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INTRODUCTION

The mater ia l  hereby  subn i t ted  cons t i tu tes  an  in i t ia l  resPonse to  the

O f f i c e  o f  S u r f a c e  M l - n i n g r s  " A p p a r e n t  C o m p l e t e n e s s  L e t t e r r "  d a t e d  M a r c h  2 0 ,

1980.  Th is  subur i t ta l  i s  to  p rov ide  su f f i c ien t  ln fo rmat ion  and de ta i l  in

order  tha t  Ehe comple teness  o f  the  f i led  p lan  can be  reeva lua tedr  BS we l - l

as  p rov ide  a  schedu le  o f  the  work  to  be  comple ted  dur ing  the  sunmer  o f  1980.

I t  i s  the  in ten t ,  o f  the  App l ican t  to  subur i t ,  by  Apr i l  15 ,  1980,  a  fo r r i ra l

Addendurn  wh ich  w i l l  conEa in :  1 )  the  in i t ia l  response in fo rmat ionr  ds  we l l

as  o ther  in fo rmat ion  wh ich  may be  ava i lab le  aE tha t  t ime;  2 )  rep lacement

pages fo r  a l l  a f fec ted  por t ions  o f  the  prev ious ly  f l led  p lan .

The mater ia l  compr is ing  th is  in i t ia l  response is  a r ranged in  the  order

in  wh ich  the  sec t ion  and i tems were  presenEed j -n  the  "Apparent  Comple teness

R e v i e w . t t  B l u e  p a g e s  d e n o t e  m a j o r  s e c t i o n  h e a d i n g s ,  € . 8 . r  C u l t u r a l  R e s o u r c e s ,

Hydro logy  and Geo logy ,  e tc . ,  and the  ye l low pages separa te  responses  to  the

i tems under  each sec t ion .

The mater l -a l  p resented  in  th is  in i t ia l  response is  in tended to  rep lace

or supplement t ,he previously f i led and amended plan. Any inconslstencies

between the  mater ia l  hereby  submi t ted  and the  f i led  p lan  w i l l  be  cor rec ted

in the formal Addendurn. A11 maps or drawings submit ted in th is in i t la l

response w i l l  be  cor rec t ly  renumbered Eo mainEa in  the  number ing  sequence in

the previously f i led plan.
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United States Departrnent of the Interior
OFT'ICE OF SURFACE MINING

Reela.nation and Enforcement
BROOKS TOWERS
IO2O IsTH STREET

DENVER, iotoRADo aozoz
OFFICE OF THE REGIONAL DIRECTOR

o

?O MAR I9EO

! ,1r .  Vernal  Hor tenson
Coasta l  St .ates Energr  Co.
7 Greennay Plaza
lfouston, Teza,s 77046

Dear Mr.  Uor tenson3

l,le have revlesed the uining and reclaoatlon plan for the proposed Skyline Coal
VlnlnS Prolect whlch sas recel.ved by che Offlce of Surface l,l lnlng on
Novenber L7,  1979.  Our rev len has been conducted pursuant  to  the Peroanent
ReguLatory Prograu ( l r l th  appropr l .a te cross references to 30 CFR 2I I  whtch
lncorporate the In ler lo  Regulatory Prograrn) ,  to  detern lne l f  the subEi t ted
nining and reclauatlon plan ls sufflclently conplele so that OSM oay proceed
wi th a dela l led technica l  rev l .en.

Based on thls review, we have found the plan to be lnconplete. Hhen the
def ic lenc les ldencl f led ln  our  rev lew are corrected,  we wi l l  be able to
schedul .e the nore deta l led technlca l  analys ls .  (The technlca l  analys ls  would
be prepared to delerElne lf the plan rDeets lhe requirenenls of SMCRA and
approprlate regulatlons. ) Other ttens ln the plan have been fourd to be'couplete-; houever, this does noC lnply thaE the inforDatlon subELtted has
beeq deteralDed co be ln conpllance wlth SMCRA and rhe applicable
envlronnenEal perforEance standards. OSM uay requesE addlElonal lnforoatioD
on these cotrplete portlons as nell as resublol.lted lnforuation once lhe
technlcal and envlrouoental analyses are underray. lJe wlll be revLewlng your
olnln8 and reclaEatlon plan ald our subsequent actlon on the plan ln
accordance slEh the Netlonal Envlronneotal Poltcy Act (NEPA).

The attached llst ldedtlfles chose areas that are Lnconplete., The nosE
sLgal f lcaot  of  the def ic lenc les are denoted by an ascer isk.  We have
referenced the partl,cular sectLoas of the regulations co provlde further
guldance 1o' developtnB a cooplece p1an.

We belleve lt would be to your advantage to contlnue to use the Permanent
PrograE regulat loEs as your  gulde ln  prepar lng your  p lan,  as eveqtual ly  these
regulat lons or  a State equlva l ,ent  of  lheu w111 be appl lcable to  the proposed
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skyr lne Mlne.  I lowever ,  r f  f  or  any reason coasta l  sEates Energy and Get ' tY

Mlnera l  Resources  does  no t  ag ree  w l th  Ch ls  approach '  p lease  adv tse  us

a c c o r d l n g l Y .  '

r f  you have any quesr lons concern lng our  ln lc ta l  rev lew or  subsequent  s tePs

ra t l ,  p lease  con tac t  oe  o r  aY  s t ' a f f '

DONALD A. CMNE

Enc 1o su re

c c :  R o n  D a n l e l s
Reed  Chr l s t ' ensen ,  FS
J a c k s o n  M o f f l c t '  U S G S

EO

S l n c e r e l Y '
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At tachoent

ApparenE Coupleceness Revtew
Skyl lne Mlne ProJecE

C u l e u r a l  R e s o u r c e s

S e c t t o n s  7 8 3 . L 2 ,  7 8 4 . L 7  ( 2 1  l .  4 ( d ) ,  Z L l .  l 0 ( c ) )

*  l .  The  app t l can t  nn rs t  p rov lde  documentaE lon  EhaE Ehe  Utah  SCate  H ls to rLc
preserva t lon  0 f f l ce r  (SHPO )  has  concur red  w tch  Ehe  assessmenE thaE s l tes  AERC

ZTOIUI  and  AERC 27OlUZ a re  no t  e l l g lb le  fo r  l l s t l ng  ln  Ehe  NaE lona l  Reg ts te r

of  l l ls tor lc  Places.  Such concurrence must  show thaE the Utah St tPO hae

approved and accepEed Ehe repor ts  ln  order  for  OSM Eo begtn the Sect ton 106

consu l ta t lon  Process .

*  2.  l t re  appl lcant  ut rs t  provtde one rnap whlch t l lust raEes the fo l lowtng for

che enElre n lne Plan area:

a )

b )

AlI

Ttre

s l tes and iso laced f tnds locat ,edi

per tnecers of  a l l  areas tncenslve ly  Lnventor led;  and

c)  A11 areas of  proposed sur face d ls turbance over  Ehe
(e .  g .  ,  roads ,  power l l nes  r  conveyor  rouE,es  ,  m lne  f  ac i l tE les ,

e E c .  ) .

