000 .
Respensible for all aspects of providing consulting services for geologic hazard evalvations, surface
and ground water investigations. stream restoration, and geologic/seismic dam safety evaluations.

AGRA Earth & Environmental, Engineering Geologist, 1992 - 1995

Project manager for engineering geologic and geologic hazard investigations including faults,
landslides, floods, and debris flows. Projects were for existing, proposed, and reclaimed mines,
proposed subdivisions, utility corridors, commercial developments, and dams.

JBR Consultants Group, Engineering Geologist, 1985 - 1992 : ‘
Project manuger for mine permitting and reclamation projects throughout the western United States.
Prepared Plans of Operations, Environmental Assessments, reclamation plans, and state permitting
documents for proposed and existing mining operations as well as for abandoned mines.

U.S. Geological Survey, Geologist, 1983 - 1985
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\ Conducted research on landslides, floods, and debsis flows in the westem U.S. Prepared
" publications on processes, recent events, methods of evaluations, and methods of risk sssessment.
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RBSEARCH AND CONSULTING BXPERIBNCE
Stream Channel Restoration Designs

ream Channel Stability Evaluations an : a Utah: Conducted an evalustion of two -
sreamn channels ar a reclaimed mins site that had been damaged by highetunoff events. Channel
stability was evaluated by considering the geomorphic setting, previous channel designs, stable
upstream reaches; and exanples from the literuture. Prepared designs for reconatruction ofthe
charmels incorporating a series of buried prade control structures, Provided assistance in permitting
the design and developed a program for construction supervision. :

River Restocation, Cazbon County, Utalt; Designed a realigniment and restoration of a 1,500-foot
reach of the Price River that had been impacted by coa) mining. Reviewed peak flows for various
return-interval events, evaluated geomorphic stability, flow hydraulics. sediment transport,

- aesthetics, wildlife habitar, and costs to dovelop designs for river and floodplain restorarion.
Developed several conceptual design altamatives for client review and rated euch alternative based
on effectiveness, costs, long-term stability, maintenance requirements, permit considerations, and
constructibility.

Surface and Ground Water Investigations

atign of Potential Sources BEDALS gt Laxe 15ea AD: Condw:tedan
evaluation of seepage and beach saturation in a complex industrial and hydrogealogic sering.
Investigation consisted of reviewing reports of previous investigations, conducting field
investigations and surveys, conducting finite element seepage modeling of ground-water flow, and
investigating surface-water management of nearby water sowrees.

sround Wates i ions, Westem United Statss: Conducted approximately 15
investigations for ground water contamination from mines, mills, srelters, tailings ponds, and other
industrial facilities in Utah, Colorado, Nevads, and California. Subsurface investigations consisted
of developing and implementing drilling programa, constructing piezometers, collecting and
analyzing water quality data, describing geologic and hydrologic site conditions, developing
seepage models, and preparing reports. A

Sesp and Spring Investigations., Utah aad Nevada: Performed four separate seep and spring
surveys ranging in size between 2 and S0 square miles. Used aerial photographs, mapping, and
water rights information to document known sesps and springs; conducted a field inventory of
‘those known sources, as well as canducted a thorough reconnaissance of the study arca to locate
additional seeps and springs. Characterized the flow regime. water quality, habitat use, vegetation,
and geologic source of each spring. Prepared reports describing occurrence, surface-ground water
relationships, and relationship of water quality to geologic source. ‘

Rugoff end Sediment Control Plans, Utsh and Nevada: Performed the hydrology and hydraulics
analyses and designed integrated runoff control plans at numerous mins and industrial facilities

. ranging in size to 300 acres, Determined ranoff volumes, peak flows, and sediment yield. Plans
were developed that would: direct upgradient runoff from undisturbed watersheds through the sites;
control runoff generated on the sites and prevent it from muixing with the undisturbed area runoff;
minimize the potential for on-gite runoff to contact pollutants; direct perennial seepage water
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through the sites; and provide treatment for site runoff prior 1o its leaving the sites. Structures
designed as part of these runoff control networks include earth-lined channels, riprap channals,
biodegradable erosion control channel protection. water bags, drop structures, culverted road
crossings, synthetic lined channels. spillways, and scdimentation ponds. :

Erosion and Sedimentation Evaluations

Sediment Yicld Evaluation, Grants, New Mexico, Determined the soil loss and sediment yield
from an 8,000 acre area disturbed by open-pit uranium mining. Developed 8 vite-specific mode!
that considered soil loss contributions from sheetwash, rill, gully, and stream-bank erosional
processes. Scdiment yield was evaluated for existing, post-reclamation, and pre-mining conditions.
To evaluate scil loss, the site was divided into 232 separate sub-basins, each represcnting a dump,
stockpile, or other topographically and geologically distinct area. Sediment yicld was evaluarad at
eight lncations where drainages exited the mine site. The methodology was tested by comparing
the estimated sediment yield to the measured sediment accumulation in 8 downstreamn reservoir.

OSION NG 3¢ N 128K St sh' Performed ficld measurements in
ephemeral channels to document channel erosion, deposition, and impacts from past mining
activities. Measured and mapped erosion features on disturbed slopes and mine waste piles, and
evaluated their potential as sediment sourcs contributors to the watershed drainage network.
Culculated expected crosion rates and volumes, and modeled sediment transported in the stroam
channels. Assessed historic downstream deposition of tailings material.

Reclamation Planning and Implernentation

Mins Reclamation. Utab and Nevada: Prepared components of closure and reclamarion plans for
21 open-pit and underground mines. mill and concentrator sites, smelters, and tilings
impoundments. Components of the plans included: specifications for building and foundation
dempolition: detoxification and neutralization treatments; stability evaluations; cut and fill and
regrading plans: topsoil source identification and placement requircments; and runoff and erosion
control, Prepared bid-quality construction specifications, drawings, and cost estimates for these
components as well as revegetation activities, '

Wetiand Mitigation Designs, Northpm Utah: Conducted investgations and prepared wetland
mitigation designs for three projects. The projects consisted of: calculating water budgets;
investigating and assessing available water rights; determining waler and soil requirements;
preparing conceptual plans; and preparing final designs for the collestion, conveyance, and
distribution structures. The goals of the projects included creating new wetland areas, enhancing
adjacent marginal wetland areas, and supporting integral upland niches for diverse habitats.

Regulatory Evaluations

Envirenmental Impact Statement Review, Northern Utah: Conducted a review of a Draft EIS
prepured by the Army Corps of Engineers for a proposed 5,000-acre expansion of 4 tailings
impoundment. ‘Key technical issues were potential impacts 10 surface and ground water, adjacent
wetlands, and the Great Salt Lake. An extensive summary report was prepared identifying specific
items that needed clarification and/or additional information.
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Final EIS, the Army Corps of Engineers 404 permit application, and supposting technical
documents for the proposed AB Latersl Hydropower Project. The proposed project would divert
about 900 cfs from the Gunnison River to the Uncompehgre River. Evaluated the impacts to the
Uncompahgre River and prepeared detailed technical comments on potential changes to sirsam
geomorphology from bed scour and bank erosion. : .

Dam Permit Application Beview, Central Utah: Conducied a review of a Federal Energy o
Regulatory Commission (FERC) application for a proposed dam and hydroelectric power plant on
the Frexlro»‘:ym River, near Capitol Reef Nationa) Park. Preparcd comments on the adequacy of the
geologic, gectechnical enginecring, and hydrologic investigations conducted as past of the
application package, and potential impacts to the river within the park.

Environmental Assessment Review, Southern Utah: Conducted a review of an Envircnmental
Assessment prepared by the BLM for a proposed chaining project on public and private land.
Evaluated the geologic and hydrologic investigations conducted to support the impact 4ssassoent
from sedimentation and erosion. .

Mine Permit Apglication Review, Squthem Utah: Conductsd several reviews over a three-year
period of mine permit applications submitted to the Utah Division of Oil, Gas and Mining (DOGM)
for u proposed coal mine on the Kaiparowits Platcau. Evaluated the hydrology and geology
scctions of the permit application and prepared written comments on the adequacy of the baseline
investigations, probable hydrologic consequences, monitoring plans, and impacts to surface and
ground water. ' ,

Higtiwsy Design and Constryction Review, Conzal Utaly, Conducted reviews of design drawings,
construction specifications, permit applications, and environmental documents duding a three-year
period of highway constraction for U.S. 189 in Prove Canyon, Utsh. Evaluated geologic and
hydrologic components of the project and their compliance with NEPA and the Clean Water Act.
Prepared numerous written documents based on ¢ite inspections, surveys, data analysis, and

interpretation.
_Geslogic Hazards Evaluations .
Landslide snd Debris-Flow Hazard Evalustien, Central Utah: Evaluated the potential for debris

flows and debris floods for a 30-mile portion of the Wasatch Front. Evaluated and rated more than
90 canyons in the project area for their potential to generate an event that could impact residential
communities. Conducted reconnaissance of landslides and debris flows throughout central Utah
during the period of high landslide sctivity in 1984. Provided reports to the Utah Geological
Survey on conditions of landslides and debria flows that posed hazards, and provided 24-hour
emergency assistance to City and County persorine! by identifying and evaluating landslides, debris
flows und flood hazards. : '

Geologic Hazards Evaluations, Utah and Wyoming: ‘Evaluated site conditions at several residential
lots, proposed subdivisions, and a proposed coal mine to assess geologic hazards including scismic
hazards, surface and ground-water impacts, landslides, and collapsible soils. Reports have been
prepared in support of obtaining approval for septic drain fields, building permits, and mining

permits,
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Slope Stability Modeling

iment Pond ility i i ; Conducted stbility analysis and prepared
hydraulic designs for an earth embankment of a sediment pond. Stability was evaluated for full-
reservois und rapid-drawdown conditions under static and pscudo-static scenarios. Bused on these
analyses, a new embankment was designed and a report was prepared {ncluding construction
drawings for the cmbankment as well as for the primary and secondary spill way strucrures.

andslide Analvscs and Re Lntra 411 m@mmmmﬂy‘c’ Ofmnt
landslides chat occurred on & pipeline right-of-way, & reclainied mine, and an active mine. Projects
including detailed mapping of landslide features, condueting seismic peofiles, installing borings and
piezometers, collecting samples, conducting laboratery testing, and conducting computer stability
analysis. Based on the analyses, developed remediation. designs to increase stability by controlling
surface and shallow ground water, and regrading the lar.dslides to stable configurations.

1y le

Seismic Hazard Evaluations

Liguefaction Anslysis, Wasszch Front, Utah: Evaluated liquefaction potential for four sites along
the Wasatch Proat. Factors considered were presence and depth of liquefiable layer of loase sand
identified from blow counts in previous geotechnical borings, depth of ground wates, and horizontal
acceleration of gravity resulting from an earthquake on nearby faults. Probability of liquefaction
for specified periods of time, and the amount of settlement that would result was estimated at each
sfte. .

Fault Rupture Investigations, Westem United Statey; Conduced serial photo interpretation, fow

sun-angle aerial reconnsissance, drill log and core examination. topographic and stream channel
profiling, and trench logging as part of investigations of normal and accommodation faults in -
Arizona. Monana, Nevada, and Utah, . '

Geplagic/Seismic Dam Safety Evaluations, Utah: Performod investigations w determine geologic
site conditions, geologic hazards, ground motion parameters, and liquefaction susceptibility for 12
separate Jam sites throughout Utah for compliance with the Utah Stanutes and Administrative Rules
for Dam Safety. Projects have included subsurface investigations, geologic mapping, geologic
hazards evaluations, fault evaluation, and determining ground motion parameters. Mean peak
horizontal accelerations for design easthquakes were estimated by attenuating fault magnitude from
nearby sources. frequency-magnituds relationships, and published probabilistic estimates.

PUBLICATIONS

Wieczorek. G. .. Ellen, Stephen, Lips, B. W., Cannon, S. H.  and Short, D. N.. 1983, Potentiai for debris
{low and debris flood aloag the Wasatch Front butween Sal Lake City and Willard, Utah, and measures
for their mitig ation: U.S. Geological Survey Open-File Repurt 83633, 25 p.. map scale }:100.000, .
Reprinicd in Utah State Bar, 1983, Conference on Legal and Lagislative Approaches 10 Westermn States
Geological Hazards: November 1983, Salt Lake City, p. 53-. 16, :

Lips. E W., Wiecrorek, G. F., and Boschetto, H. B., 1984, Factort influencing debris-flow runcut:
Delineation of Landslides, Flash Floods and Debris Flow Haz.sds in Uah, Logan Utah, Abstracts, p. 9
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" Wisczorek, G. F., Ellen, Suapben, Lips, 5. W., Caanon, S. K., and Short, D. N, 1984, Identification of
dahri:kffow and debris n?&ml':ﬁnm the Wasatch Front berween Sal Lake City and Willerd, Utah:
Delineation of Landslides, Flash Floods and Debris Flow Hazards in Utah, Logan Utah, Abrscts, p- 9.

|

|

‘ aw - m
Keefer, D. K, Wilsen, R. C.. Harp, E. L, and Liph E. W, 1985.hndghdec!nﬁwﬁmhf’uk. '

| earthquuks o 1983 iy Reaveley, L. D., gd, The Boah Peak, [daho Earthquake of October 28, 1983:

| Barthquake Engincering Research Institute Reconniaissance Report, p, 91-125.

| .

\

Lips. E. W.. Bllen, §., snd Wiscgosek, G. F., 1984, Ieniifying debris flow and debrs flood poteatial along
the Wasaich Bront besween Salt Laks City snd Willard, Utah: Geelogical Society of America, Abstracts
" with Programs, v.16, no. 6, p. §76.

Lips, E. W., 1985, Landslides and dsbris flows cast of Mount Pleasant, Utah, 1983 and 1984: U.S.
Geological Survey opeu-Fils Report 85-382, 12 p., map scale 1:24,000.

Lips, B. W.. 1988, Grain size parametcrs of debxis flows and hyperconcentated flows, in Julien, P. J., ¢d..
Essays on River Machanics: Colorado State University, p. 13-26.

Lips, E. W., and Kaaton, J. R.. 1988, Slope-a-scope: a convement tool for rapid topographic profiling:
Association of Engineering Geologists, Abstracts with Programs, p. 51, ‘

Wieczorek. G. .. Lips. E. W.. and Ellen. S. D., 1989, Debris flows and hyperconcentrated floods along the
Wasatch Front, Utah, 1983 and 1984: Bulletin of the Associtdon of Engineering Geologists, v. 26, no. 2,
p. 191-208.

Lips. E. W;. 1690, Characteristics of debris flows in central Utah, 1983: Fort Callins, Colarado, Colorado
State University M.S. thesis, 66 p. '

Ligs, B. W., and Wieczarek, G. F., 1990, Recurrence of debeis flows on an alluvial fan in cenwal Utah in
French, R. H., gd.. Hydraulics/ Hydrology of Arid Lands: Amarican Soctety of Civil Engineers, p. 353.
$60. ) '

Keaton, J. R. and Lips, E. W., 1994, Why probabilistic estimates sometimes exceed deterrninistic estimates
for the maximun earthquake acceleration: Associution of Dam Safety Officials, 1994 Westem Regional
‘Conference Proceedings, p. 95-104.

Lips, B. W. and Keaton, J. R.. 1994, The operting basis earthquake for dums: making sense of the numbers -
game: Associa:ion of Engirieering Geologists 37* Annual Mceting, Program and Abstracts. p. 54.

Cuzrey, D. Lips, E W., Thein, B., Wambeam. T., and Nishazawy, S., 2001, Elevated Younger Dryas lake

levels in the Great Basin, western U.S.A.; Grological Society of America, Abstracts v. 33, no. 6, p. A+
217.
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— . EXPERT REPORT of
ELLIOTT W. LIPS, Ph.D. A.B.D, P.G.

L. QUESTION PRESENTED

Attorneys for Southern Utah Wilderness Alliance (“SUWA™) asked me to review
the PAP and documents relatod to the decision to grant UEI a permit and to {dentify any
instances in which the data submitted by UEI, or the psmmit review, failed to comply with
cither commonty accepted industry standards or sound scientific practices and methods,
as reflected in the regulations governing hydrology submissioris and review for permits.”
This Expert Report sumumarizes my findings and conclusions.
L. BRIEF ANSWER |

Coal mines have a long history of damaging the swmrounding environmont by

—_ poisoning the water with acid mine drainage and toxic chemicals. In addition, mining

operations have significantly affected the flow of water to seeps and springs, and altered
discharge to rivers, thereby destroying q@ﬁc ecosystems. That is why the Coal Mining
Rules goveming the geologic and hydrologic data tﬁn must be 4coll¢ctcd, and the
asscssments that must be made, are very strict and why the laws require that they be
explicitly and vigorously enforced. Three important concepts inb the Rules, carried
throughout all the sections examined below, are expressed in requirements to first collect

a great desl of pre-mining, “baseline” dau\, in order to characterize the existing

1 In peforming this task, I reviewed the following informatiou in the “Administrative Record”
provided by the Division of Oil, Gas and Mining (“Division™): the hydrology sad geology sections of the
various Techniczl Anslyses written by Division personnel, and all data submitted by UtshAmerican
Energy, Inc. (“UE!") (including UEI's original, figal, and all interim submictals and data) pertaining o
geology snd hydrology. I2lse reviewed various published scientific articles, books, and reports by the U.S.
: Geologic Sutvey (“U.S.G.S.7), which are listed in the references gection below. I rafer to the verious TAs
— as follows: TA #1 s dated May 26, 1999; TA 42 is dated October 18, 1999; TA #3 is dated February 23,
gg?, TA ¥4 is dated June 29, 2000: TA #S is dated November 20, 2000; and TA #6 is dated March 9,
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hydrologic resources; second, to analyze these data ex'tensimy to try to predict impacts
 that would occur as a result of mining; and third, to collect data dwring mining operations,
and then to compars these data with the baseline data in order to verify earlier predictions
and ensure the water resources are fully protected. If the impacts to the hydrologic:
resources (and the humans, plants, and animals that use the water) are too grest, a mining
pexmit cannot de.issued until ways are found of reducing and eoutml!'inlg the risk.
Thus, the Rules are not just paperwork obligstions placed on applicants to
' generate a large “record,'; w0 be fulfilled by simple dotting the “i"s and croesing the “t”s.
Rather, they are serious, mbstgnﬁve requirementa, and they often reqﬁire significant
nvestment of time. effort, and expense to collect all required data and fully understand
the hydrologic fesources, and assess probable impacts before mining op«atioﬁs are
~ allowed to commence.
- UE! has completely sidestepped this process, and the Division, while recognizing
the paucity or ahsence of UEI's data and shallowness of its promisod future cdihmitmént.
has ultimately failed to force. UEI w0 éomply' with the Rules as a condition to permit
issuance. As a resuit of the Divinion'§ failure 1o follow through on enforcing compliance
with its own Rules, the risk of permanent toxic contamination and/or complete
elimination of critical water resources (end the biological communities dependent on
thess resources) as 3 result of t;u‘s mine are unmmu and un-assessed.
IIL. RELEVANT EXPERIENCE |
In 1983, I received my Bachelor's degree from Western State College of

Colorado with a double major in-geology and physics. In 1990, I received my Master's
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Degree in geology from Colorado State University. Iam currently a Doctoral Candidate

| (Ph.D., A.B.D.) in the Department of Geography a1 the University of Utah.

Between 1983 and 1985, I was employed by the U.S. Geological Survey. During
this tme I participated in, and co-suthored several studies relating to ground water
movement und landslides, and surface water flooding. Most of the investigations were on
sites of recent flooding and landslide activity in central Utsh,

Berween 1985 and 1997, I was employed es & full-time consulting engineering
geologist. During this time I conducted approximately 15 investigations for ground water
contamnination from mines, mills, smeiters, tailings ponds, and other industrial facilities in
Uteh, Colorado, Nevada, and California. 1 participated in four separate seep and spring
surveys for existing and proposcd mines in Utah and Nevada, ranging in size between 2 and
50 square miles. I performed hydrology and hydraulics analyses and desigoed runoff
control plm at numerous mine and industrial facilities in Utah and Nevada. [ preparcd
geology, hydrology, and engineering components of mining and reclamation plans for 21
open-pit and underground mines, mill and concentrator sites, wmeiters, and tailings
impoundments. |

In the past 16 years, | have mssisted in the preparation of geology, hydrology, and
engineering portions of mining and reclamation plans at ¢ix coal mine facilities in Utah
(Knight Mine, Star Point Mine, Soidier Canyon Mine, Sunriyside Mines, Horse Caniyon
Minc, and the Rilda Canyon Mine). Ihave also supported permitting activities st five non-
coal mine facilities in Utah (Mercur Mine, Kennecott {mine, mill, smelter. and tailings
pond}, Carr Fork Mine, IS&R {mjll sitc and tailings pond}, and the Goldstrike Mine). In

addition to permitting sctivities for the Division of Oil Gas and Mining, | have prepared

1
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permit applications for ground- and surfaoe-watcr discharge in support of the NEPA and the

Clean Water Act.

In the past 10 years, [ have provided permitting expertise in the arcas of surface
and ground water quality and quantity for pw mines, tailings ponds, dams,
highways, and river diversions. These projects have involved review of NEPA

documents, 404 Permit Applications, FERC Applications, and UDOGM Mining and

Reclamation Plans. I have prepared reports and provided expert testimony twice in
FedchoMandinahcuingbofouthoUuhBoardofdilGumdNﬁains.

T am currently a full-time Adjunct Associate Professor in the Department of
Geography at the University of Utah. 1 teach classes in Earth surface processes

(including surface and ground water :Wems), cnvironmental studies, and resource.

conservation and environmental nun:gc:hcm. My curriculum vitae is attached at Tab 1.
IV.  FINDINGS

A. DATA SUBMITTED BY UE] Is INSUFFICIENT TO ESTABLISH A
BASELINE FROM WHICH A RATIONAL ASSESSMENT OF

HYDROLOGIC IMPACT OF MINING ACTIVITY COULD BE

MADE |

1..  Ae

The reguirement — Mining is well known to pose a risk of introducing toxic
and/or acid forming minerals into surrounding waters, These pollutants alter the water
chemistry to the detrirﬁcm of aquatic plant and animal communities. As a result, the coal
mining rules establish the minimum data that must be collected by an applicant to
establish a pre-mining (baselinc) description of the potential for acid- or toxic-forming
materials. The entire concept of the Rules is 10 first analyze pre-mining, baseline data to

assess and minimize future impacts and then later to compare pre-mining baseline with

P.0S5/21
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o~ operational monitoring results. The requirements for baseline data are, therefore, critical
to the entire regulatory process and the essential piece of information upon which all

other scientific analyses and comparisons must be based.

Among other things, the rules require the applicant 1o collect samples from test
1 borings or drill boles and analyze for acid- or toxic-forming materials:

Rule 624.300. For lands within the permit and adjacent areas of
UNDERGROUND COAL MINING AND RECLAMATION ACTIVITIES whare the
strata above the coal seam to be mined will not be removed, samples whil be
collected and analyzed from test borings or drill cores to provide the following
dala:

624.320. Chemical analyses for acid- or toxic-forming or alkalinity-producing
materials and their content in the strata immediately above and below the coal
seam to be mined;

Deficiencies in UEI's sabmistals - UEl did not collect any samples and analyze
them as required. Rather, UEI relied on unsupported, anecdotal evidence from the
Sunnyside mine 8 miles away:. :

“With over 100 years of mining experience at the Sunnyside mine

operation, there has been no proven problem with acid-forming alkaline or

toxic materials in production or waste disposal. The above statement is

made based on history, data substantiating this assertion is beyond the

scope of this MRP and is not included.” ‘

(PAP 6-39, Bates 5195, Tab 2) (cmphasis added). Thus, UEI admits that it neither

collected nor supplied any of the required data. Moreover, aqid« and toxic-forming

. marerials are expressly required to be discussed, but are not (PAP 6-37, Bates 5193,
Tab 3).

The Division concluded UEI's submittal was therefore deficient - Six times the

Division concluded, and informed UEL that the permit application lacked the required

data, was therefore deficient, and could not be approved (TA # 1, Bates 2504; TA # 2,
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4 Bates 2309-2310; TA # 3, Bates 1784; TA # 4, Batcs 1655-1656; TA # 5_, Bates 1531, TA
¥ 6, Bates 470, 472, Tabs 4-9). No data were submittsd in response to any of these
requests.

| In its Sixth Technical Analysis, the Division concluded that

Current information is not sufficient 1o assist in determining all potentislly
acid- or toxic-forming strara down to and including the stratum
immediately below the coal seam to be mined and determining whether
reclamation can be accomplished, but excavated or mined material will be

examined and tested as necessary to determine acid- and toxic.forming
potential, . :

It has not been established that the underground development waste that
will come from construction of the tunnels can be properly disposed of at
& refuse pile and that reclamation of a refuse pile can be accorplished.

(TA # 6, Bates 470, 534, Tab 10). Although mo addisional data on this point were
submitted by UE] betwesn the Sixth and Final Technical Analyses, the conclusion that
“current information is not sufficient” was inexp.licably dropped from the Final Technical
Analysis and the permit application was spproved. |
= Scmaﬁé necessity for cbta)utxg fal Canyon bascline data as regquired - Tn my
opinion, UEI’s asserted ébrrelnion 0 S-mmyuide as 2 basis for avoiding data collection in
Lila Canyon is usjustified. Facies changes and consequent lithology changes can sccur
over short vertical and borizontal distances, and the distance between tho 'Sunnysidc Mine
and Lila Canyon is 8 miles. The formations of the Book CLiffs, by the nature of tieir
depositional environments, exhibit numerous and upid facies and lithologic changes.?
This is pmiculgzly true of the Blackhawk Formation, where individual members were
deposited in an oscillsting regressive seaway (CHIA pg. 3, Bates 804, Tab 13). The

2 The PAP itself demonstrates that there are rapid changes in the lithologies within the permit area.
For sxample, pages 6-22 and 6-24 o the PAP (Bates 5178, 5180, Tab 11) state that the Sunnyside main
‘Seam extends over the entixe property and varies in thickness Grom ¢ inches 10 more than 18 feet. In
addition, the CHIA on page |5 (Bates 6430, Tad 12) discusses tmajor facies and formazion changes in the
Book Cliffs coal fields. :

[ N

P.B7721
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- presence of acid- and toxic-forming materials depends to some extent on pyrite content,
which can vary widel.y with small changes in depositional environment.’ Thus, without
site-specific- data, the unique propertics (such as toxic. and acid-forming properties) of
strata in areas separated by miles cannot be assumed to be similar.

Even if the lithologies could be assumed to be exactly idestical (and the rules
requires “test borings or drill holes™, not assumptions), UET’s conclusion about the Lila
Canyon area acid-forming potential is unsupported by any data and is actually
contradicted by the data known to the Division. The Division stated in its final Technical
Analysis:

The Division is aware of an instance where acid water formed at the
Sunnyzide slurry pond, but it did not cause problems or offsite impacts.

(Final TA, pg. 32, Bates 647, Tab 14). Thus, the Division acknowledges that, even based
on its own knowledge (for no data was supplied by UED), acid- or toxic-forming materials
were present at the Sunnyside mine. '

UEI plans to tunnel through and remove geologic qumiah below the Sunnyside
coal seam in order to develop the mine. This is the underground _dmnopmem waste
discussed abové. The geologic log for IPA-1 (Bates 5201, s21i » Tab 15) indicates dut
these materials conwin pyrite. Thus, the Division’s concern about the acid- or toxice
forming potential (repeated to UEI 6 times in 6 Technical Analyses), and the ability to
reclaim these materials, is entirely justified.

3 The Blackhawk Forraation consists of intesbedded sandstode, mudstope, siltstone, shale, and coal
depostted i a broad coastal plin. Within this coastal zons were barrier besches, deltas, tidal lagoons and
swamps. During the late Cretaceous, this ares was isundered maiwrous times by transgressing and
regressing sesways. With each transgression and regression the Jocation of each depositienal environment
shifted laadward or seaward, ultimately producing tbs thick sequence of interbodded and interdigitating

— sedementary rocks (Hintze, 1988). Sulfur cootent has been shown to vary not only with depositionat
:‘lzwbt::xm]egn;3 l)m: 4l30 (0 vary depending an whether the sea is transgressing ot regzessing (Gallowsy and

obday, . '
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Conclusion - In my opinion, QEI hgs not collected or submitted the baseline data
(test borings and samples) requirsd by sound scientific pmstice and this Rule, Morsover,
the purpose of this Rule is t0 require that applicants provide information befors mining
begins on potential acid- and toxic-forming materials that might cause problems for
mining or prevent successful reclamation. Saﬁpﬁu dun‘n& mining opsrations will not
achieve these gosls.
Im » UEI's failure "_to collect and analyze acid- and toxic-forming :ixatuizls,
' and the Division's failure to nquxre these data, make it impossible o cvaluate potential
impacts to the environment and assess reclamation potential. Acid waters may result
from disposing of these materialg in the waste pile, and this pile may not be reclaimable.
2 Subsurfs ' erence 2 »
S~ | The requiremant — One of the major issues in assessing whether to grant or deny
| 2 coal mining permit is detemiin'ing what effect the subsurface mining activity will have
on cxisting ground water resources. Acwﬂhgly, the coal mining Rules are very clear in
requiring the applicant to submit cross sections and contour maps showing seasonal
differences of head in the aquifers. Rule 722 provides: |

722. Cross Sections and Maps. The application will inclhude cross JWOM
and maps showing: :

722.100. Location and extent of subsurface water, if encountered, within the
proposed permit or adjacent areas. For UNDERGROUND COAL MINING
AND RECLAMATION ACTIVITIES, iocation and extent will include. but not
limited to areal and vertical distribution of aquifers, and portrayal of seasonal
differences of head in different aquifers on cross-sections and contour maps.