3 .  The  app l l can t  rn rsE  p rov tde  a  quanE l ta t l ve  esEt rnaEe o f
che l l fe  of  Ehe n lne.

llfe of t,he nlne
loadou ts ,  po r ta l s ,

subsJ.dence over

Eydrology and Geology

Sect lons  783 .14(a ) ,  784 . I4 ,  783 .15(a ) ( t )  and  (b ) ,  783 .15 ,  784 . r6  (21r .10(c ) ,
2 I  l .  40(a)  )

l. The descrlptlon of geologlc condlclons ln lhe aPplicatlon should lnclude
an evaluaElon of pot,entlal geologlc hazards (1.e., area of rock faII and
slunps ln the olne PIan area) la relatlonshlp to proposed slructures and
facllltles and the area (Sectloa 22 and' 27) around Electrlc Lake ln Bunllngton
Canyon.

* 2. The appllcant erst ldenclfy any areas where ground waeer srtll be
lnEercepted by fahe-up actlvlties. Vague stateEenls about sorne-buc-lltt Ie
oater belng lntercepted by the dne ate lnsuff lc ient.

* 3. The appllcantts cross-sectlons and structure contour rups drawn on coal
searm glve an unnecessarlly vague plcture of the groundrater hydrology.
Isopach oape of a. f  fected aqutfers (Aberdeen SS and Scar Potnt SS) should be
lncluded rrtth the plan co be uscd wtlh lhe exlsting structure contour Eaps of
the coal seans. A uap of the potenttooetrl.c surface of the confined ctater
systeo and saler tabLe coniour rap of unconflned systeos should be tncluded.

t 4. No basellne dala on grouniluater quallty ls glven fron the stells, cltlng
the dl f f lcul ty of  obcalnlng pEoIEr wel l  cooplet lons; however,  4 of  these wel ls
are l tsted as sources for che unl tortng progral .  The nel ls should qual l fy
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for both or nelthea, and the aqulfcr b€1n8 tesled should be ldentlfled. The
' f  

appl tcant  should descr lbe the test  wel l  des lgn and saopl lng procedure.
- Potenclal acld-fornlng, toxic-fordng, or alkallnlty-p roduclng Eaterlal above

and below the coal  se ius (e.g. ,  -25- ieet  above and 25- feec belos)  should b i
Ldentlfled and lncluded 1tr the dltr1ng Plan.

5.  l t re  appl tcanE should subnt t  a  s lngle map at  a scale of  l :1001000 or  unre
deta l l  showtng Ehe reglonal  dratnage and scream c lasst f lcat lon.  The narraElve

Eo ch ls  oap  shou ld  tdenc l f y  waEer  qua l l t y  and  phys lca l  characEer i s t l cs  o f  the
s t  reaEs .

*  6.  Tt re appl lcant  must  supply  a l ternat lve water  supply  ln formaElon for  the
holders of  water  r tghts Ehat  would be af fected l f  rec la 'n^Elon of  the Skyl lne
mlne  was  unsuccess fu l  (1 .e . ,  l f  t be  sed lment  ponds  were  Eo  fa l l  Eo  conLro l  TSS
frou the m,lne or load out faci l lcy or Lt,  revegeEaElon lras Eo fal l  and eroslon
ruLned  Ehe  wate r  supp l les )  o r  l f  c ln lng  adverse ly  a f fec ted  f l ow f ron  sp r lngs
and  seeps .  Spec l f i ca l l y ,  Ehe  app l l ca t ton  u r rsE  d iscuss  che  po tenE la l  e f fec ts
of  underground ru lntng on the Ewo spr lngs located adJacenc Eo Ehe nor theast

co rner  o f  Ehe  lease  a rea  (P lace  9 ,  Vo I .  A - l ) .  M tE lga t lon  fo r  Ehese  sp r lngs
shou ld  be  addressed .

t 7. The appltcanc must subnlt decal led plans for Ehe destgn of sedfunent,
ponds pr lor  Eo the conslderacton of  the mlne p lan.  I f  such p lans are not
subnt t ted,  a schedule for  t ,he l r  sr rbnlss lon uusE be suppl led wlEh Ehe
real lzat lon EhaE no approval  o f  ch ls  noln ing and rec lauat lon p lan wl l l  occur
unEt l  such p lans are subodr ted and evaluaced.

8.  The appl lcanc should supply  che source of  lcs hydrograph and/or  runof f
daca and supply  references for  us lng specl f lc  SCS runof f  cuEV€s.

9.  The appl lcant  should supply  a quant tEaclve basls  for  lEs lack of  waE,er
Ereatrnent  fac l l le les for  mlne d ischarge wacer .

Al luv la l  Val ley F loors

S e c E l o n  7 8 5 .  l 9 ( c )

*  l .  The  app l l can t  shou ld  subml t  a l l  ava l lab le  s lEe-spec l f i c  p rec lp t ta t , i on
daca  Eo  con f l rm (o r  deny)  che  genera l t zed  p rec lp lEaELon  da ta  g lven  ln  Jeppson
e c  a l .  ( 1 9 6 8 ) .

r  2 .  The appl lcant  should a lso supply  ln format lon whlch descr lbes any f lood
l r r tgaElon pracc, lces tak lng p lace on dra lnages s ln i lar  Eo these ln  Ehe n lne
plan area ln the general reglon of t ,he Skyl lne Mlne.

*  3.  The appl lcant ,  should subrnLc ln fornat lon whlch compares Ehe producElv l ty
oE low land  (va l ley  f l oo r  vegeca t ton )  w t th  up land  vege ta t lon  Eo  demons t raE,e
thaC the lowland vegetat lon does noC, t ,ake advantage of  addlc tonal  waCer
(e lcher  ch rough  sub l r rga t lon  and /o r  f l ood  l r r tga t lon )  so  as  Eo  resu l t  l n
t n c r e a s e d  p r o d u c  c t v t t y .
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Veretat lo i r  and Revegetat lon

S e c t ! . o n s  7 8 2 . 1 7 ( a ) ,  7 8 3 . 1 9 ,  a n d  7 8 3 . 2 0 ( 7 7 9 . 2 0 )  ( 2 l l ' 1 0 ( c ) )

r l. Ttre appllcanB should supply data on Che occurrence of the threatened and

endangered (and rare) planl spectes occurrtng ln the reglon 1n Ehe zones

represented by the olne area. If such plants do noE occur in the tr1ne area

sooe lndlcaCltn of the lechnl.queg of search or neasurenent should be lncluded

ln the plan.

, 2. The appllcanC nuec supply data showlng detall on Ehe PotentLal for

coEpelltlve replacernent of natlve sPecles by lnrroduced specles fron the

proPosed seed Elxlure.

* 3. The appltcant should supply daCa showlng Potentlal ProducElvlEy of the

proposed lnEroduced specles atd g lve ln foroat lon dedonstra l lng Ehe sta led

accl iul.t Lzat lon of the seed tyPes to be used.

4. The number of surface acres erhlch are antlclPated to be dlsturbed ls not

c lear .  The appl lcat lon lnd lcates d l f ferent  acreages on Pages:  l -21,  voI '  l ;

l -22,  vo l .  I  (2  Places) ;  and 3-57,  vo l .  2 .

* 5. The appllcant, should supp ly lnforEation on soll/plant assoclations on

the olne plan and Pernlt areas (soll serles should be ldenclfled)'

5. Maps should dellneate topographlc features or cadastral locaElon ln

order  to  proper ly  locate sotuvegetat lon assoclat ions on proposed sur face

dls turbance areas.

Flsh and Wt ld l l fe

sec l ions  783 .20 ,  784 .21  (21r .10(c ) '  Z r r .a (a ) )

* l. The appllcant should supply dala on the occurrence of the threatened or

endangered spectes rrlthln the 81ne plan area and adJacen! areas and should

tndicaEe the r0easureEent or search rnethods used to deterElne thelr Presence or

absence.  The U.S.  F lsh and Wl ld l t fe  serv lce l is t  o f  threatened and endangered

specles as wel l  as o lher  l ls ts  of  such specles and ranges ln  the Slate should

be used to detennl.ne the potentlal presence of endangered and threatened

s p e c l e s .

* 2. Ihe appllcatlon should lnclude a nap showlng habllat and nigratlon

rouces for lhe oajor terrestrlal nlldllfe lyPes ln the olne plan area and

adJacent  areag.

r  3 .  The appl tcant  Eust  lnd lcate shal  n l t lSat lon oerhods are belng appl led to

Iessen the lupacc of  lhe proposed oPerat lon on cerrest r ia l  s t ld l l fe .  In

par t lcu lar .  the lEPacl  o f  che conveyor  systeo on lhe u lgrat lon of  deerr  e lk ,

and ooose should be consldered and Eltlgated.
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S o 1 1  R e s o u r c e s

S e c t t o n  7 8 3 . 2 1  ( 2 1  l .  l 0 ( c )  )

t  l .  The chenlcal  and physica l  analyses of  topsol l  and overburden for  areas
proposed  fo r  su r face  d ts tu rbance  and  maJor  s t ruccures  t s  noE c lea r .  IC

appears  tha t  daEa has  been  lncor rec f l y  co l la ted  to  s lLes .  In  add t t l on ,  no t
a l l  o f  the parauet ,ers have been examlned such as ac ld lcy or  a lka l ln lEy.  Based

on the l lotted lnforroat, lon subultted, the appllcant, wtl l  have Eo Eest for
sodlc  concentrat lons of  topsol l  and overburden.

2.  The sol I  resource ln forrnaELon should lnc lude an analysts  as to the
sutrabl l t ty  of  Ehe copsol l  ln  d l f ferent  veget ,aElon areas and the amount
aval lab le for  use in  E,hese d l f ferenc ar€; rs .

3 .  Maps  shou ld  de l lneaEe Eopograph lc  fea tu res  o r  cadas t ra l  l oca t lon  ln
o rder  Co  p roper l y  locaEe so l l / vege ta t lon  assoc laE ions  on  p roposed  su r face
d lscurbance  : t re8s .

*  4.  A sol l  survey aE the reconnalssance level  for  Ehe lease area and a

h lgh- ln tens tcy  deca l led  so l l  su rvey  fo r  che  por ta l  a rea ,  fac l l l t i es  a rea ,  and
sur face d iscurbance area should be lnc luded ln  Ehe appl lcat ion.  The standards
used  ln  the  so l l  su rvey  shou ld  be  ldenc l f l ed  o r  Ehe  So l l  Conserva t lon  Serv tce
(SCS)  Nac lona l  Coopera t l ve  So t l  Survey  Scandards  shou ld  be  used .  Sca1es  o f

the  oaps  shou ld  be  no  less  Ehan  l :12 r000 .  Comple te  mapp ing  un iE  desc rLpE l .ons
should be tnc luded tn Ehe appl lcaEton.

t  5 .  Pocenr la l  p roducc lv l t y  o f  ex ls t lng  so l l s  shou ld  be  lnc luded  ln  the
app  l l cac  ton .

Topograp-hy and Maps

S e c t l o n s  7 8 3 . ? 5  ( 2 I t .  l 0 ( b ) )

l .  The appl tcac lon ts  tnconsl ,s tent  tn  showlng Ehat  naps are prepared by or
under  the  d l recE lon  oE and  ce r t l f l ed  by  a  qua l l f i ed  reg isEered  p ro fess tona l
engLneer  o r  p ro fess lona l  geo log tsc ;  th ts  incons tsEency  shou ld  be  co r rec ted .

A1r  Qua l l t y

S e c c l o n s  7 8 4 .  l 3  ( 2 1 .  a 0 ( a )  )

l .  The appl lcant  should i ts t  Eechods of  suppressing dusE f rom t ruck
Eranspor t  o f  coa l .

Z.  The appl lcant  lnp l les t ,hat  dust  tn le lgat ion Beasures have been rnodeled
buc  doesnr t  s taEe  how Ehe  mLc lga t lon  has  been  eva lua ted ;  ch is  de f i c lency
shou ld  be  co r recEed .
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*Ergr1"-Sl-$ot".g1 (USGS coruents )

S e c t l o n s  2 f 1 . 4 ( b ) ,  2 l t .  t O ( c ) ( 6 X x v ) ,  2 1 1 . 3 0 ,  2 1 1 . 3 2 ,  a n d  2 l l ' 3 5

l. Tlre plan doeg not lnclude recoverable reserves for each Federal leasel

honever, tt nlll no! be necessary to subnl! fhls !.nforDatlon now as each

rolnLng conpany ls requlred to cooply olth Ehe General Mlnlng order No. lt

whlch-requires reportlng recoverable coal reserves froo each FederaL lease.

2. The appllcant plans Eo store underground wastes and excess surface spoll

ln underground workl.ngs. They also Plan to return coal processing waates lo

abandoned underground worklngs. The plan should state lhat whenever sasteg of

thls naEure are to be stored r'mderground, Lhe appllcant w111 notlfy the USCS

Mlnlng supervisor by subrolt t!.trt a oap showlng the ProPosed dlsposal area and

"n 
e:<fl"t atlon of, how iE wlll be accornpllshed so thac the oaxlmu6 aoount of

coal cau be recovered frou the dtsposal area Prlor to dlsPosal. l ' lastes should

only be stored ln abandoned areas where pllLarg uust be left and only after

the Eaxlnun anount of coal has been recovered.