The purpose of these mups is to show how the aquifer fluctuates seasonally. This is an

essential pisce of information in identifying the ground water resource, and is necessary -

———,
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in order to characterize the seasonal variations that occur within the aquifers. Without it,
future impacts can neither be predicted now nor identified when they oceur. |

Deficiencies in UEI's subminal - These maps and cross sections have never been
included in the PAP. The PAP is therefore pluinly deficient.

The Division concluded UBI's sabmission was deficiens - The Division has
mﬁcludcd, and has advised UEI repeatedly, that this information was necessary to the
permit application before a permit could be approved (Tab 60).* While the Division
asked UEI 6 times w provide these maps as @ condltion o perminting, the information
was never submitted. |

Conclusion - In my opinion, UEI has not submitted any maps and cross sections

" “portraying seasonal differences of head in aquifers” as required by the Coal Mining

Rules, and the thus, the Permit should not have been approved.

Impacts — Without providing the cross sections and maps, UEI has failed to
characterize the existing water resources, and thus it will be impossible to assess my
impacts that occur as a result of the mining operation. The ground water resources could
be irreparably impacted. Mining could r@ve water from aquifers causing seasonal
flow to seeps and springs to be disrupted and base flow 1o streams to be diminishied or
eliminated. Without baseline data on seasonal differences in the aquifers, the Division

would have o means of assessing these impacts.

4  Thefirst TA states “There is no poctrayal of sessans] differences of hesd on cross sections and
conwur maps” (Bates 2509). This deficiency was repested in the Second TA (Bates 2313), Thixd TA
(ll;)nes 1800), Fourth TA (Bates 1673), Fifth TA (Bates |549), and Sixth TA (Bates 489-490)(all at Tab

-
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. 'B.  THE WATER MONITORING PLAN IS SCIENTIFICALLY FLAWED

.

LA ! cew itog an

20 baselie dats for comparison.

The requirement —As stated above, the known risks of mining include its
potentially devastating effects on cxisting ground water and surface water resources.
Under the Coal Mining Rules, surface-water monitoring is to be conducted during the
mining operation in order to “detenﬁine the impacts of the operstion upon the hydrologic
balance™: | |

Rule 731.220. Surface-Water Monitoring. Surface-water monitoring will
be conducted according to the plan approved under R645-301-731.220
and the following:

731,221, The permit application will include a surface-water monitoring
. plan based upon the PHC determination required under R645-30/-728
and the analysis of all baseline hydrologic, geologic and other
— information in the permit application.- The plan will provide for the
monitoring of parameters that relate to the suitability of the surface water
Jor current and approved postmining land uses and to the objectives for
protection of ithe hydralogic balance as sat forth in R645.301.731 as well
as the effluent limitations found in R645-301-751;

731.222, The plan will identify the surface water quantity and quality
parameters 1o be moniiored, sampling frequency and site locations. It will

describe how these data may be used to determine the impacts of the
operation upon the hydrologic balance.

“Hydrologic Balance™ means the relationship betwesn the quality and quantity of water
inflow to, water outflow from and water storage in a drainege basin or aquifer and
encompasses changes in ground and surface water storage (Rule 645,100.200). In order
to determine whether or not there have been “impacts” (i.0., changes), oﬁc must compare
the monitoring data to data collected prior to the mining operations, and one must have

basefina data at the pmpos«i monitoring points in order to make this comparison. The

- Division’s Directive Tech-004 (Tab 17) explains the purpose of baseline and operational
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monitoring and how they are uscd to assest mining related impacts to the hydrologic
balance: “Water monitoring requirements are established to identify and assess the
hydrologic conditions prior to, during and after mining to ensure protection of the
hydrologic balance, and to detect changes to the hydrologic regime caused by mining
activities”.

Deficlencies in UEI's submitial - No baseline hydrologic data have been
collected or submitted by UEI for Lila Canyon or I.jttlc Park Wash, two intcrmittent
streams within the permit area. These baseline data ue not optional, as the Rule states
a surface-water monitoring plan based upon the PHC determination required under
R645-301-728 and the analysis of all baseline hydrologic, geologic and other

information in the permit application” (emphasis added). Rule 724.200 requires

submission of baseline information on seasonal flow rates and seasonal variations in
water quality and quantity. 4

The Division concluded UEI's :submission was deficient « The Division
repeatedly advised UEI that it had fuiled to collect and sub:iait the required surface water

bascline data for the proposed monitoring sites in Lila Canyon (TA # 4, Bates 1669,

1670; TA # 5, Bates 1546; TA # 6 Bates 448, 481)(all at Tab 18). The final TA flatly

| statcs, “There are no historic baseline data, not even reports stating no-flow, for L-1-S, L-

2-S, and L-3-S in Lila Canyon, nor for surface water anywhere in the Lila Canyon
Mge” (Pg. 44, Bates 659, Tab19). The Division fuilq to state why the pex;mit should
nonctheless be granted. }

The data could have deen collected - UEI and the Division both acknowledge

that Lila Canyon and Little Park Wash flow in response to snowmelt runoff during the

Ll
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o spring and also as.a result of isolated summer thunderstorms (PAP 7-13, Bates $347, Tab

20: sce also CHIA page 27, Bates 6442, Tab 21). If the Division required UEI to submit

' data under this Rule, both baseline water quantity and water quality data can be obtained

in one of two ways: (1) by observing and sampling during and after precipitation or

snowmelt events,’® or (2) by installing data collection devices that can function without

personnel being present during the runoff event, Given that UEI has persomsel within an

- hour drive of the proposed mine site, it is an insignificant task to collect a sample during

anunoff event. In addition, remote methods for collecting both water quality samples and

flow depth are well within the stats of the art, are standard practice by the U.S.
Geological Survey (U.S.G-S., 1977), and have been used at other coal mine sites.

. Conclusion - UEI could have easily collected the raquired baseline data, but did

A not. Without this buscline data, the monitoring plan is scientifically flawed, 85 the
required pre-mining and mmmg comparison cannot be made. | | |

Impacts - 1t will be impossible to detect and evaluate impacts related to the

mining operations without hwihg the necessary and roquired baseline daa for

comparison. and these ditn do not exist. This creates the risk that impacts will ocour to

the hydrologic balance, but that the vau:ou will have no means of assessing them. .

4. . The w { monitori

The requirememt — Wuter quality can be impacted by altering the pH,
conductivity, temperature, or concentrations of naturally occurring chcnual constituenis.

Table 4 of Tech-004 (Tab 17) lists 35 parameters that the Division uses to characterize

5 UEl apparently made three attempts to collect baseline data, each time teporting “no flow”. From
o - the dates of these efforts, they were not after suow melt, and from the fact that no flow was recerded, they
. zpumdyw:emtd@gm:&tweetpium"cuu. Thus, it is not swprising theve amempts yielded no
ta, : .
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ground water quality, Changes in any of these 35 parameters will alter the water quality.
It is clear by the number of parameters that water quality can be impacted in a variety of
ways. Because of the great risk of ground-water contamingtion from mining activities,
the Coal Muung Rules require the applicant to monitor ground-water quality from
aquifers to assess potential toxic or harmful mining impacts:
| Rule 731.211. The permis application will include a ground-water
monitoring plan based upon the PHC determination requived under R645-
301.728 and the analysis of all baseline hydrologic, geologic and other
information in the permit application, The plan will provide for the
monitoring of parameters that relate to the suitability of the ground water
Jor curtent and approved postmining land uses and o the objectives for

| protection of the hydrologic balance set forth in R645-301-731. It will
identify| the quantity and quality parameters to be monitored, sampling

and site locations. It will describe how these data may be used
to determine the impacts of the operation upon the hydrologic balance, At
a minimum, total dissolved solids or specific conductance corrected to 25
degrees| C. pH, total iren, total manganese and water levels will be
- monitored, ) :
As noted sbove, monitoring is critical to identifying and minimizing impacts to ground-
| water resources. ; o . '
Deficiencies in UEI's submittal - UEI mmi “groundwater is present in
consolidated bedrock, in both 1 regional aquifer and isolated perched squifers” (PAP 7-6,
Bates 5340, Tab 22). It is clear thet there are at least two distinct aquifers within the
proposed it area; one that UEI refers to g5 the “regional aquifer” and one or more

that it refers to as the “perched aquifers™. The Division concurs with this delineation of

distinct aquifers| (CHLA pgs. 45, 46, Bates 6460-61, Tab 23).

UEI proposcs to monitor ground water from the regional aquifer .ﬁ'om boreholes
IPA-1, IPA-2, and IPAJ, but they will be checked for water depth only, not water quality
(PAP 7-32, Bates 5365, Tab 24). The only water guality monitoring proposed will be

from seeps and springs. As pointed out in the CHIA, however, only Redden Spring
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pEs receives recharge from the deep ground water storage (the regional aquifer) (pg. 45,
Bates 6460, Tab 23): the other springs do not. According to the PAP, thare is no
‘monitoring of either quantity or quality proposcd for Redden Spring (PAP 7-36, Bates
5369, Tab 25). Thus, the ground water monitoring plan is totally devoid of any water
quality monitoring in the regional aquifer.

Ne besis for vnhw' exists - According to Rule 731.213, the Division may waive
monitoring of a particular mtum “If an apphcant can demonstrate by the use of the PHC
determination and other available information um. 8 particular water-bearing stratum in
the proposed permit and adjacent areas is not one which serves as an aquifer which
significantly ensures the hydrologic balance within the cumulative impact area™. First,
the PHC fails to demonstrate this. Second, even though “hydrologic balance” includes

o~ water quality (Rule 645-100-200). the CHIA, in discussing the probable fum impacts of
mining activity on ihe ground water, never lddreues water quality (pgs. 4547, Bén
64606462, Tab 23). Third, the Divisioni bas not determuned that monitoring of this
aquifer should be waived, as evidenced by the fact that it is requiring UEI to monjtor its
water level during mining openuom '

Conclusion - In my cpirﬁon, there is no scientific jmﬁﬁo&tion under Rule 731.213
for not monitoring the water quatity of the regional aquifer in the proposed mins ares,
and therefore the water-monitoring plan fails to meet the requirements of Rule 731.211.

Impacts - Water qna]ity monitoring is essential in order to asaess hancts related

to mining operations. Without this monitoring, the water quality in the regional aquifer

coukd be itreparably harmed, and neither UEI nor the Division would be aware of it.
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— Given the numerous ways in which mining operations can impact any of the 35 water
quality parameters, mounitoring of the regional aquifer is absolutely essential.

s'

basel Darison.

The reguirement - Ground-water monitoring is intended to “determine the
impacts of the operation upon the hydrologic balance™;

Rule 731.211. The permit application will include a ground-water
monitoring plan based ypon the PHC determination required under R64S-
301-728 and the analysis of all baseline kydrologic, geologic and other
information in the permit application. The plan will provide for the
moanitoring of parameters that relate to the suitability of the ground water
Jor current and approved postmining land uses and (o the objectives for
protection of the hydrologic balance set forth in R645-301-731. It will
ideniify the quantity and guality parameters 1o be monitored, sampling
Jrequency and site locations. It will describe how these data may be used
to determine the impacts of the operation upon the hydrologic balance. A1
a minimum, total dissolved solidy or specific conductance corrected (o 25
~ degrees C, pH, roial ivon, rotal manganese and water levels will be
: monitored.

In order to determine whether or not there have been impacts one comparss the
monitoring data ta pre-mining bascline data. Obviously, one must hzvé baseline dats #
the proposed monitoring points in order to make this critical compatison.

Deficiencies in UEl's subminal - UEI proposes 10 monitor ground watez fror the
perched aquifers at § springs (L-6-G, L-7-G, L-8-G, L-9-G, and L-10-G) (PAP 7-31, 39,
and 40, Bates §364, $372-73, Tab 26). However, insufficient baseline data have been
collected and submitted by UEI for these proposed monitoring sites, These baseline data
are not optional, as the Rule swates " a -water monitoring plan based upon the

PHC determinaiion required under R645-301.728 and the analysis of all baseline

hydrologic, geologic and other information in the permit application” (emphasis added),
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Rule 724.100 requires submission of baseline information on seasonal quality and
quantity of ground water. |

The Division concluded UEI’s submission was deficient - Six times the Division
informed UEI that the baselins data for these ptoposed momtonng sites was insufficient.
These were listed in outstanding deficiencies of previous TA's, and the Division stated
that the permiit could mot be approved without this information® (Tab 60). Because no
data had been collected since 1995, the Division insisted that UEI immediately resume
moniboﬁng of these sites 1 assure that they are ¢till flowing and usable for monitoring.
and to estblish a current baseline that will be continuous with operational monitoring.
With the exception of one sample from one spring, UEL ﬁmvided noue of the data that the
Division stated that it needed in order to approve the permit.” In fact, UEI acknowledges.

/~-.

L] See Tab 27, In the First TA, the Division informed UE! that “Baseline data collected at the

- proposed operational spring-monitosing sites are not sufficient to deonsuate seasonal quality and
quantity”* (Bates 2507.2508). In addition, the Division pointed out that there weve 1o data more recent than
1998 for these proposed monitoring tites jn their i of cytstanding deficiencies (TA # 2, Bates 2311).
These deficicncics were repeated in TA # 3 (Bakes 1761.1762). 1a TA # 4, the Division once again pointed
out that there had bees o data collected from the proposed monitoring sites since 1995, and instructed UEI
o resurne wonitoring of these sites “imynedistely to assure that they are still flowing and usable for
monitoring, and to establish s curreat baselios that will be continuous with operations! monitoring " (Bates
1669-1670), In TA # S, the Division acknowledged that a monitoring program was implemented, but that
the Division had not received any dats (Bates 1510). Also in TA # S, the Division states “Baseline data are
missing or insufficient for mest proposed mﬁca—auduwndrmmomodng polnts. The permit comnos
de approved uztil the necessary hiydrologic and geologic information is available” (Baves 1343)(emphasis
added). TA ¥ 6 points out three times that ne xew dats bave been received and that the basoline data are
(nsufficient for proposed ground-water manitoring poiots (Bates 448, 475, and 482). No new dsta were
;tsczc)w(c:nbofb’?:tzo_\,um of the Final TA, which simply states that monitoring of springs continues (Bates

at Tab 27)

7 Sce Tab 28. AtL-6-G, there was apparsatly flow on 7/24/2000, bix it was not sampled; twice UE!
did no! access this spring, and two times there w3 10 flow (Bates 5558). Thus, none of the required
additional data was provided. At L.7.G, twice thers was flow, but UEI did ot collect a sample; twice UE] .
did not access the spring; oaly ence did they collect & sample, but the laboratory results are not included,
thus, no new dats exist (Bates 5559). At L-8-G, once there was flow, but UEI did pot collect a sample,
twice UEI did ot access the spring, once they collected 3 sample and receivad amalytical resylts, and once
they collected a sample but did not include the anglytics] results (Bates $560). At L-9-G, twice thets was
- ~flow, but UEI did oot collect a saraple; twice UES did not access the spring, only once did they collecta
sample, but the laboratory results are not included, thus, no new data exise (Beates 5561). At L-10-G, twice
there was flaw, but UE! did not collect & ssmple; twice UE! did not accoss the spring, only once did they
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‘ . that 0o new data hus been gathered on these sites since 1995 (PAP 7-32, Bates $365,
Tab 24).
Conclusion - In 1oy opinion, the Division cannot justify spproving this permit
without receiving the baseline data that it insisted (six times) was required. Without these
| | dauw, it is scientifically and logically impossible to prepm the required amalysis of
baseline data or later to determine the smpacts to the water resource.  Thus, the water
monitoring plan is scientifically meaningless and fails to meet the requirements of the
Coal Mining Rules. |
{mpacts - Without the required baseline data, it will be impossible to determine if
there are impacts to the gromd-ﬁmr resources as a result of mining operations. Bscause
the “baseline” data are insufficient to determine pre-mining scasonal water qualiiy or
Ean water quantity, impacts to either of these would be undetected by the Division. Water
" quality could be degraded to the poinf of detrimental impacts to plant and niimal
communities, seeps and spﬁnzs could drynp entirely destroying the ecosystems that they
support. | ‘
C. FAILURETO CHARACTERIZE THE REGIONAL AQUIFER
The éozl Mining Rulcs require the applicant to submit the following information
about ground water: | |
Rule 724.100. Ground Water information. The location and ownership
Jor the permit and adjacent areas of existing wells, springs and other
ground-water resources, seasonal quality and quantity of ground water,
and usage. Water quality descriptions will include, at ¢ minimum, total
dissolved solids or specific conductance corrected to 25 degrees C, PR,

total iron and total manganese. Ground-water guantity descriptions will
include, at a minimum, approximate rates of discharge or usage and depth

;91:;; ; sample, but the laboratory results are not included, thus, 0o new dats exist (Bates 5562). (All at
('} .