3. It states ln the plan tbat the appllcant does noE Plan to construcE or

u i l l lze coal  processlng fac l l l r les as a Par t  o f  the Skyl lne Pro lecE'
InforoaClon generaCed by the conpany relatlve lo Eaklng thls declsion should

be subolEted to detall as a parc of the PIan. C1eanlng or not cleanlng coal

Eust. be consldered ln deteruhlng naximun economic recovery.

4. Several tloes throughou! the plan, 1! gtates that maximuo econoulc

recovery (uER) wrll be consldered. Hore explanallon as to hos MER w!.ll be

achleved iE necessary, lncludtng sone deEall on lechnologl not utll lzed erhl.ch

sould naxLolze coal recovery |.n the nlne, 1,.e.' coal cleaninS, fulI seao

mlning tn thlck seansr etc.

5. tt aust be noted that no entry 
-level 

or panel worklngs ln whlch che

pl1lars have noc been coupletely extracted rllEhln safe lloics shall be
perEanently abandoned or rendered Lnaccesstble, excePt wllh the Prlor ltrltten

approval of the USGS Hlnlng SuPervlsor.

6. Ttre proposed projection6 on the mlnlng plan oaps have sone areas wlthout

proper explanatlon as to nheEher or not they are to be olned. Explaln your

reasons for not rnlning areas clntal.nlng coal of nineable thlcknesses that are

noc shorn to be Elned.

7.  t '6e -A"  Seam, !n the nor thwest  parE of  the proper ty  has a potenEla l  for

Ehe longwal l  rsu lgt l l f t  meEhod.  We bel leve che conpany should conslder  ch ls

sy  s teE.

Hl  sce l laneous

l .  The  fo l l ow lng  po ln t , s  w l l l  a l so  need  c la r i f l ca t lon  o r  exp lana t ton  be fo re

che '  Eechn lca l  ana lys ls  l s  s ta r ted :

Io
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A. SecBlon 2.3.2,  page 2-26, states that sPrlngs are of  local  or lg ln '
yet sect lon 2.3.5,  page 2-29, etates that the cater qual l ty of  the spr ings can

be used ag tndices of  the qual l ty of  the deep underground systen;

B. Sect lorr  4.1g.2,  page 4-66, ncates cha! nlne sl !e dLverslon channels
rr111 be deslgned Eo carry a 100 yr-24 hr.  preclpt tat ion event '  yet a l0 yr-24

hr.  ralnstoru waa used ln rhe deslgn;

C. Appendlx A-1, hydrology, page 37, states dai  l 'y  f lous range fron 0.6

to 200 cfs ior Hunttnl too C""" i  and I  to 50 cfs for Pleasent Val ley Creek, yet

table 4,  page 41, l ls ts the 25- and 50- year f loods as 78 and 84 cfs for
Eunl lngton Creek and 26 and 28 cfs for PleasenE Val ley;

D. The correlatLon of flos duratlon curvesr as shown in Appendlx A-I,
hydrology, page 22, ls no longer an accePtable technlque. Concurrent flow
evenEs are non correlated. A check should be Eade Eo see lf thls changes lhe
re sul  ts.

2. Al1 plan tyPe oaPs thac shou lhe ProPerty and drill hole locatlons or
olher exploratlon data should ldentlfy the boundaries of each Federal Lease
(2rr .20) .

3. The appllcatlon lndl.caBed the owne r has been clted for vlolatlons aE

another oloe. llotrever, Ehe sPeclflc actLons utlllzed Eo abate the vlolatlons

l is ted has noc been lnc luded ln  the appl lcat lon (782. ta(c)) .  This  ln forrnat ion
-should 

be su,bptBted. _
. - - '

-



CULTURAL RESOURCES

S E C T I O N S  7 8 3 . L 2 ,  7 8 4 . L 7  ( 2 1 1 . 4 ( d ) ,  2 I L . 1 0 ( c ) )



Cultural  Resources

*1. The appl icant must provide documentat ion that the Utah

Sta te  H is to r ic  Preserva t ion  Of f i cer  (SHPO)  has  concur red  w i th

he assessment that  s i tes AERC 27A/UL and AERC 270/TJ2 are

not  e l ig ib le  fo r  l i s t ing  in  the  Nat iona l  Reg is te r  o f  H is to r ic

Places .  Such concurrence must show that the Utah SI{PO

has approved and accepted the reports in order for  OSM to

beg in  the  Sec t ion  106 consu l ta t ion  process .

o



tfr,o
C u l t u r a l  R e s o u r c e s

S e c t l o n  7 8 3 . L 2 ,  7 8 4 . 1 7  ( 2 1 1 . 4 ( d ) ,  2 I I . 1 0 ( c ) )

* 1 .  T h e  a p p l i c a n t  m u s t  p r o v i d e  d o c u m e n t a t i o n  t h a t  t h e  U t a h  S t a t e  H i s t o r i c
P r e s e r v a t l o n  O f f i c e r  ( S H P O )  h a s  c o n c u r r e d  w i t h  t h e  a s s e s s m e n E  t h a t  s i t e s  A E R C
2 7 O / U L  a n d  A E R C  2 7 0 / U 2  a r e  n o t  e l i g i b l e  f o r  l i s t i n g  i n  t h e  N a t i o n a l  R e g i s r e r
o f  H isEor ic  P laces .  Such concur rence must  show t .ha t  the  Utah  SHPO has
a p p r o v e d  a n d  a c c e p t e d  t h e  r e p o r t s  i n  o r d e r  f o r  O S M  E o  b e g i n  E h e  S e c t i o n  1 0 6
c o n s u l E a t . i o n  p r o c e s s .

R e s p o n s e :  T h e  c u l E u r a l  r e s o u r c e  d a t a  a s  s u b m i t t e d  i n  t h e  S k y l i n e  A p p l i c a t i o n
( V o l u m e  A - 4 - - A r c h a e o l o g y )  w e r e  a l s o  s u b m i L t e d  t o  t h e  U t a h  S t a t e  A r c h e o l o g i s t
a n d  t o  t h e  S t a t e  H i s t o r i c  P r e s e r v a t i o n  O f f i c e r  f o r  t h e i r  r e v i e w .  C o p i e s  o f
t h e  c l e a r a n c e s  f r o m  b o t h  o f  t h e s e  o f f i c e s  a r e  a t t a c h e d .  ( S e e  A t t a c h n e n t s  A
a n d  B .  )

!

Iv
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January  8 ,  I  980

Division of
State History

(u'rAH sl AlI  Hlsloctc^t.  socrEn l

scort r.r vA]x[srcr
C'cv[RtrOR

sr^'tI oF utAH
oE FAqI r..[ rJl oF co],rr.{uhitty AHt
ICONO|.,TC OtvEtOPMtill

u[ tv lH I  s r j t lH .  o ]Rtc lcn

trrwtsl ?riDsouTH

s^tr LA<t ct lY ulax Brrot

Tf L[Pr{Oi[ 8Ct r53]5t55

i

v

Mr. Kei th l^ le l  ch
Coas ta l  S ta tes  Energy  Company
411 I , l .  7200 S.
Su i t e  200
H idva le ,  UT  84047

Dear  Mr .  l ^ le lch :

I  have  rev i ewed  t he  a r cheo log i ca ' l  c l ea rance  da ta  p rov ided  by  you  i n
connec t i on  t v j  t h  t he  Coa l  I ' i i ne  deve lopmen t  nea r  Sco f  i e ' l d ,  U tah .  The
cJea rance  p rocedu res  and  i t s  r esu l t s  a re  accep tab le .  l r l e  a re  abou t  t o
p rov ide  an  a r cheo l  og i ca ' l  c l  ea rance .  I t  has ,  no  doub t ,  been  po in ted
ou t  t o  you  t ha t  t he  c l ea rance  does  no t  necessa r i l y  mean  t ha t  a r cheo log i ca l
s i t es  do  no t  ex i s t  benea th  t he  ex i s t i ng  su r f ace .  I  u rge  you  t o  no t i f y
us  i f  any  subsu r face  cu l t u ra l  ma te r i a l s  be  unea r thed  i n  t he  cou rse  o f
deve l  opmen t .

I f  you  have  any  ques t i ons ,  p l ease  l e t  me  know .

S ince re l y ,  
.

-/

f,ta^a/fi,*rv-
La l ' la r  l ^1 .  L indsay /
Ass i s tan t  S ta te  A rCheo log i s t

Ll. lL: ro

5: r : t  r '  ' . ' : ' t  b 'a '3  V  ' f  C  t< , 'a '

O. .  ZG Le , ' . /  o  . . . , . r -o  t  >  -
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I l a r ch  2O ,  ] 960

Slate l{ 'story Boatd Mrlton C Abrams. Charrman '  T}teton H [.ukr- '

DeltoG Diyltn .  VJ3yneK l" lrnton '  HelenZ Paparltkola: '
Ted -t v ' . 'a:ner o I  l rzaL't , th MollJque . Thorn3s G Alexandet

Davrd S t ' ' lCrSon r f  l r7;3glt1 $rr i l r i l r  .  \ ' i ' t l l r ; trn f) O*enS

Division of
State History

(UTAH STAIE H|STORTCAL SOCIETn

SCOI I M ITATHTSON
C{)VERNOF

STAIE OF UIAH
DFPiTRIMENI OF @MMUNIIY AND
ECONOMIC DEVELOPMENT

MELVIN T. SMITH. OIRECIOR

s7 wEsr zNo souTH
S{T LAXE CIIY.UTAX 84IOI

IELEPHONE 80t r5395755Cha i rpe r  son
Env  i r onmen ta l  Coo rd ina t i ng  Commi t t ee
S ta te  P lann ing  O f f i ce
I18  S ta te  Cap i t o l
Sa I t  Lake  C  i tY ,  U tah  84  I I 4

RE:  Sky l ine Mine ,  Carbon co -

Dea r  Cha i rPe r  son :

f n  r esponse  t o  you r  r eques t  f o r  r ev i ew  and  i n  acco rdance  w i t h
you r  r espons ib i l i t y  as  ou t l i ned  i n  36  CFR 800 .1  we  a re  hapPy  t o
Lonsu l t  w i t h  you  conce rn ing  you r  p ro j ec t .

The  s ta f f  has ,Ce te rm ined ,  a f t e r  r ev i e t v ,  t ha t  i f  t he  s ta teC
p rocedu res ,  FEo jec t s  o r  r egu la t i ons  a re  f o l l owed  as  ou t l i ned ,
l h " re  w i l l  be  no  known  e f f ec t  upon  any  po ten t i a l  o r  l i s t eo
Na t i ona l  Reg i s te r  h i s t o r i c ,  a r cheo log i ca l  o r  cu l t u ra l  s i t es .

I f  you  have  any  ques t i ons  o r  conce rns ,  p l ease  con taCE James  L .
Dyknan ,  Cono l i ance  Ad rn in i s t r a to r ,  o r  l ' i i l son  G .  Ma r t i n '
p r  ese rva  t i on  Deve lopmen t  Coo rd ina  t o r  ,  U tah  S ta  t e  l i i s  t o r  i ca l
Soc ie t y ,  307  t ' [ es t  200  Sou th ,  Sa ] - t  Lake  C i t y ,  U tah  84 l0  I ,
533 -6017 .

S ince re l y ,

-7frL/r'-ffix,ftqL
I"le I.,' i n T. Sm i th
D i rec to r  and
S ta te  H i s to r  i c  P rese rva t i on  O f  f  i ce r

JLD : rez  Cg42  Ca rbon

(  3 )  Concu r  w i t h  f i nd ings /  r ecommenca t i ons
cc :  Ke i t h  W.  l l ' e l ch ,  Env i r onmen ta l  Coo rc l i na to r ,  4 I1  Wes t  72OO

Sou th  Su i t e  2OA,  IU idva le ,  U tah  84047



Cultural  Resources

*2, The appl icant must prOvide one map which i l lustrates

the fol lowing for the ent i re mine plan area:

(a )  A11 s i tes  and iso la ted  f inds  loca ted ;

(b) The per imeters of  a l l  areas intensively

inventor ied;  and

(e) A11 areas of  proposed surface dj-sturbance

o v e r  t h e  l i f e  o f  t h e  m i . n e  ( e . 9 . ,  r o a d s ,  p o w e r l i n e s ,

conveyor  rou tes ,  mine  fac i l i t i es ,  loadouts ,

p o r t a l s ,  e t e .  ) .

t
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*2 .  The app l ican t  must  p rov ide  one map wh ich  i l l us t ra tes  the  fo l low ing  fo r

the  en tLre  mine  p lan  area :

A11 s i tes  and iso la ted  f inds  loca ted ;

The per imeters of  a l l  areas intensively l -nventor ied;  and

A11 areas  o f  p roposed sur face  d is tu rbance over  the  l i fe  o f  the  mine

( e . g . ,  r o a d ,  p o w e r l i n e s ,  c o n v e y o r  r o u t e s ,  m i n e  f a c i l i t l - e s ,  l o a d o u t s ,

p o r t a l s ,  e t c .  ) .

Response:  The a t tached map (see Archeo logy  Map)  i l l us t raEes the  requesEed

in fo rmat ion  w i th  the  except ion  o f  the  s i tes  on  th rough Spr ing  R idge surveyed

by J .  Ter ry  Walker .  These s i tes  a re  su f f i c ien t ly  remote  to  p rec lude inc lus ion

on a map of  reasonable scal-e.  They are,  hor^rever,  included in the appl icat ion

because o f  a  re fe rence in  the  s i te  spec i f i c  ana lys is  o f  the  CenEra l  Ucah Coa l - -

F ina l  Env i ronmenta l  S ta tement  (Depar tment  o f  In te r io r - l979) .

a)

b )

c )

(
^
-v



Cultural Resources

3. The applicant must provide

of subsidence over the l i fe of

a quant i tat ive est imate

the mine.