-y ey amsa - [UTS UL S

BPR-22-2002 14:14 ‘“31-:»1542 & BLOCK . 214 "4es7ST  PIBAB T
Page 18

— 10 the water in the coal seam, and each water-bearing stratum above and
potentially impacted stratum below the coal seam.

As discussed above in Section 4, UEI states, and the Division concurs, that groundwater
is present in consolidated bedrock, in both a regional aquifer and isolated perched
aquifers. While the Rules do not statc that the applicant and the Division must
“mW‘ the regional aquifer, that is exactly what is required under this rule and the
other rules requiring the Division to assess future impasts to the groundwater resource.

6. Thers is insufficient water guantity bassline daty fror IPA-1, IPA-2, and

The néuc‘mam:l - Rule 724.100 requires information on scasonal quantity of
pound water. Seasonal data are nquind to quantifyy how water in the aquifess varies in
response to seasonal inputs of precipitation. Because water inflow vanes seasonally, so

o~ does water outflow, and these variations have significant impacts to the biological |
mMs teliant ou ground water discharge from aquifers. Thus, in order to
. characterize water in an aquifer, seasonal data are of utmost imporance, and having
infrequent, sporadic, and unsystematic measurements fails to meet accepted scientific
standards. Furthermore, the Division has: inteypreted Rnle 724.100 and thesc scientific
standards as requiring the applicu"st to submit the following information:

Baseline thowﬁutwn shall be collected quarterly for a minimwm of two

years prior to permit issuance. Data should be sufficient to demonstrate

seasonal vaniation in quality and quantity for each source. _

(Directive No. Tech-004, page 9 (Tab 17).%
Deficiencies in UEI's subminal - UEI has failed to provide data on the seasonal

quantity of ground water from [PA-1, [PA-2, and IPA-3, as required by rule 724.100 and

8 This Directive was cited to UET and ulwd upon by the Division as establishing the scientific
tequirements for submission of permit data, and [ sgree Qm thiy is thc munimum dam necessary to establish
baseline hydrologic condmonx :
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Tech-004. These wells were sumpled twics in 1994 (7 days apart), twice in 1995, once in
1996; and once in 2001 (IPA-2 was additionally sampled once in 2000) (PAP Appendix
7-1, Bates 5551, Tab 29). Clsarly this infrequent and sporadic sampling does not provide
scasonal data, as required by Rule 724.100, nor is it quarterly fora minimurn of two years
prior to permit issuance, as required by Tech-004.

The Division’s Review = Pursuant 1o Rule 724,100 sud Tech-004, the Division
told UEI that its permit application was deficient because it lacked that data, “There are
scasonal water-level measurements in the PAP for [PA-1, IPA-2, and [PA-3 for 1994,
1993, and 1996 but no baseline for 1997 or 1998™ (TA ¥ 1, Bates 2566, Tab 30). In the
second TA, this deficiency was repeated and 1999 was added to the list of years for
which biseline data was lacking (Bates 2310, Tab 5). By adding 1999, it is very clear
that the Division is requiring curresr baselind data pursuant to Tech-004, and has
acknowledged that there arc no baseline data compliant with Rule 724.100 and its
Directive. o |

The Division again stressed the lack of required bascline data in TA # 3 (Bates
1788) and in TA # 4 by stating “monitoring of these wells should resume immediately
both to assure that they are usable and to establish & current bascline that will be
continuous with operational monitoring” (Bates1635) (voth at Tab 31).

At the Division's urging, UEI apparently attempted to monitor these three sites 3

.timw but was “unable™ to collect data for various reasons. The results of this baseline

Wwaler-monitoring program are preeented in Appendix 7-1 of the PAP (Bates 5551,
Tab 29). On 12/22/00, no water leve] information was obtained from two of the wells

because UEI was unable to reach the bottorn. On 2/07/01, none of the wells were .

214 7465757 P.05/06
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L l. accpssjble and no‘wnt'et level was obtained. Only on 5/15/01 were water levels read in all
three wells. . |

Conclusion — U‘SI’: efforts simply did not yiald current baseline information that |
will be continuous with operational menitoring. These data do not cover the required
two-year period and are not sufficient to show seasonal ;rpriaﬁon in water'quantity.
Scientifically, one mzwmment cannot constitute the required “current bascline.” Thus,
by Rule 724.100. the Division’s own directives, and as measurcd against any scientific
standard, the dats are wholly inadsquatc.

Impacts - UEI has failed to characterize the existing water levels in these three
wells and thus has no basis for comparison to water levels méuurcd durink mining. It
will therefore be impossible 1o assess any impacts to this water resource related 1o the

mining operations. |

7.

The requirement - The mundwmér elevation in the Horse Canyoﬁ Mine at the
rotary car dump was approximately 5,800 feet in 1986 and has probably rmumed at this
level since operations ceased in the Horsc émyon Mine in 1983. (PAP 712, Bates 5346, |
Tab 32),  Having 3 known watet level clevation provides an additional data point that
should have been used in consuﬁcting the map of the piezometric surface of the regional

. aquifer, as required in Rule 722.100. |

The Divisiox concluded UEI ’s..mbmi.m:m was deficient - The Division directed

UEI to include this data point on Plate 7-1 (TA # 1, Bates 2509-10, Tab 33). ‘The

. Division repeated this deficiency in TA # 2 (Bates 2312, Tab 33).

TOTRL P.BE
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- UEI's Response - In subsequent Technical Analyscs, the Division states that this
point appears to have been used in projecﬁus the piezometric surface mapped on Plate 7-
1 (TA # 3, Bates 1800; TA # 4, Bates 1673, TA # S, Bates 1549; TA # 6, Bates 490; and
the Final TA. pgs. $1-52, Bates 666-667)(all at Tab 34). This is nonsense, a8 even 3
cursory examination of Plate 7-1 (Bates 5659, Tab 35) shows that this point would
project at an elevation of 5880 and not 5800 according to the piezometic surface drawn.

Conclusion - There is a ﬁmghmenfal difference between simply putting 2 point on

a map, and using that data point in the interpretation of the piezometric surface, Had UEI
wsed the data point, the piezometric contours would have been redrawn to reflect its
elevation. UE] has failed to incorporate the data from this knawn water elevation in the
preparation of Plate 7-1. Thus, their Mpdon and characterization of the piezometric

. ~ surface cannot be cotrect because they seloctivcl); ignored a critical data point. |

| Impacts - Without having an accurate characterization of the existing piezometric

surface (one that includes all data sources), it will be impossible to determine changes to

the water levels in the regionsl aquifer related to mining opérations.

8.

The requirement - UEl has provided no information on the squifer propctﬁc&
within the mine area that are nocessacy to describe ths rates of discharge of ground water
under Rule 724.100. Without this information, impacts t¢ the aquifer cannot be assessed.
Quantifying site-specific rates of discharge is critical to understanding the rate and
amount of ground water movcﬁmt in an aquifer and, thus, assessing quantities of water

discharging from the aquifer. Because ground water discharges to seeps, springs, and
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streams, it is critical to quantify and understand squifer propetties ?n order to assess
unpacts that could occur to these water resources.

The Division acknowledges that no data al'st UEI has no data for the ares to be
mined, so it is relying on regional data (CHIA pg.16, Bates 6431, Tab 36). An
examination of the data reported in the literature for the Blackhawk Forraation, indicate
that hydraulic conductivities range from 107" cm/sec to 10" cr/sec (CHIA Table 1, Bates
6432, Tab 37). This range of hydraulic conductivities is to be expected, given the
rumerous and rapid facies changes resulting in varying uuﬁlog'gs. Given this range,
tf:m is absolutely no basis for the statement in the CHIA that “low hydraulic
condu;:tivities can be expecwd in the strata to restrict g'oqnd-wnm movement” (CHIA
pg. 16, Bates 6431, Tab 36), and thus, no reasonable conclusion can be drawn about the
s hydraulic eonductivitiu that can be expected 3t the proposed mine site.
| Conclusion - The Division's expemtxon is totally without basis nnd merely
illustrates the need for site-specific information, which UEI has failed to provuie

Impacts - Without site-specific data, the rate of discharge in the regional aquifer
are unknown, the quantity of water that could be impacted during the mining operation is
unknown, and thus the potential impacts to seeps, springs, and streams is unknown.

9. UELaopd the Division failed to address the effect of the fauits on the

‘The requirement - The Coal Mining Ruies require the applicant to show how the

regional and structural geology may affect the oche, avaijability, movement, and

quantity of potentially impacted ground water:

Rule 624.100. A description of the geology of the proposed permit and adjacen:
areas down to and including the deeper of either the stratum immediately below
the lowest coal seam to be mined or any aquifer below the lowest coal seam 10 be
mined which may be adversely impacied by mining. This description will include
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- the regional and structural geology of the permit and adlaf:ent' areas, and other
' parometers which influence the required reclamation and it will also sh_ow how
the regional and. structural geology may affect she occurrence, availability,
movement, quantity and quality of potentially impacted surface and _ground water.
Faults are structural geologic features that 6ften drastically affect the occurrence
and movement of ground water. There are several east-west trending faults that bisect
the mine permit area and CIA, and are well documented in the PAP (6-26 thru 6-34,
Bates 5182-5190 and Plate 6-1, Bates 5326)(Tsb 38); and Plate 7-1 Bates 5659, Tab 33).
These faults affect the &wme and movement of ground water in both the perched
aquifers and the regional aquifer. 'Water is known to accumulate in these faults,
potentially in substantial quantities (Bates 5 184, 5341, S 197,‘ Tab 39). The faults exert a -
dominant control on the flow direction and magnitude of ground water (PAP 7-7, Bates
T $341, Tab 39).

Significance of the faults - The local' signiﬂcance of the faults on the regional
aquifer is noted from the water level data in IPA-1, IPA-2, and IPA-3 (PAP Appendix 7-
1, Bates 5551, Tab 29). These data indicate tha the water level in [PA-1 has rises 19.6 -
feet between 7/28/94 and S/15/01. During this same period, water levels in [PA-2 and
IPA-3 only fluctuated a minor amount (4.3 foot rise in IPA-2, 1.4 foot drop in [PA-3). In
the final TA (pg.37, Bates 652, Tab 27) the Diﬁ‘uion notes that [PA-1 is scparated from
[PA-2 and IPA-3 by a fault. Thus, faulting clearly affects the occurrence of water in the
regional aéuifer and thus, UEI must adequately .cﬁmctérize them according to Rule
624.100. | | '

The Record is flawed and inconsistent - Page 37 of the final TA (Bates 65i, B

Tab 27) states "“The water level at [PA-1 was roughly 14 fect jower thaﬁ the last
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measuremeﬁt in 1996; however, water levels in IPA-1 were decreasing during the 1996 to
1998 monitoring period. The reason for this decline is unknown™ (emphasis added).
There are several problems with this statement. First, a9 cleatly indicated by the data ia
Appendix 7-1, the water levels rose from 1996 to 2001, aot declined. Second, this
statement refers to “the 1996 to 1998 monitoring period” yet no data are presented in the
PAP for this period and no explanation for the data’s omission is given. The fact that
there 13 inconsistent and missing information in the PAP indicates that UEI and the
Division do not understand the occurrencs of water in the regiona! aquifer, or the relation
of the faults to ths occurrence and movement of this water.

Comelusion - This lack of understanding makes it impossible to make any
accurate determination of the PHC and to conduct s meaningful CHIA. There is not one
~— single mention of the east-west trending fauits in the PHC (Appendix 7-3, Bates 5648-

$658, Tab 40). The failure to assess their well-documented presence and effect on
occwrrence and movement of ground water is a serious omission from the PHC. The
CHIA (pgs. 22-23, Bates 6437-6438, Tab 41) states that the waser level in IPA-1 has
risen over the years (complete contradiction to statcments made in the TA). They again
state that the change in the water level ii not completely understood, but that a fault
separates this well from the other two. The displacement of this fault on the eastern end
is unknown. Thus, the Division does not adsquatsly assess the importance of these faults
in the CHIA. There is contradictory information and interpretations regarding the water
levéls and no information on the extent of the fault. Since it fails to address mt; key

structural featare of the area, the CHIA fails to assass the material damage that will occur




UM/ LLy LUDL AN O% “SIJJO LA DO FUURUUNINC R OO U e hedd

APR-22-2882 12757 ..YENQR & BLOCK . 214 7465757 P.05/20

Page 25

in the hydrologic balance of the regional aquifer as a result of mining activities
intercepting the east-west tranding faults.? |
Impacts - The occurrence, movement, and quantity of water in aquifers within the
proposed permit and adjacent areas is affectad by faults. However, UEI and the Division
fail to assess their importance, or include their influence on gound water resources in
attcmptiﬁg to chanctenzc the pre-mining conditions. Thus, the description of the
existing hydrologi¢ balance is scientifically flawed, and it will be impossible to assess
any impacts (dewatering of seeps, springs, or streams) that occur as & result of mining
operations.
0. Tho depistion of the picaometric surfucs Is eproncon,
The requirement - Rule 722.100 requires that the applicant provide contour maps
—_ showing the vertical distribution of aquifers.
| Deficiencles in UEI's submittal - UEL depicts the piezometric surfuce on
Plate 7-1 (Bates 5659, Tabs 35) 48 a pl@. uniformly dipping surface over part of the
mine permit area. Th&e are several serioui problems with this depiction. First, the

piezomeiﬁc surface is only shown for the Lila Canyon ares, and not the Horse Canyon