!--'-

* 3 .  T h e  A p p l i c a n t  m u s t  p r o v i d e  a  q u a n t i t a t i v e  e s t i m a t e  o f  s u b s i d e n c e  o v e r

t h e  l i f e  o f  t h e  m i n e .

Response:  Rep lace  page 4-57 ,  vo l .  3  o f  permi t  app l i ca t ion  w i th  the

fol lowing page. :

T



4.L7 SUBSIDENCE CONTROL PLAI.I

This  sec t l -on  descr ibes  in  fu r ther  de ta l l  the  App l ican t rs  des ign  o f  mine

p lan  ensur ing  min ima l -  env i ronmenta l  impacts ,  spec i f i ca l l y  subs idence e f fec ts

of  the proposed Skyl ine project .  Sect ion 3.1 -  SKYLINE I ' { INING OPEMTION

PLAN descr ibes  in  de ta i l  the  proposed methods  o f  coa l  resource  ex t rac t ion

and mine deve l -opment  se lec ted  par t l y  on  nonsubs idence c r i te rLa .  Sec t ion

2 . 2  p r e s e n t  t h e  d e t a i l e d  g e o l o g i c a l  i n f o r m a t i o n ,  s i t e  s p e c i f i c  a n d  g e n -

era l ,  wh ich  prov ided an  ana ly t i ca l  base fo r  mine  p lan  and subs idence

cont ro l  des ign .  The fo l low ing  subsec t ions  descr ibe  the  pr inc ipa l  fac to rs

involved in control l ing subsidence impacts resul tant  of  the proposed mining

o p e r a t i o n s .

4 .L7  .L  Subs idence Damage Probab i l i t y  Survey

Careful  review of  the perur i t  area shows that the fo l lowing areas could

face potent ia l  subsidence damage caused by mining: Mountain Fuel

Supp ly  gas  p ipe l ine ,  upper  reaches  o f  E lec t r i c  Lake Reservo i r ,  peren-

n ia l  sEreams o f  the  permi t  a rea ,  and pub l ic  roads  wh ich  c ross  the

permi t  a rea .  These po ten t ia l  damage areas  are  ident i f ied  on  Map 3-35 .

Spr ings ,  aqu l fe rs  and aqu i fe r  recharge areas  wh ich  may a lso  be  a f fec ted

by subsidence are ident i f ied in the Hydrologic Inventory Report  prepared

by Vaughn Hansen Associates and presented in Volume A-1, Appendl ,ces.

4 . L 7  . 2  M i n i n g  M e t h o d s

The mining methods to be used by the ApplLcant include longwall mining '

room and pi l lar  mining with piLlar removal ,  and room and pi l lar  mining

wi th  p i l la rs  le f t  in  p lace  in  a reas  where  i t  i s  necessary  to  p revent

s u b s i d e n c e .  S u b s e c t i o n s  3 - L . 4  a n d  3 . 1 . 5  c o n t a i n  d e s c r i p t i o n s  o f  t h e

mining methods Eo be implenented by the Appl icant.

Fu l l  ex t rac t ion  areas  ( rom and p i l la r  pane ls  w i th  p i l la r  remova l ,

and longwal l  pane ls )  a re ,  by  de f in i t ion ,  p lanned and cont ro l led

subs idence areas .  The exEenE o f  these f  u l l  exErac t ion  areas  is  shor^m

on Map 3-35. Subsidence predict ion work has shown the expected maximum

planned and cont ro l led  subs idence w i l l  vary  f rom 0  Eo 16  fee t  assuming

tha t  the  to ta l  cumula t ive  ex t rac t ion  f rom the  th fee  mineab le  seams

wi l l  no t  exceed 30  fee t .

4-57

Rev ised  31  26 /  80







HYDROLOGY AND GEOLOGY

SECTIONS 783 .14(a )  ,  784 .L4 ,  783 .1 -5 (a )  (1 )  and  (b )  '

783 .L6 ,  784 .L6  (21L .10(c )  ,  2L7 .a0(a ) )



Hydrology and Geotrogy.

1.  The descr ipt ion of  geologic condi t ions in the appl ica-

t ion should include an evaluat ion of  potent ia l  geologic

hazards  ( i .e . ,  a rea  o f  rock  fa l l  and  s lumps in  the  mine

plan area) in relat ionship to proposed structures and

faci l i t ies and the area (Sect ion 22 and 27) around Electr ic

Lake in Huntington Canyon.

I
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RcrY P. Fuuu ( lr,(, .- ()aaKta-rt rflae/z
M I N I N G  G E D L D G I S T  t  '

2 4 6 E ^ s r 3 e o o 6 o u r H  L ' - f t 4 / t c z t  t / / - > G 5

SALT LAKE CITY.  UTAH g ,4 IO '7

( B O t '  2 6 6 - 6 1 3 3

COASTAL STATES E}TERGY CO}'IPAIIT
SI(YLINE PROJECT

CARBON AIUD EMEror CouNf IES, UTAH

F e b r u a r y  l l ,  1 9 8 0

The In f luence o f  Geol Cond i t i ons  U n Futu re l t l in in

The locat ion of  the Skyl ine property on the west l imb of the

Clear  Creek ant j -c l ine  is  read i ly  apparent  f rom.  a  rev iew of  the

broad s t ruc tura l  features o f  the nor th  end o f  the Wasatch

p la teau  coa l  f i e Id .  Ma jo r  d i sp lacemen ts  a long  the  Joes  Va l l ey

fau l t  zone in  the southern par t  o f  the f ie ld  have decreased to

the north,  and only t imited of  f  sett ing is evident-  wi thin the

Skyl ine property.

The Connelv i l le  fau l t ,  t rend ing aPProx imate ly  N 2Oo E,

marks the east  boundary  o f  the proper tY,  but  o ther  fau l t ing

within the tract  t rends rnore norther t -y with var iat  ions of  .a

' f ew  
deg rees  e i t he r  t o  t t r e  eas t  o r  wes t .  The  absence  o f  under -

ground work ing in  the proper ty  makes the in terPreta t ion o f

s t ruc tura l  cond i t ions dependent  upon sur face observat ions and

compar ison to  s imi lar  cond i t ions in  ad j  acent  Proper t ies  -  OnIy

the Valent ine fau l t  and the Nor th  Joes Val ley  fau l t  have re-

cognizab le  o f fse ts  a t  the sur face,  and both  apPear  to  be

weakening rap id ly  to  the nor th .  Ne i ther  are  ev ident  in  the

nor th  par t  o f  the ProPer tY. ] -
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More important to mlntng conditlons will be the influence

of secondary structures. A nurnber of these features..have been

l-dentlfled on the surface by physlcal evldence, but the amount

of d5.splacement cannot be determined from these observations.

t{ost are thought to refLect adjustments where vert ical dis-

placements wil t  be less than ten feet, but the f inal determination

is dePendent upoi i  
-mine 

devblopment. '-  with f lexibi l i ty in mine

planning, these secondary structures should not create serl-ous

oPerating Problems.