8 Not oaly do the east-wust tending faults affect the occurrence and movement of watet in the
regions] squifer, they affect the occurrence of ground waser m the perched aquifers. Plate 7-1 (Bates 5659,
Tab 15) shows {ive seeps and springs aligaed directly along the Centeal Graben Fault. In spite of this
obvious assoclation, the CHIA (pg. 18, Bates 6433, Tab 42) states “Except for L-10-G, the springs oa und
adjacent to the propased permit ares appear to be associated with the lower unit of the Cotton Formation,
snd not related to any of the fault systems on the permit area.” Thia conclusion is cleasly 8 -
mistepresentation of the datw presented on Plats 7-1. Neither the PHC nos the CHIA takes a hard ook &
the relation of the faults to vesps and springs and fail to assess the porential impact that miniag will have cn
these resoutces. Furthermore, nome of the five springs along the Ceatral Graben Fault are proposed for
monitoring.
In addition to the east west wending fanlts, ths Sunnyside Fault Zone (a major north-northwest.striking
feature throughout much of the Sunnyside Mining District) extends to the Home Cauyou Mine and.
shthough uncertain, it is belisved to continue to the cast of the Lila Canyon mine (CHIA pg. 12, Bates 813,
Tab 42). This staternent is in complete contridiction to Plate 61 (Bates $326, Tab 38) which shows the
, Sunnyside fault projecting directly on to the permit boundazry. It has been documented that water flowed
ey from this fault when it was encountered i the Horse Canyon Mine (PAP 6-t1, Bates 5167, Tab42). The
~ PAP, PHC, TA and CHIA fail 10 identify the locatioa of the Sunnyside Foult Zone within the permit and

adjacenr areag and assess its potential impacr on ground wates movement in tx rcgional aquifer.
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arca. Since UEI relied so heavily on Horéc Canyon “data”, there can be no valid
sclentific reason for failing to identify and ahow' the piezometric surface on maps and
cross-sections in the Horss Canyon area as well, to help determine ifit is consistent with,
or contradicts. UED's “guess” at the piezometric surface for Lila Canyon arca. Second,
the piezometric surface shown in Plate 7-1 was drawn only on the basis of the water lovel
data in [PA-1, IPA-2, and [PA-3. The arca covered by these wells is spproximately one
square mile, yct UEI extrapolated the water levels out and drew in a pieMMc surface
covering approximately six square miles of the proposcd mine area. This extrapolation of
data beyond the area covered by the wells is corapletely without buis' and is scientifically
unjustified. Third, in drawing the piezometric surface, UE! selectively ignored potential
data from the rotary dump in the Horse Canyon Mine. Fourth, the piezometric surface
—~. shown on Plate 7-1 ignores the effect of the faults on the occurrence of ground water.
Fifth, the water surface elevations shown on Plate 1 for IPA-1, [PA-2, and IPA-3 arc
inconsistert with the most m: levels shnwn in the Appendix 7-1 of the PAP (Bates
5551, Tab‘ 29). Sixth, because of the lack of site-specific data on the regional aquifer in
- the proposed mine area, UEI and the Divisi§n rely on reports from other mines in the
Book Cliffs. However, in describing the regional aquifer from the Solder Canyon Mine,
the CHIA states “the true poteatiometric surface is almost ocnainly.not planar with a
uniform dip” (pg. 16, Bates 6431, Tab 36). Yet this is exactly how UEI portrays the
 piezometric surface for the Lils Canyon permit area on Plate 7-1.
Conclusion ~ Because of these scientific inadequacies and immiMﬁa. the

piczometric surface shown on Plate 7-1 in no way reflects the true vertical distribution of

water in the regionsl aquifer. [t does not cover the entire permit area, it does not include
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all available data points, xt ignores the effects of faults, and it is based on old data
Furthermote, in preparation of the piczometric surface, UEL violated a basic tenant of
science by extrapolating intq-pnmiona beyond the range of the data. UEI's portrayal of
the piczometric surface as a uniformly dipping, planar surface i&-cothplelely at odds with
" descriptions of the regionsl aquifer in similar geologic seftings.

Impacts = By fuiling i0 prepare an socursto map showing the vertical distribution
of water i the regional aquifer, there will be no basis for. comparison to the conditions
during numug. Thus, it will be impossible to assess impacts related to the mining
operation. |
11 1 hﬁ b i

The requirement - There are only four potential sources of information on water

~. quality in the regional aquifer — Redden Spring and IPA-1, IPA-2, and IPA-3. All other

" springs are in the perched aquifers, not in the deeper, satursted, regional aquifer. Under

Directive Tech-004 (Tab 17), UE!I was required to collect water quality data from these -
SOUrces. |

UE!'s submission was deficient - There has never been a‘linzlc water quality
sample from any of the IPA wells (Final TA pg 37 Bates 652, Tab 27). This means that
UEI and the Division are attempting to characterize the water quality of the entire
regional aquifer with limited data ffom only a single spring. ™

In the final TA (pg. 36), the Division statcs “RS-1 and RS-2 were sampled once a
year in 1978, 1979, and 1980 and analyzed for most major chemical constituents”

10 There appears to be some confusion as to the designaticn to Redden Spring. For example the
CHIA refers to it as RS-2 (pg. 13, Bates 6433, Tab 42), but the TA refers to it as RS- (pg. 36 Bates 651,

S ~ “Tab 43). Furthermore, the identification of the spring hws beea altered on the laboratory data sheets in
Appmdxx 7-2 of the PAP (Bates 5570, 5578, 5579, 5581 4584, 5585, 5598, and 5599, Tab 44) nuuxg the
question of the validity of thete data, 4
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(Bates 651, Tab 43). On this same page, the Division makes reference to Directive Tech-
004 with regard 1o analyses from other springs. Furthermors, in earlier TA’s the Division
states “The quarterly nmplu‘s from Redden Spring were analyzed for all required
parameters except total manganese” (emphasis added), and refers to DOGM’s guidslines
(TA # 1, Bates 2506, Tab 45). Table 1 of the final TA indicates thm samples may have
been taken from Redden Spring in 19811983 and in 1997 (Bates 656, Tab 46). However
as pointed out in TA ¥ 4 (Bates 1658, Tab 47), the analyses did not include total
- manganese, a mandated parameter, according to Tech-004 (emphesis edded). It is very
clear that the Division requires baseline. water quality samples be analyzed for the
“required” and “mandated” parametets in Tech-004. The samples from Redden Spring
do not meet these standards ?mblished by the Division. In addition, T@W requires
~ “Baseline information shall be coliected qmmtiy for a minimum of two years prior 10
permit issuance. Data should be sufficient to demonstrate seasonal variation in quality
and quantity for each source.” (Directive No, Tech-004, page 9, Tab 17).

Conclusion - In my opinion, one sample Jocation is not sufficient in order to
characterize the water quality of the regional aquifer within the proposed mine and
adjacm area. UEL's sporadic sampling is not sufficient to establish current baseline at
this spring for cither water quantity, or water quality. |

Impacts - UEIL has failed to characterize the existing water quality of the regional

aquifer. Without these data, it will be impossible to assess the impacts related to the

mining operstion.
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D. THE PROBABLE HYDROLOCIG CONSEQUENCES DETERMIN-
ATION (“PHC™) IS SCIENTIFICALLY FLAWED AND LACKING
DATA OR SUBSTANCE '

Rule 728.100 provides as follows:

728.100. The permit application will contain & determination of the PHC of the
praposed coal mining and reclamation operation upon the quality and quantity of
surface and ground water under seasonal flow conditions for the proposed permis
and adjacent areas.

12,

Tke requirement -. Rule 728.206 states “The PHC determination will be based on
baseline hydrologic, geologic and other information collected for the permit application
and may include data statistically representative of the site.” Rule 728.310 requires thar
the PHC determination include findings on whether adverse impacts may occur W0 the

—~ hydrologic balance. Rule 728.320 requires that the PHC detérmination include findings
on whether scid-forming or toxic-forming materials are present that could result in the
contamination of surface- or ground. water iupplia. |

UEL's submission is daficient - The PHC is scientifically flawed becaus¢ the
beseline data required under Rulé 724.100 qd Rule 724.200 have not been provided by
'UEL as explained more fully in Sections 3,4, 5, 6, 8, and 11 above. |

The PHC fails to satisty Rule 723.310 because thers are o baseline data and
because there is a complete lack of understanding of the movement water in the regional
aquifer, including a complete tailure to {dentify the discharge area (the “‘water outflow™),
us required. U'EI‘simply fails to address Rule 728.320 in the PHC; in fact, the words
“acid-forming" and “toxic-forming” never appear in thé PHC (Bau:s 5648-5658, Tab 40).

This gross failure 10 address Rule 728.320 makes the PHC, by definition, incomplete.
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Conclusion - The permit application must cx;ntain a determination of the probable
hydrologic sonsequencss of the proposed mining operation. UEI has failed to prc?vidc
this determination. Without the missing information, the PHC cannot (and does not)
include findings on whether adverse impacts may occur to the hydrologic balance, as
required by Rule 728.310. |

Impacts - The PHC is intended to provide crucial findings on impacts to the
hydrologic balance. Without these ﬁndlnss; the Division cannot assess the impacts that |

the proposed mining operation will have.
E. THE CHIA IS SCIENTIFICALLY FLAWED

The reguirement — Coal Mining Rule 729.100 provides:

S ‘ The Division will provide an assessment of the probable cumulative

: hydrologic impacts of the proposed coal mining and reclamation
operation and all anticipated coal mining and reclamation operations
upon surface- and ground-water systems in the cumulative impact area.
The CHIA will be sufficient to determine, for purposes of permi approval
whether the proposed coal mining and reclamation operation has been
designed to prevent material damage to the hydrologic balance outside the
permit area. The Division may allow the applicant to submit data and
analyses relevant to the CHIA with the permit application.

~ The Division states that the first objective of a CHIA documecnt is to identify the
Cumulative Impact Area (CIA) (CHIA, pg. 4, Bates 805, Tab 48). Under Rule
645.100.200, “Cumulative Impact Area” meang the area, including the permii area,
- within which impacts resulting from the pfoposed operation may interact with the
impacts of all anticipated mining on surface and groundwater systems. The CHIA must

determine whether the proposed coal mining operation bas been designed to prevent

material damage to the hydroiogic balance within the ClA.,
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The CHIA is deficient - A fundamegw part of understanding the hydrologic
balance is knowing the area of discharge of aquifers (the water outflow). The CHIA
prepared by the Division for the proposed Lila Canyon Mine, however, completely fails
to {nclude the area where the regional aquifer discharges and the impacts that may occur
as a result of mining |

The PAP (pg. 7-7, Bates 5341, Tab 39) states “Although unconfirmed locauy. fris

believed that the groundwater flow dxrecnon in the regional uquxfcr follows the structural
dip ...”. The stiuctural dip is to the esst at 11 to 14 percent (PAP pg. 6-12, Bates 5168,
Tab 49). Plate 7-1 (Bates 5659, Tab 35) and Figure 7-1 (Bates 900637, Tab 50) both
show the top of the ngioual‘ aquifer sloping towards the east, and thus confirm UEI's
siaternent that this is the genetal direction of ground water movement.
— The CIA boundary for the CHIA has been arbitrarily established by the Dwmon'
at the topographic divide xmmcdmly % the east of the proposed permit area (CHIA
Figures 3 and 4, Bates 806, 808, Tab $1), approximately 1,700 feet east of the area to be
mined. This limited area cannot possibly suffice for conéiderizig material damage to the
hydrologic balance outside the permit area. Most alarming, by its arbitrary placement of
the CIA boundary, the Division completely ignores the fact that the rogional aquifer is
flowing to the east.
The boundary should include Range Creek impacts « By placing the boundary at -
this arbitrary topographic divide, the Division also fuils to include and consider any
impacts to the Range Creck drainage, located east of this divide. In the final TA (pﬁ. 43,

Bates 658, Tab 52) the Division states that Range Creek is 6 miles cast of the Lila

Canyon permit arca and separated from it by the dﬁimge divide at the top of the Roan
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Cliffs. This is absolutely incorrect and illustrates the Division's lack of understaading of
basic physiographic relations in the area. According to the U.S, Geological Survey (Price
1:250,000 Topographic Map, a portion of whicﬁ is shown in Tab 53), the Roan Cliffs are
located approximately 4 miles east of Range Creek, not between the Lila Canyon permit
area and Range Creck. More importantly, the Range Creek drainage is as close as 1,700
feet from the permit area. Given thiproxintityofﬂwmcﬁeekdntnagaw the mine
permit area, the fact that the ground water flows inio the Range Creek drainage, and the
fact that there will be impacts to watsr flow in the regional aquifer as a result of mining
activities, the CLA absolutely must be expanded to Range ka.‘

The Division conciuded Runge Creck showld be included in the CIA - The .
Division originally belicved that Range Creck could be impacted as & result of mining
~~ and considered the lack of discussing it as a dctfciency in TA # 1 (Bates 2506, Tab 45).
| In TA # 2, the Division even considered a lack of bassline data for Range Croek as an
outstanding deficiency (Bates 2311, Tab 27). The Division later determined that
monitoring of Range Creek was not necessary; however, the reco;d is devoid of any
hydrologic data that could have been the bagis for this later determination, In fact, UEI
acknowledges that there may be impacts to Range Creek as a result of its mining
opcrations. In a summary of outstanding deficiencies (Bates 901433, Tab 54), the
Division states, “ The applicant should submit plans to include monitoring sites Range
Creek above and below the extent of mining”. UEI responded to this deficiency on
Masch 10, 2000 by stating, “Should significant underground water be encountered, UEI

will imitate {sic} an internal water monitoring program for Range Crsek. The plan is not

intended to become part of the MRP” (Bates 901433, Tab 54). First, monitoring during

P
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operations without having first established baseline will not answer the question of
whether thers are impacts related to the mining operation. Second, if the Division and
UEI acknowledge that there is the possibility of impacts, Range Creek must be included
in the CIA, the requircd baseline data must be acquired, and the monitoring must be
included in the MRP. | | |
| Effect of the deficiency - Mining will impact the regional aquifer. a8 is noted
several times in the PAP and CHIA. The PAP (pg. 7-8, Bates 5342, Tab 55) states that
the s@y-ide coal bed lies within the regional aquifer. It also states that water levels in
the regional aquifer are above the coal scam, that mining will intercept this water, sud
that pumping is likely. These statcments are repeated in Appendix 7.3. The CHIA (pg.
22, Bates 6437, ‘fab 41) addwwudges that the proposed Lila Canyon Mine will produce
I mine water (intercepted from the regional aquifer). Due to the lack of biseline data for
the Lila Canyon mine (as discussed above), UEI and the Division have relied on
similarities to the nearby Solder Canyon, S:unnyside. and Horse Canyon Mines, cach of -
which intercepted the regional squifer and had discharges as high as swqa! hundred
gallons per minute (CHIA pg. 23, Bates 6438, Tab 41). It is clear that the regional
aquifer will be intercepted by mining activities, and that there will be material damage to
thq hydrologic balance.
UEl sﬁowla 8 cross section through a portion of the mine area on Figure 7-1 (Bates
900637, Tab 50). While this information is taken to be carrect, it fails to portray the
areas to the east of the mining operation. For the Division to cvaluate impacts td the

regional aquifer as a result of the drawdown that will occur, it must consider the area

down gradient from the mine. The U.S. Geological Survey has prepared a cross-section