' Of further concern in mLne development will be the in-

f luence of these secondary structures upon immecliate roof and

floor condit ions. Nothing has been observed to suggest that

major problems wil l  occur. The zones do not !-n general aPPear

to be strong, and only l i rnited disturbance of the roof and

floor is anticipated. No mal or movement of water wlthin these

structures is exPected.

one of the stronger of the secondary zones on the Property

has been observed in Eccles canyon at a dl-stance of several

hundred feet west of dri l l  holes EC-8 and Ec-9 (rtate 1) '  This

being near the initial ProPosed slope entry on the UPper

O rconnor seam (No. 1 ltl.ine) , Lt can be antici-pated that some

disturbance wil l  be encountered between 5OO antl  I ,0o0 feet west

of the.portal.  surface indications suggest that the adjustments

are not along a single fault ,  but that several strands may

exist over a width of two to three hundred feet. This coni l i t ion

can cause supPort Problems local ly along the rnain entry system,v
) -
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)rut only a limiteil amount of mining will be done that close to

the outcroP area, and no InErj or problems are anticlpated in

extending the maln entry system to the west '

By far the best unilerground experl-ence record in the

v5.cinity of the Skytine proPerty is the work done ln the Winter

Quarters mines (Figure 3, sePtember I9?9 rePort) to the north-

east of the subj ect tract. This oPeration, opened pr5'or to 188O'

operatedl unti l  193O. Quite complete engineering maPs are avai l-

able for the ProPerty, which sl.ovr aearly contlnuous vrorkings for

three anil one-half miles in a norttr-south direction' The souttr

endo f t } remineex tends in toEcc lescanyon ,andmin lngwas

done along the common boundary \tith the skyline proPerty at the

center of Section 13 -

The mine occupies a similar structural posit ion to that of

the skyl ine proPerty- Both are on the v'est f lank of the.clear

Creek anticl ine, and both are bounded by the Connelvi l le fault

zone on the east side.. only the winter Quarters No' 4 mine was

extended east of the vrest l imit of the Connelvi l le fault  zone'

A recoril of first-hand knowledge of the mlning conditions

w i th in thewin te rouar te rsmineswasPreParedbys tan leyc .

Harvey in ;Iuly 19?9. Mr. Harvey was associated \^tith the

oPeratLon inuch of the tl.me from 1913 until 1924, being rnine

forernan during the later years - His account of oPerating

conditLons is ful ly supported )ry exlst ing engineering maPs'

Roof condit ions were reported to be good over most of the mine

with onJ.y a Limited amount of shaley top' - other than ttre east-
-
v
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!,rest fault lng to the north and south of wlnter Quarters canyon,

no naj or offsets vrere encounterei l ,  Part icularly to the south

to\^tard Eccles Canyonl . Mqtement along the east-west dike zones

within the No. I rnine were rePorted to be small with only minor

roof problems l-mmediately adjabent to the structures' fhe

continuity of mining operations with a high percentage of

pi l laf extract ion. further suPPorts favorable mining condit ions'

UP to the Present t ime nothing has been observed to suggest

that the structural condit ions within the skyl ine Property wiII

dif fer greatl-y from those previous ly discussed for the Winter

Quarters nrines. More north-south fracturlng and fault ing is

recorded in the Skyl l-ne tract than is evident in the Wlnter

Quarters mJ.nes, but the nagnitude of most of the zones is

bel ieved to be relat ively smal- l .  Wlth suf f  l -cient interval between

structural zorres ' rr-ining oPerations should not be greatly re-

str icted i f  f lexi l : i l i ty is maintained in mine planning'

Careful monitoring o_f surface condit ions over future mining

operations wil l  be essential on the Skyl ine property'  Geologic

napping of the surfate has shown some areas of limited slumping

or landsl iding, largely ref lect ing the movement on the vJest

dlipping becls toward the lovrer canyons. other than the area

iocatecl in Sectl-on 22 just west of Huntington canyon, al l  of

s lump areas are l imited in extent (Plate I).

fhe area in section 22 occupies relat ively f lat terrain

belovr a scarP on the Valentine fault .  Displacement on the fault

appears to be smaLl, but vert ical jolntLng-and fracturing has :-

v

-
v
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permitted blocl<y sandstores to s lurnp toward the lovter slopes

along Huntington canyon. Near the upper linits of the slumP

area the rocks do not. aPlrear to be far out of place, l:ut the

lower slopes are strewn r'tth iltsoriented sandstone blodcs.

fwo holes dri t led in the s lump area durlng the 1979 season

indicate a thLckness of approximately 1O0 feet of unconsolidateil.

naterLal. The slump area is stable and mining should not l-n-

f luence further adj ustment.

l'lu1tiple seam mining withJ-n the Skyline property will

necessLtate surface monitorS-ng for possible subsidence, part i-

cularly along the course of tbe exj.st ing gas transmissl-on l ine'

Wlth cover over tl.e major Part of the mine area ranging from

lr0OO feet to more thin t ,5OO feet, disturbance from subsidence

should be mLnimal. .InterruPtion of the numerous sprlngs within

the area does not aPPear like1y as most are supplied by laterally

rnoving waters withLn favorable sandstone units in the uPPer Part

of the w-est dipping B la.ckba$rk sediments- Sufficient subsidence

to disFflpt the continuity of these aquS.fers aPPears unlikely,

and any general adJustment at the surface l-s not regarded as a

Potential to redirect surface waters to underlying mlne openlngs'

-
fine gratnedl sllty and shaley sediments, parti-cu1arly in the

lower B laclchawk Formation, should adequately restrict the d o'vn-

ward movement of vtater from higher stratigraphic units- only

Itmited surface disturbance is anticipated from subsl-dence

resulting from minl-ng on tl.e skyline proPerty.

) -o
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L,,, Liml-tedl dreas of outcroP of the three principal coal

rt 
seans occurs on the skyliJre property. Tne Upper o corxlor sEa-.r

' 
and the Lo\|Ier OrConnor rA' seam have been exposed in Eccles

Canyon near the east edge of the PropertY, and to a lesser

extent in the south Fork of  Eccles canyon. The Lcnrer ofconnor

tBr sean does not outcrop at a minable- th idcness- OPenings

wi l l  be dr iven for mine development f rom Eccles Canyon on

the upper and lower seanrs (No. I and 
-*o. 

3 t '{ ines) with an

internal  connect l -on to the Lower O tQonnor 'B t  seam (No'  2

tuine).  Mining to the l imited area of outcroP is unl ikely,  and

no sur face d is turbance a long the outcrop is  ant ic lpated '

I

v
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Hydrology and Geology

*2. The appl-icant must identify any areas where ground

water wil l  be intercepted by face-up activi t ies. Vague

statements about some-but- l i t t le water being intercepted

by the mine are insuf f  i .cient.