U/ LLf LOUL 14: 39 432307 £103 F UURGUIRINCRODULNUUL. rRae ad

APR-22-2002 13:01 .JEN«ER & BLOCK . 214 745757 P.15/20
Page 34

that is a more accurate portrayal of the regional aquifer (Lines, 1985) (Tab $6). The most
significant aspect of this USGS cross section is that it shows the discharge area of the
aquifer. In the topographic setting of the Lila Canyon Mine, this would be Range Creek.
Published literature demonstrates that impacts to Range Creek are likely. Lines
(1985), in discussing the poasiblc effects of underground mining in the Trail Mountain
Arca, states, “"Water produced in the mines will be derived primarily from a decresse in
storage in the aquifcr. Several hundred feet of aquifer above the mines could be
dewatered, and the cone of depression could extend several miles from the mines after a
fow years” (emphasis added). In discussing the hydrology of the Price River Basin,
Waddell and others (1986) state, “Mining activities may affect the distribution of flow
along stream rcaches by divect interception of water from a stream or by interception of
RO ground water that ia percolating to the stream”. Lines and others (1984) report,
“Hydrologic impacts related to coal mining in the ares are mainly due to dewatering of
mines and land subsidence. Dewatering of coal mines changes the flow pattern through
cosl-bearing aquifers, and storage in squifers is reduced”. In a supplemental
hydrogeologic study for the Soldier Canyon Mine, SHB (1986) report, “Groundwater
emerging from springs and sesps provides most of the base flow to regional streams,”
and “Groundwater from the Blackhawk Formation is reported to be the principal base
flow component to Soldier Creek during periods of low precipitation.” Given the
similarities between Soldisr Creek and Range Creek, it is almost cenain that ground

water from the Blackhawk Formation is the principal base flow component to Range

Creek as well.
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Conclusion - The Division had access o information indicating the relation
betwm the regional aquifer and local streams. The Division kitew that both the regional
structure and the regionsl aquifer dip to the east towu-ds Range Creck. The regional
aquifer must discharge somewhere. The Division knows that ;.‘m regional aquifer will be
impacted by mining, specifically that the top of the uiuifet will be lowered a8 & rosult of
mining. This will have an unput on the discharge arca. Thus, there is sbeolutely no
hydrologically justifiable resson for delineating the CIA boundary i,"lOO fe:t away from
the Mit area. In my opinion, by arbitrasily placing the CIA boundary where it has, the
Division has failed to assess whether the proposed coal mining and reclumation operation
has been designed to prevent material damage to the hydrologic bslance outside the
permit ares. Thus, the CHIA does not comply with Rule 729.100.
el Impacts - Impacts includc changes to aqf;ifcx flow patterns, dewatering seeps and
springs, and impacting the base flow to regional streams, all outside. (just east of) the
small area currently considered in the CH]A Both the Division and‘UBI at one point
acknowledged - that impacts o Range Creck are possible, and that monitoring is
necassary. UEIis confident enough that there will be impacts that it committed, s part
of the record, to commence monimﬁnngf Rangs Creek if minc water is produced.
However, without pro-mining baseline data, it will be impossible to make any mesningful
interpretations of the monitoring dats snd assess mining impacts. Even more important,
without -analysis of pre-mining data for possible impacts, the Division cannot fulfill its

responsibility to determine cumulative impacts and consider whether and how the permit

should be issued.
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The requirement — As stated in Rule 729,100: “The CHIA will be sufficicat to
determine, for purposes of permit approval whether the proposed coal mining and
reclamation operation has been designed to prevent material damage o the hydrologic
balance outside the permit area.”

The CHIA (s lqﬂcuar; As documented ip Section 9 sbove, there are ssveral
east.west trending faults in the proposed mining ares. All of the feulis are shown on
Plate 7-1 as extending towards the east, and there is no logical geologic explanation for
therm not continuing into the Range Creek Drainage. By arbitrarily placing the CIA
boundary at the drainage divide, the Division fails to address the affects that mining will
have on the ground water system related to the f\tults. In addition, the Sunnyside fault is
shown on Plate 6-1 (Bates 5326,~T§ 18) to intercept the northern boundary of the permit
arca; however UEI and the Division fail to detemune its location within the permit area
or CIA, | |

Because the Division relied upon the “bascline data” that exisied in the PAP, it
fails 10 meet the objective of describing xhe hydrologic system. The deficiencies in the
baseline data for water quality and quantity, for both the surface and ground water
resourcos have been discussed above in Sections 3, 4, 5,6,8, and 11.

Conclusion - By failing to consider the location of the faults and their affects on
the ground water system in tﬁe permit area or inv the Range Creek Drainage, the CHIA
does not comply with Rule 729.100. Without baseline data, the Division cannot provide

a description of the hydrologic system, and carinot perform an assessinent of the probable

S ‘cumulative hydrologic impacts, and thus fails to satisfy Rule 729.100.
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| Impacts « There are several documented secps and springs and water rights in the
Range Creek Drainage (Plate 7-3, Bates $661, Tab 57). The CHIA fails to address their
associatiori with the faults or whether there could be material damage to them 23 a result
of mining operations. The proposed coal mining operation may cause material dunage to
the hydrologic balance outsids the permit area. The CHIA fails to assess this damage
because there is an incomplete description of the hydrologic resources. |
F. STREAM BUFFER ZONES

The requirement - The Coal Mining Rules require analysis of impact of mining

on intermittent or percnnial streams:
Rule 731.610. No land within 100 feet of a perennial stream or an
intermittemt stream will b3 disturbed by coal mining and reclamation:
operations, unless the Division specifically authorizes coal mining and

reclamation operations closer 10, or through, such a stream, The Division
may authorize such activities only upon finding that:

731.611, Coal mining and reclamation operations will not cause or
_ contribute to the violation of applicable Utah or federal water quality

standards and will not adversely affect the water quantity and quality or

other environmental resources of the stream. ‘
This rule is very clear: coal mining and reclamation operations close to, or through, an ‘
intermittent stream can be autharized only upon finding that the operation will not
adversely affect the water quantity and quality.

The Division has failed 10 make the required analysis - On page 101 of the final
TA, the Division states “There will be mine development within 100 fect of the Lila
Canyon channel and mining beneath Linle Park Wash” (Bates 716, Tab 58). Both of

these are classified as intermittent streams; however, the Division finds that mining will

not adversely affect the water quality or quantity of these streams (Bates 716, Tab 58).
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To make such a finding, one must evaluate the existing water quality and quantity
in these streams and next evaluate the proposed mining operation plan to see how these
operations will affect water quality and quantity. As there are no existing data on the
waler quantity or quality asywhers in Lila Canyon or Little Park Wash (Final TA, pgs-
43-44, Bates 658-569, Tab 59), this procedure was not, wid cannot yet, be followed.

Conclusion - Without knowing what the existing water resource is, it is
absolutely impossible to asscss the affects that mining operations will hi\'e. Without
(hese data, the Division's finding is buseless and violates Rules 731.610 and 731.611.

Impuacts - During times of discharge, Lila Canyon and Little Park Wash are
significant sources of water in an arid environment. Mining oporations will likely impact
these streams and therefore, the Division must cvaluate existing water quality and
quantity conditions in order to assess the potential impacts.
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BEFORE THE BOARD OF OIL, GAS AND MINING '
DEPARTMENT OF NATURAL RESOURCES
STATE OF UTAB

In the Matter of the
Request for Agency Action
By Petitioper Southern Utah
Wildemness Alliance Regarding the
Division of Oil, Gas and Mining's

~ Approval of the Lila Canyon
Sigpificant Permit Revision
C/007/013-SR9§(1)
Filed by UtahAmerican Energy, Inc.

Docket No. 2001027

Cause No. C/007/013-$R98(l)

ON N
Dr. Ron Kass declares the following: '

1. My name is Dr. Ron Kass,  am of over twenfy-one years of age, of sound mind,
capable of making this declaration, and I am personally acquainted with the facts
herein stated.

2. - My curriculum vitae is sttached and incorporated berein. 1am currently & resident

| of Springville, Utah. I am 2 graduate of New Mexico State University with a
doctorate degrec in plant ecology, and | have & Masters degree in taxonomy from
Bringham Young University. 1 have condusted research, consulted, and have
aught university classes in plant identification at BYU and New Mexico Stats
University. I have worked for the Buresu of Land Management, and have been
employed by Dr. Stanley Welsh, professor of botany at BYU. Since 19881 have
owned Intermountain Ecosystems, 8 consulting firm. This Declaration js filed in
support of Petitioner’s Request for Agency Action in the above captioned matter.

3 1 have approximately ten years field experience in the Carbon and Emery County
ares, and [ am familiar with the Lila Canyon area and its plant resources.

Bascd on my knowledge and a review of the relevant documerits, ] believe that

the information in the permit applicarion for the proposed Lila Canyon Mine is
insufficient to adequately assess the threatened, eudlngﬁed and sensitive plant
species, and the impact 1o such species.
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RONALD J. KASS
270 EAST 1230 NORTH

, UTAH 84663
(801) 4894590 B (lOI) 4898236 F
Emall-Interprmco@sol.com

MS. !WYmUM,MUT. mimdwsdm.mrm, 1943,
BS Brigham Young Unsversity, Prove, UT. Depaft. of Zoology, Widlife Ecclogy, 1978.

PIOFISSIONAL EXPERIENCE
-l-m.-mh Leorysmms, LLC.
m expecience in: Endmgered Specics Inventory and Monitoring. Quantitstive Vegetation szh;%?ud
Reclamation, Botsnical sd Wildlifs inventery, Wetland Delineation and Miggauon. Complisnce wi A,
USACOB. EPA, FERC, SMCRA, BLM, USFS and USTWS gudetmes.

PRINCIPLY PROJECTS
mmczmmcns
2001  SWCA/Northwest Pipelina, Rockies Displacement Expension, Wyo. md ldsbe.
' HDR/UDOT Enginesting, SLC, Ut Southarn Corridor EIS. St. Georgs, Ut
RB&G Eagineering. Prova, Ut. Amcamnmrwm
Sear-Brown Growp/UDOT. US 191 EIS, Mosb Ut.
Sear-Brown Group, s-huke City, Ut MuofWuBndeA. St George, Ut
Clvy of St George, Ut T& P clearance for Southwestern willow flycacecher.
UDOT Rosdsida Vegetasion krvensory, Ragion 2.
BLM. Prics Ares Ofice. Sustus reports for 5. wrightiae sad C. anmﬁldm
Private Fusls Storage Fadlity, LLC. wﬁmh@mdwmﬂm
2000 Sesr-Brown Group, Salt Laks City, Ut T & E ciearmnce for Riverdale Bike Pazh.
Sear-Brown Group, Sait Lake City, Ut T & E clearance for Man of War Bridge. St. George , Ut.
. moem'umg/tmm,Mm T&E clearsoce for Orem Cuxiter St. Progect.

RB&G Bagineering/UDOT Provo, Ut. T&E clearsace for 4 Umsh County Bridges.
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wmsmwcw,u: thmsﬁmmwm.

Ratanca, Sait Laks City, Ut Atkintvills [nserchungs TEE invenwry. St George, Ut
Ensranco, Salt Lake City, Ut samc«mnmpaw §10unm.UL
memwwdm BLM Luod Bxchange T&E myentoty.
ww Oyd:.smm Wouemkuuzzmmmmm

W. W, Clyde, Springville, Ut u«hw-m#mu!mmcm
Pamacore, Midvale, Ut w;awumfummkm
Parsacore, Midvale, Ut Spirenshes dihevialis invomory Prove Industrial Perk.
SWCA, Salt Lake Ctty, Ut Williams Corps. Aspen pipeline TR inverttory.

Seer-Brown Group, Salt Lake City, Ue uzdmummoom,

. UBDA. Unita Netional Forust. xu-meymwmmm.

Michaol Baker Jr., Salt Laka City. Tcsdmamwlm-cao.tm

Sear-Brown Group, Sals Lake City, Ut r&zwmmwstmm _

W. W. Clyds, Springville, Ut. Tkidmgrnmcﬁpt Groama River, Ut

W, W. Clyde, Springwille, Ut TP clesranos for Show Basin-Trapper Loop Road Odgen, Ut
Stons & Webster, Deaver, Ca. Rare plant isveniory. swvmqmuswsm,rmm

UDOT & Entranco, Salt Lake Ciry, Ut s«mcommrm(aomm mmﬁ')mxy §t
Geatge, Ut.

Willisns Corp. Sakt Lake City, Ut wmmw,mwlm m)n
Mancos Loop Pipsline. Magoos, Ce.

SWCA, Salt Lake City, Ut Williams Pipeline Co. mwuz

Orwa City, Ut Uta \adion reuses (Spirgnthes dilwvialis) itrventory, restoration, and moaioring.

Burms & McDomell Kanass City, Mo, Spiranthes dilvialls ixvertory for DMAX railrosd Wyo. & S, Dakon.
Bogineering Planiing Group, Draper, Ut, Spiranshes diisvialis isventory, American Fork, Ut

e

Stome & Wekaver, Dextver, Co. Rare plant, burrowing owi, and loggerhead shrike imversiory. Skull Valley Priveze

Storage Facility.

BLM Richfisid District, Ut Rare plant, burrowing owl, Utsh praisie dog sad ncxious wesd igveatory. Weyne

 Ca.

" HDR, & Baseline Data  Logacy Highway DA, Salr Lake City, Ut

Fry
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Pie-'l‘oew Denvee, Co, Wetlands & TEE. Uttrs Neturs! Ges EIS. Pivedsle, Wy.
X wory, Price, Ut
SWCA, Salt Lake City, Ut wiilisms Pipeline Co. Aspen T&E isventory

) ice, UL
. SWCA, Sa)t Lake City, Ut Queetar Gas Co., Rare pumvmy Price,
Continantal Lime Co., Delta, Ut mpummcmmmwm
SWCA., Sait Laks City, Ut Quastar Pipeline. Spiranthes diluvialis Ervectory. Genola, Ut

River Ges Inc. Nertnport, AL TAE invansory: Price Coatbed Matane.

BLM Ferron Ges ETS Rare plant isvemory. Price, Utah,
chqmudmwm mmmsmm

BLM. Wright Gshook cactus (Sclerocactus wrightiae) desoographic monitonng,

HDR & Bassline Desn. Legacy Highway EIS.. Sait Laks City, Ut.

MeMurry Ou Cornpanty, MMW mwuw:—dmm:dm
Continental Lime Co., Delta, Ut Mplnﬁw-w cmmmzqm
Bnlhwd(mn.Ddh Ut Rare plant imvenory. Twmzwm

Kennecott Coppet and The Nature Conservancy, Seit Lake City, Ur. Northera Oquirch Mis. Bio-inventory. |
USFS Black Hilis Nazl. Forest, Sundaccs Wy. MMMMWN F. Timber EA,
Chandler Oil. Denver Colo. Rare plant invamtory, Emery Co.

Planning , Dreper, Ut Endangured species invenery, s;«-d&wahnpmma)kum
mfis;'m: m) Amarican Pork, Ut

Busaline, bnc. Orem, Ur. Wesrom Traasporusion Corridor MIS & T&E species
Northwest Pipeline, Sait Lake Cizy, Ut. Rare plant irveatory, Bvancion, Wy.

Marish Assoc., Laramie, Wy. U.S. Gypsum Co., Kimball Draw EA.

Golder Assoc., Denver; Co. Phalps Dodge Co. Chino Mine Expansion EA, Silver City, NM.

~ USFS Dixie Natl. Forest, Codar City, Ut Status repon for Pensaamon pinorum.

Northem Wotm:g'!wnood. Co. Raru plant inventory Salina, Ut

Balcron Ol and Subsurface Explorasicn, Pasadena, Ca. Rare plant isvenory Snake Valley Seiamic Project Millard
Co Ut

Northwest Pipeline Inc., Sak Lake City, Ut Rmpmmwhmmmwmm
Raageiy Co.

Union Telephona Co.. Lonewree, Wy. Rare plant and logger bead shrike inventory.
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u.s.ommco.m.m Rare plmt rvansory. Meypcuub-hs-mm

nmoundmhmmu mmmmvmwm
Minnddu.m

Resouros Managemant Inwwnstional, Secramentt, C3. landMU‘eh"'"‘""‘W"""
mh:) Central Utahs Project, Nephi Basin, Ut

setard drabe milkverch
mmwmoﬁu Smm-dmmphﬂbﬂ

River Gas of Utak, Nordaport, AL rammcmmm,

Froson, Ostler, Vernon & Assoc., Vemal, Ut mplmmyhveu-’sm(w:
diluwalis), Ashley Cresk Bridge replacenant

mmamc«mmn T&E invensory: Upper Gros River Basi.
Chevron, USA. Houswa, Tx. Rare plant ixventory: seutirwesern Wyo.
Mobil Oil Corporasion, Bakeefild, Ca. Rare plant igvensory: LaBarpe ol Sields. T T

Envirossrve Assoc., Fruit Haights, Ut Race plant inventory: WW:MWM)AT&T
WMSMMR

Freswn, Ostler, Vmam V-ad.th. Rare plant syventory: mumm(symm;

' Fort Duchesne, Ut

Heitzman Drill Services, Casper,Wy Assdurko Petroleum EA., Helper Coalbed
. Methans EA- rara pianss, Heiper, Ut '

Endangered Plant Studiex, Orem, Ut UDOT. LaVerkin Cresk Bridge Replacemem BA.
Willinne Fisid Servioas, Salt Lake City, Ut mu-mwmmanm

uvs. J\nubqn. Daizver Co. MMhMN“MkaMM B:pclh
banging gardens and rare pisns.

WWCW&WWW,W,. htplmhmwc'dlﬁd&.
Texaco Inc. Haitzman Drilling. Sgecoach Draw EIS—rare plmss. rmWy
Mobil EA: LaBerge Oil Field Expansion Program. Rars planes '

Endmogered Pl Stdies Orem Ut Pacific-Corp., Salt Lake City, Ut Ismay mnd
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Wiltiams Fiald Services. Grosn Rives, Wy. Rare Mmm"m ysaas

‘Chevron, USA. LaBarga, Wy mmmwmdm .)
B LM. Sait Lake City, Ut MMWKIWMHFMM(WMW.

Paron Oil & G, Big Piney, Wy. Rare plmt isveswmxy, LaBarge, Wy.
Mo Technoiogy, Dewes, Co, Rare plsat iavenicry: Basia Explarsscn. Big Piney, Wy.

N Reeervation,
Utsh Power and Ligin, smuucw Unbmawlnduﬁwmm a0
Apeth, Ut

he-'l‘edmbw Denrver, Ca mpmmwmmm Big Piney, Wy,
18,3
‘Eodsngered Plant Studies, mmmmm(cwm)mm

Wash
Eadangersd Plant Studics. Orem, Ut Desant Tortise (wm.pommvmu
Ceo., Ut

Utah Power and Light Ca.. Salt Lake City, Ut Rase plarg irvensory: Dide N.T. Emerprize, Ut
BLM.S:RLaIuCny U nmlnpmphmm
U-mmrmmm Mﬂmmsmw

USFWS, Denvet, CO.MMWM Wmmw,ﬁuw and Lepidism
ostlert

m.-dmsmo_.m mnmmumnmm
Podangered Plant Studies, Orem, Ut r.nﬂs-Com BA: renamission corridor for Dixie Nstonal Formt
Versar Enginoerng. Orem, Tk, UDOT. Spiramthes dilwvialis iaventary, U.S.Highway 39.

Pic-Tachnalogy, Deaver, Co. mmmmmm?wo..mmu

Weyne Co. Water Conservancy Diswict, Salt Laks City, Ut Spiranthes dilvvialls, Capital Roef Notional Park.

BLM, Richfield Diswict, Ut. Rare piawtt imvantory: Warza Springs snd House Range Rutouree Areas.
Utah Haritage Program, Sajt Lake City, Ut Rare plmt srvanwry: Tushar Mountaing, Ut
BLM, Sait Laka City, Ut Rare plant invensory: Great Basin s0d Deep Creek Mis.

Chust Enargy Co. Farmingoon, NM. Scleroacnus mesosvarde. Navajo Indian Raservesion.
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Endangered Plant Studies, Anadarko Peolsum Conpany, Dever, Co. Rare piset imvenmory: Laoetree, Wy.
BLM. Salt Laie Ciry, Ut mmwzmmswﬂm

Chvosa Energy Company, Farmingion, NM. Black-foowd fervet irvaxsory: Navyjo Indisn Resarvetioo, Blandiog
" .

Endsngered Plact Studics, Orem, Ut Utsh Power and Light Rare plant inversory: Blnding, Ut
BLM, Salt Lake City, Ut Mpwmmwwmvt.
w.dnmsmmms-s-mc«p Bmmmmmuma
Endengtrod Plant Studies, Orem, Ut NPS, Springdale, Ut Botmical imvenory: Zion National Perk.

o dangared Pt Shuien, Oroin, Ut. Quasar Pipatine oc. Saht Laks Ciy, Ut Rare et nveetiory i Brown's
Park, Ut

WMSM&MUL NPS. Springdals, Ut WM:MNMM

Eadangered Plant Stadics, Orem, Ut. Wayne Co. Waset Conssrvancy Diswrict. Rars plant iaventory ; proposed
Fremont River Dam. . : .

Endangered Flam Srudics, Orem, Ut Uemoo Minerul Corp, Ursvan, Co. Rare plant inventory: rdioactive waste

_ TepORitTrY.

MMSMu,Ozmm Mmm Wenia, Ut hnphmmﬂ'y |
Endangared Plant Studios, Ovee, Ut NPS, Springdale, Ut Bammical grvenmory’ Zion National Puk. - e e
Nmnmsmmm.u‘mmmjmmm

£1 Paso Nunural Ges Compery. Rare plant inveaiory: nanursl gos line in NM.and AZ.

Transweatan Pipelioe Corperaton. Rare laat veasy: sesural gas line, NM and A2

mwedmsm.. Orem, Ut Waym Co. Wazer Conservancy. Rass plat inrventory: Fremont River Dam,
Ut

Endangered Plant Studies, Orem. Ut AMBMNC@VMUL m;mi:mm
Bio-West, Logan, Ut Exoxon USA, Midland Tx. Riley Ridge EIS.

Bio-Wese, Logan, Ut Sen Juan Basin Coal. EIS.FMNM.
Bic-Waest, Logan, Ut GuKO;lC«p.HomeEIS. Coramissary Ridge, Wy.

Endangersd Plant Studiet, Orem, Ut. Utah Powee snd Light. Rare plmt mventory: Wash Co., Ut

 Endangwred Plact Studiss, Orem. Ut UDOT. Rara plam invensoxy: Interste 70 in Emecy Co., Ut

EndmmdﬂmsmOmUt Uhh?mndbdn Rare piant & Desert Tortise (Gopherss agassisif)
nventory: Wash Co., Ut

Endangersd Plant Studies, Orem, Ut Uub?owndud\t Rare plant inventory: Uniw Co . Wy

7




U bkl LU

17y
1978

2000

1999

P T L IS IV STV VA R I ) AT N N St NN B e

. —— -

- Price, Ut
W?‘URSM&OMLU& NG&WC&MMMP:M
mm-dmsm«.o«o.m CthSA..xm« Wy, Rare plant ipvemtory.

&wnmsmmm Bomic«p., San Franciseo, Ca. ‘Rare plaat invectory: railway facility
WCMNMW-\OW

) . I »
M'-dnnsm Oram. Ut camu:m,mu Rars pleatinventory: Grand Juncticn,
Ce. .

medmsmam.m Fronuer Explorsbon, Billing Mt. Race plant invemory: Prics, Ut

" Bio-West, Logan, Ut. BLM, Vermal, Ut Rare plant iavemory: Uinta Basin, Ut

BMY«B;UM.MU& mhﬁu“(’hy:«m:) MNAMW
nm.mcmnww.mﬂmws.nw-mm-.

Endangered Plant Studies, Orem, Ut MX gissal inventory in Nevada & Unsh.

WETLAND

W W, Clyde/UDOT. North Giodale Gravel Pit Wetand dsemranasion, Kaoa, Co., Ut

Wastland Construction. SMWMM
RB&G Engineering/UDOT. Wetiand delinsasion snd mirigation. Aiteiape Croek, Dichegns Co. T8 77 1 1T
Naeul Succemious Inc. Spriagille, Ut Wedand delinearicn. Springvills Indusrial Park.

Mandow Valley Congruction, Salina, Ut Wetand detarmination.

Unh Division of Wildife Resource, Wartaod delinestion. Speingvill Fish Hsizbery.

Utah Drvigion of Wikdife Resources. Wetimd dalinetion. Provo Spormans Accass.

Sear-Brown/UDOT. American Fork Park & Ride deiinsation a0d hydrological moostaring.

HDR/UDOT, Ut. Springville Intarchange wwdand dslincation wnd mitigation.
" W.W.Clyds. Spongwilis, Ut Sporonans Park Trail wedand devrmmnasion. Park City, Ut

W. W. Clyde. Springville, Ut, Wolf Creek Gravel Pit dssermoination. Swommat Ca, Ut.
UuhCo\myMHmedwm Prove, Ut Dry Creek subdivision delinestion.

Shady Gieo Subdivision, Riverdale, Ut Wedand delinmstion.

RB&G Engincering, Provo, Ut Spansh Ferk Cagyon wetand delinsstion & mitigation.
HDR Engineering, Salt Laka City, Vaughn Burbridge delinestion. Park City, Ut
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Michael Baker Jt.. Sait Lake City, Ut Wotland delinestion Sber optic line-Calo-Ut.
Colliacs-CRG, Salt Lake City, Ut. Wetimd delineation. Parmingwon Ut

HDR& Pio-Toch, Denvex, Co. Wedaod dolincstian. DMAE Railrosd, Wyo. & S. Dakoa
W. W, Clyde. Spangville, Ut wm«-«mrm«msmu

W. W, Clyde. Springville, Ut Wedsnd dewrminstion-Gravel Pi Greeo River, 143

4-H Conetruction, Odge, Ut Welland delinassion.

Williaens Corp. Salt Laks City. Watisod delinention. Mancos Loap project Mancod, Co.
Pic-Toch, Dartver, Co. Watiand delinoadion. Priuse Nesural Ges Lips Srom Wells w Elko, Nv.
Doug Holmes, Biue Sky Ranch, Heber, Ut Wetland delimeation

Pic-Tech, Datver, Co. Wetand delinestion. Nortwest Pipetins. Twin Falls 1o Wells, Nv.
Divarsified Habitats. Salt Lake City, Ut Wetand delimestion. Femingion, Ut

Tiffaty Development Co. Wetand delinestion and mivgason. Roy, Unh.

Robert Nelson Construction, Salem, Ut Wetland delineshion.

EPG, Draper, Ussh. Wotiand dalinestion. Toshibs Deveiopoaet Project

Jasac Springs Development, Riverdale, Ut Wetland detinsation wnd mingation. '
Springuille City Co.. Ut, Wetand dalinsation. Spriagille Industrisl Compier:

HDR & Bascline Date, Inc. Oree, Ut Legacy Higirwary. Wedand delineetion wem.
Aleo Group, SM?«&ULWM«M&
wmmmmwwmrmwmm
Enginasring Planzing Growp, Draper, Ut, Wattand dalinesrion. Jorden River-Palmac.
wmmmm Wetland dalinsesion. Ogden Subdivisian.
Pic-Techeologies, Denver, Co. Northwast Pipeline. Eveneun pipeline dolineation.

' Engineering Planning Group, Draper, Ut. Wedand delineation Willow Cresk Park, Labi, Ut

City Co. Springville, Ut Wetland delinestion. Springville Inchutrial Complex
Engineering Plsming Group. Draper, Ut Wetland delineation. Springville City, Ut
Pnginesnng Planning Group, Desper, Ut Wedand dalinestion. Geriola, Ut

Enginearing Planning Group, Draper, Ut Wetland delinsation. Macy's, Spanish Fork, Ut
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wmurdm. Corvallis, OF. mCmMM-‘M‘

Enviroserve, Frat Heights, Ut Wedaad delinsssicn. Odgm Cove Subdivision.

Pie Teck, Deovar, Co. wmm:mmmm Rangely, Co.
Pacificerp, Inc. Salt Lake Ciny, Ut wudmmmmm.w
PIC Technology, Deaver, Co. wmwmmww.qu
Uuunmmrmmm Wetand dalinestion: wasw disposal plast..
wwuw-wmwmew,Uc ‘Watland igvestiory. Enmnmrnn
Biowest Inc. wmwmum«mm,mm&smmcﬂ-.m

V'ldﬂAﬂON SAMPUNG &m.AMAﬂON.

: mmru.u Co..Wsanwm

Soutisem Utsh Fusis Co., Wasts Rock re-vegemsion monjioring. .

USDA, Uinzs Nl Paraat Vegwasion mocivring for Me. Gonts i M. Nebo Wilderass Arss.
Sousbarn Utah Fueis Co,, Salivs, Ut. Waste Rock sad Refirerce re-vegetacon masioriag

Coastal Stases Enargy Co., Midvale, Ut Vegstation iveowry: wasee rock manitering Skyline Mie.
Coustal States Eoergy Co.. Midvale, Ut. Vegetation invemtory. waste rock moghuring. Skyline Mine

Ecological Planning snd Tossoology, Corvallis, Or. Ecological risk assessemen. Kenneoou Copper Mina, Selt
Laka City, Ut -

. USFS smﬂd.}’mCdy Wy. Wmﬂmmumm

Ecological Plnning and Toxicology, Corvallia, Or. Eeological risk sssceumonz. Kernecott Copper, Ut
Couml Smmag Zaergy Co., Midvala, Ut Vegetation igvenory: wasse fock maniwcing, Skyline Mine.
Southern Utsh Puals Carpany. Holper, Ut Vegommicn irvestory wnd racumetion plas, Skyline Mine
Southern Utah Fusis Company. Halper, Ut Vigetation and reciacstion, Convudsion Canyon Mine, Ut
Endaagered Plarm Studies, Orem, Ut Coerral State Energy Co, Manitoring a0 re-vegetaicn: Skytiss Mine

Endangered Plant Studies, Orem, Ut Coaseal State M&MM»—WWMWM
Endangersd Plam Studies, Orem, Ut Southern Uh Fuels Co., Emery, Ut Soils sd vegeumion invemtory for

10
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Daw lease area.

164 Eodsgered Plat Suudies, Orven, Ut Coaal St Energy Co. Moxitoring 104 rovegemtion &t Skyline Mine.

; . Ut
e ﬁﬁﬁ?““«ms"“”‘“‘m& erw-am . Borse Cyn. M. Susnyside, Ut US Stedl
Corp.

1962 Utas jnternasional, Parsington, N. M. Soil/ vogetasion iveowry et Sen Jusn end Neveio Mined.
| Biowest, Logms, Ut MﬂnhMWNﬂﬂﬂw Wyaming.

11 2] WMSW&mwMOiy.UL vmmummaw
Prudos Bay © Fairbenks w Tok.

197778 BLM, Mosb Districe Offien. Rangs webmicisn Vegeastian supping md ssmpling (SVIM).
BLM. Gimwood Sgs., Co.  Range techricien. Vq‘t‘nnqpinndmp&s(svm
1976 MYmUM.dDWWCo. Gambel osk control.

PUBLICATIONS
§ sciemtific publiostions and 100 non-rofersed reports. \

PROFESSIONAL AFFILIATIONS L ‘
Society of Wedmnd Scisotists, NM“M.M&MK“MSMW. ‘

CERTIFICATIONS o

Natioawide Purmit Workshop, Cleveland, OH. Welaod Truming Instinas, 2000.
Advanced Problems in Hydric Soll, Norts Carolins Stete Univessity, 2000

Professiooal Wetand Scientise, Sociery of Wealand Sciensiow, 2000,

Habitaz Pvalustion Procedures, Phosnix AZ. USFWS 1995,
Southrwastorn Willow Fiycaschar Survey Techmiques, St, George UT.USFWS 1995, t998.
Wetland Training Instituta, Advanosd Wetiand Delipestion, Charlasian, 8C. 1992.

Black Foowd Ferret Survey Techniquss, USFWS, 1950.

11
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Senall depreased-hemispheric planis 3.8-6 cm ull

PEDJOCACTUS DESPAINTI

Selentific Name: Pediocactus despainii Welsh & Goodrich
Commoa Nama: Despain Footeactus :

Tamily (Common Name): Cactaceae (Cactus Family)

Symonyms: Nene

Global Distribution: Endemic to Central Utah in Emery County
Magsgement Rasponsibility: Capitol Reef NP snd BLM-Moab and

cld Distriet
Habitat: Open pinyon-juniper community on limestone gravels as §,000-
6,200 fest alc'\,rlt{on. late April-early sz.

Look-alikes: Relatod to B winklert, but digtinguished from it by having the
longedt spines over 4 mm long, these pale yellowish and not obscured by
the bairs, woolly hairs pale yellowish and caducoys, with yellowish 10
peach colored flowers.
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SCLEROCACTUS WRIGHTIAE

Scientific Name: Sclerocactux wrightiae Beson

Common Nams: Wright fishhoek esctus

Pamily (Common Name): Cactacese (Cactus Family)

Synonyms: Pediocacrus wrighriae Crong,

Global Distribution: Emery and Wayne counties in southcantral Utah

M.wuun‘c nmdbwy: BLM-Mcab and Richfield Districs, Capitol .
NP, State Lands, sud private

Habitst: Salt dasert chrub 10 the juniper community at 4,790-6,120 feet
clevation on the Mancas Shale Formation, April-Masy.

Lock-alikes: Easily sepsrated by its small flowsrs (2-3.5 cm long) snd
shor spines, but resembling 5. mesas-verde and gz whippkl.on‘ )
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Suffrutescent perennial,
2-5 dm wull

MENTZELIA MULTICAULIS VAR. LIBRINA

Selentific Name: Menteelia multicaulls (Osterh.) Goodman var. librina
Thome & FG. Sm.

Common Name: Book Cliffs blazing star
Family (Common Name): Lossacess (Stickleaf Pamily) :
Synoayms: None C . ‘
Glohal Distribution: Carbon and Emery counties, Ulah; a Colorado

Plateay endemic

Manigement Responsibility: BLM-Mcab District
Habitat; Sagebrush, rabbitbrush, and pinyon-juniper communities at sbout .
6,200 feet clavation, on Mancos Shale and Price Rivar formations.

Lookealikas: This variety differs from var. muiricaulis by the leavaes that
are trilobed, with the lateral lobas near the stem base and the apical lobe

wlongate.
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Desolation Canyon

Findings

R —
INVENTORY UNIT ACKRES

Pustaral Seans Satad

With YUgernem (haRTOritim

L% ] .90 M2 (W)
1.8 [ ] £.700 (A%)

| batary Uit Tote

.00 9,900 6,50

[ A Chuy

Owsslowen Coman WiA 10,904

(UT-0400004)

Rey Camen WEA (UTGI00MS) 71808

Adout 211,230 sures of the nine Desolition
Capyen invensory una Rive wildernem
charsswmriztics These untts ane 3 continuar
wen of the Many features 30d landforme
found dyoughout the wnagaeus Devtlsnon
Canyon Wildernest Srudy Area (W3A)
san} enhanes {8 MagalAce wildernee
qualition. ln combination wieh the WEA,
the nife units dtgrevent sae of da fargen
imuha of resdions BUM public lands within
e conanencel Unisd Swtes This # ¢ ploce
wiqre & visitor W48 ewperience true selis
tube—whure the ferces of netwe contave
te shepe the colorfil, cugped landscape.

Apprncimately $.700 scres in vhver placet
dong Whe fonge of the inventery uAiw dre
vAssruryl and do not huve widernes |
herturunier.

The Floy Canyon snd Daolidan Canyna
Invenvery uatty are physitully donnvevd
vt the end of she Right Hend Twshver
Canyon Rosd within de staee seetiva.

Unit Description
Demlation Canyon it locased in Graad.
Ermery:. Cordan. Duchasre. sad Vinah
Gountiet The teutharn boundary ot the
invensry ualt s five mues norvh of Creen
Rivev, Usals, while the nordhers beundary
18 lovated serme 33 Milas southwast of
Vernal The Groen River binta'ts the urut on
the nath. Yhe Vinuh and Qurey indisn
Ruvatvotton tones x part of the houndsry

of ¢ nasth and of the VL Vanous resds,
pipelines. snd privace Lands form the
bowndasies ol the remaindar of the uak,

Th¢ wrsin vanes dramandally, frore fivee

Rives The south wnd seuthwan portion of
the vanewry unis is dafined by a 32-mile
porum of the Book Clfis, The units
comtanh ¢ wide dvernly of vegristien
rnging fram riganca Tones dong the
river. @ piften wd jurnper wesdlandic iees
shodecele

lower smresch of Gray Cagyeo for camping,
Rehing, tnuling aad wever spors. Hunuing
sl nigh Wuting senws 1n sualyiag aes

along B boundaries. Same canle ez
talm ploen, 0104 remoents of pest wil wnd
0 cuplerntion wve sl p

Wilderness
Characteristics
Naturalness

Newiy all of the ivvontery uaitt agpear
astwrnl. While there are many scacered
humise aprine. thair indindudl ond
cuvlasgve EPert on Gue nawursl charaerer
of mest of he invamnary UMG - MID0E
The imprats 1re in vartows scapes of rehs-
bilinetian, with mest being sabeaanvaly
wnsoticesbie i the sres = 5 whole The

= rt— “r

Three @eed 40 1ack asturll charewr A
anll sres v Unit t ¢n tha nerthern
Doundary namr Fourmile Wath snd faurmie
Senem on the Croen River 'ocid natwrals
nes bessuse of rands. old seitmic Unes snd
reclitivd dall pads Tow sl otvma 0
Unit 3 aloa Uck Astureinem becrum of
exsenive ot highwey vehwele usr

Outstanding Opportunities
Solitude

Canyon WA and enhance e ovgtamding
apporunium found in the WA, Unets 4
wid T e o uficient use snd confgury
aon 10 pravide ouTtanding epperruniam
for selitude on thew swn. All of the v
rgethet with the Deswivnea Canyon
WSA, comptiss § large remore wes
whete ¢ nareee it ruly welated from the
ougrde warid The vait (e Cenfigemusn.
numeErews SCORic Vinas, dveesty of veger
tuon. snd rugged wpoegraphy previde the
Vigroer with num¢rous plasw and oppor.
tunities W hecome Uoitted from ochers.
Mure of the wats are mmote, KXt bic
only by foet, horssbask, of bes.

Primjtive and Unconfined

. Recrestion

The invenwecy Wi are sohtgvawd @ od
are an exteriion of the Devaladon Conyon
WSA. Thay entusce the ouuandiog
opoorynines previded by the WSA,
ludiag muultipiesday Hver Aest-bosting
WiPE R & PYRIUVE SaTG. hung ureng
horsconkt fidiag bockpichiag, baskveuns
1y eorping, Clirbing fshing, swimmung.
Photagraghy. ewing of eulrural and i
tortc ntem 26 well 6 & diveraty of wildiife.
ssaure study, sad vewing of scmic lands
scapes. The larpe ute wnd configuranion of
this wt, wild ares enhanas the venety
and externdt of actvities avinlable-

Supplemental Values

TRC IAYONTOry WUt conuans cultural.
weni, gesiops, betanuedl. and widlife val-
van. Elevetions 4nd topearaphy 1 the wau
vary from desert canyess 0 W Mountag
avwonments Vegeouen ind wildiife habi-
et 4nd sgetint alas varv grestly Decsuse of
the divernty of tamaar. 3in andangered smue
Al 4PCS VNNV of My naEv? I8 The Wil
including \he pricenae fuvan, black-laomd
tereqt bald vagle Culomdo wvawiioh
humpback chub iad bonyea Aub Ten
speciat suatus snimnal specivy i ux Beridl
DS Ml4AL (PECN alyy HaEur v TEY U e
W snme vl the Wit

DESORATION CANTON=

oy Crans Aot Hawt Br Nuitost Maly Swange
Detetion CAMmn. INE rvertDry vR 'L 37 08
gt san of e Avy
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Turtle Canyon ®

Findings

S
INVENTORY ValT ACRES

Podeornt Mets Tound
wn Weideruwst CharasteNtios

[N 1,64 0.720 (100%)

Char
0 o o o%)

mventery \ion Rtal .

4060 160 w0
CANgueus Ares>
Turtit Compmn WEA .00
{UT080060)
SN
A\l Rve Turtle Conyen tenmry wuw

04.720 nree} Rave wikiernow charactartv
wes wheh conpiencs in LonIURCtOn with
the eandguaus Turde Canyon Wikdernew
Study Area (WSA). The umiic sppcat to
be o & natucel sate. affecad primortly by
e fornes of nature. A few thar vehicle
ways wiist nqar the boundery. But they ers
in varews stages of reclamation throuth
qrononal prOtessa A8 reveystition, ond
thus de 00t agmllcantly impace the
ageural chareter ot the uaire. The soomie
ees. a0d {aggeéd tupogaphy wnd dense
v ue

{, provide ]
e v experianee solitude srd w0
TEAST In o varivey uf primitie snd

Aaed reereni The
iveeary units alss coatmn cubunal. -
wiljitfe and scenw valuas.

Unit Description
The Turtle Crayen irventery units sre
leaxted shaut eght miler sustheon of

Suanymde. They are on 5 divide hetween
the Little Park Plovosus abgve the Bowk

ClUth o Uy wrene and Aange Crevk
Canyon m che nerthean The unie b9
sanuguaus W u‘-ﬁ“mw
of U Turde Canyan WSA, an saremely
noep ané rgzed ares cut by canyens
e 1,000 w 3 00Q foxt drop Uevations
range rom 4900 oot 10 Turde Canyen v
9.327 feee south of Lerde Hore Cunyan
neor the head of Bewr Canyun 1a the
WSA . Vag [, iy pifen
w,-mvndlm.vmbwd-&
and Wb “ «

along Une higher cevttions and aerhara
dJepes Mueh of the caa ks ealarful rock
autreps of rede, groevy. yellows and grays.
Unes of the unis mchude coul explaredvn,
castie grazing, bustiag wad diung.

Wilderness
Characteristics
Naturalness

The inwusions within the ifveatory wnis
e widaly sasewred and reiened @ mach
N“M-ﬂwﬂnﬂhﬂo‘
U NEUSINS arg Times have Bean
reelaimed o0 418 tn vertous mages of
nstunl rehabiiotion, sre well serwened
by vegeiation ahd Yepegreshy. end ire
swbsmmmiially vaneuussvie The unis
20penr ® be in o casurl ntute, sffecred
peimertly by the fotces of nature u
perasived by e everyge visiver on the

Solitude

The inveawry unin pemas suonAdNg
oppertutitiar for relinda bacaum they

sve contgusus 0 and arx extenmons vF
the Turtie Canyon WSA, whwh provides
autstanding oppétunities (or sl e,
The sveup 4nd Aigeed termain Aumercus
ude eanyam. Ind piken and jurper
wendlinds all prevrde smple srvenine
Qeonie ey within the satiysas and trom
the ndgeteps enhence the feeling of hewg
ivlated snd slane

Primitive and Unconfined
Recreation
Thei M LALES J0¢ contiguovs 10 and

o extennons of the Turde Canyon WSA,
where opportunitiss fot griraitive vou
xad Hoe o 4

The WSA provides oppenuniucs for
hiding, Jmbag, camprsg. hunang, ol
sghweving. Thear epperevatues ue wut:
stgeubing bevwuse uf the sitc and conriges
rotion of the WSA ot well o9 the quality
of e voenié, geolegie. wildlfe. and i
turd faatnres The veatiguoue wventery
wuts snhanes aad extend the prmemve
and unconfined recrantion oppectunitict
found withia the Turde Conyon WSA.

Supplemental Values

The WEA snd invenessy unitt heve Sus
standing scvnss awality. s sigrifuant
Fromont peried srtfne tould he provant.
Thore we popilarians of MouRtn lina,
ok, Rochy Mountei bighorn theey. «nd
Black bear Emiangeeed peresrine falcom
and bald aagivs may frequonc the aten i
ather snecial savus anumel aperied and
thrve plant spevies coull he pretent o
il Quarvil the ditferenare in verrsin
g vagatation «ad the varrety of wildithe
and wildide habisat dhas exise here ore
velderrs found 1 w0 rea thy vide of the
Twtle Canyed WSA,

TURTLE CANYON Virteé s 0lorms nd seguiin GRS 9 Gatiindng eppivtumtias A2 10008 launt 1 e Turis Corpen WEA tis 04

NP W
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