I



\o
Quest ion  Ra ised By  OSM

2. The appl icant must ident i fy any areas where ground water wi l l  be

in te rcepted  by  f  ace- .up  ac t iv i t ies .  Vague s ta tements  about  some-but -

l i t t le  water  be ing  in te rcepLed by  the  mine  are  insu f f i c ien t .

R e s p o n s e :

As  s ta ted  in  the  hydro logy  repor t ,  g round water  in  the  reg ion

e x i s t s  u n d e r  w a t e r  t a b l e ,  a r t e s i a n ,  a n d  p e r c h e d  c o n d i t i o n s .  P l a t e  7

of the hydrologic inventory shows the est imated water contours of  the

ground 'u ra te r  tab1e.  S ince  th is  p la te  was made,  add i t iona l  water  tab le

informat ion has been obtained in the Eccles Canyon areas as part  of  an

ongo ing  Coasta l  S ta tes  e f fo r t  to  be t te r  de f ine  the  hydro log ic  charac ter -

i s t i cs  o f  the  area .  Th is  in fo rmat ion  has  been used to  update  the  in fo r -

mat ion  on  P la te  7  o f  the  or i .g ina l  repor t ,  par t i cu la r ly  in  the  Ecc les

Canyon area, and a copy is at tached as Attactuoent 1.  h lhen this new

map o f  water  tab le  contours  i s  compared to  the  contours  o f  the  Upper

OtConnor  Coa l  Seam (P la te  1  o f  the  hydro log ic  inventory ) ,  the  por t ion

of the coal  seam that is expected to be beneath the water table may be

pred j -c ted .  Such a  compar ison ind ica tes  tha t  the  por t ion  o f  the  Upper

O'Connor Coal  Seam within the Skyl ine Property and east of  the 8700 feet

water table contour in Eccles Canyon Attachment 1 is probably above the

reg iona l  g round water  tab le .  The major  por t ion  o f  the  Sky l ine  Proper ty

is located west of  th is contour where the coal  seam is probably beneath

the  water  tab le .  As  no ted  in  the  hydro log ic  inventory ,  permeab i l i t y  o f  the

aqui fer  is very 1ow. Consequent ly,  even when under the regional  water

tab le ,  min ing  opera t ions  are  expec ted  to  p roduce re la t i ve ly  smal l  quant i -

t ies of  water.  As noted in the hydrologic inventory,  the Blackhawk,o
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F o r m a t i o n  h a s  a  h i g h  c l a y  c o n t e n t  w h i c h  g i v e s  i t  t h e  a b i l i t y  t o  s e a l

rap id ly .  Consequent ly  even r , rhen mines  encounter  fau l ts  in  the  B lack-

h a w k ,  w a t e r  y i e l d s  a r e  e x p e c t e d  t o  r a p i d l y  d e c r e a s e  t o  q u i t e  s m a l l

f1ows.  Th is  appra isa l  o f  the  ground water  ye i ld  w i th in  the  mine  is

s u b s t a n t i a t e d  b y  t h e  e x p e r i e n c e  o f  V a l l e y  C a m p  o f  U t a h ,  I n c .  a s  r e -

por ted  on  page 77  and 78  o f  Lhe hydro log ic  inventory .

Water  may a lso  be  encountered  by  min ing  opera t ions  above the

r e g i o n a l  w a t e r  t a b 1 e .  A s  s t a t e d  i n  t h e  h y d r o l o g y  r e p o r t ,  s a n d s t o n e

lenses  or  d ra ins  convey  water  w i th in  the  geo log ic  fo rmat ions  above

the  water  tab le .  Consequent ly ,  even though min ing  opera t ions  near  the

por ta l  a rea  w i l l  be  subs tan t ia l l -y  above the  ground water  tab le ,  some

ground water  w i l l -  1 ike ly  be  encountered ,  par t i cu la r l -y  in  the  southwest

q u a r t e r  o f  S e c t i o n  1 3 .  S p r i n g s  n e a r  t h e  r e c e n t l y  d r i l l e d  t e s t  w e l l

in  the  pro ta l  a rea  are  ev idence tha t  water  does  ex is t  to  some ex ten t

c o n s i d e r a b l y  a b o v e  t h e  r e g i o n a l  w a t e r  t a b 1 e .  L o c a t i o n s  o f  t h e s e  a r e a s

where  loca l  i zed ,  g round water  f low w i l l  be  encountered  by  min ing  ac t iv i t ies

cannot  be  pred ic ted  prec ise ly  in  advance bu t  a re  no t  expec ted  to  p roduce

l a r g e  f l o w s  o f  w a t e r  b e c a u s e  o f  g e n e r a l l y  1 o w  p e r m e a b i l i t i e s  a n d  t h e

loca l i zed  na ture  o f  th is  g round water  source .

o



Hydrologv and -Ggology

*3. The applicantts cross-sections and structure

contour maps dravn on coal seams gi.t. an unnecessarily

vague picture of the groundwater hydrology. Isopach

maps of affected aguifers (Aberdeen SS and Star Point SS)

should be included with the plan to be used with the

existing structure contour maps of the coal seams. A map

of the potentiometric surface of the confined water system

and water table contour map of unconfined systems should

be included.

o



to Quest ions Raised By OSLI:

3 .  T t re  app l i can t rs  c ross-sec t ions  and s t ruc tu re  contour  maps drarnm
on coal-  seams give an unnecessar i ly  vague picture of  the ground water
hydrology. Isopach maps of  af fected aqui fers (Aberdeen SS and Star
Point  SS) should be included with the plan to be used with the exist ing
structure contour maps of  the coal  seams. A map of  the potent iometr ic
surface of  the conf ined water system and water table contour map of
unconf ined water syste.m and water table contour map of  

'unconf ined

sys tems shou ld  be  inc luded.

R e s p o n s e :

An isopach map of  the Aberdeen Sandstone has been prepared from

informat ion obtained pr imari ly f rom the exploratory holes dr i l led dur ing

L979 (Attachnent 2).  These exploratory holes do not extend through the

Star  Po in t  Sandstone as  i t  i s  loca ted  beneath  the  Aberdeen Sandstone and

j-s about 1 000 f  eet  th ick.  Consequent ly r  Brr  isopach of  the S tar Point

under the lease area is unavai lable.  Nei ther of  these sandstones qual i -

f ies  as  an  aqu i fe r  as  de f ined in  sec t ion  701.5  o f  OSM regu l -a t ions  ( i ,e .

a zone, strat tm, or group of  strata that  can store and

'o
use) .  These two

transmit  water in

wel l -  cemented sand-suff ic i .ent  quant i t ies for  a spec. i f ic

s tones ,  a 's  s ta ted  in  the  hydro log ic invent or1l r have very 1ow perinea-

b i l i t j -es  and do  no t  feed the  spr ings  on  the  Sky l ine  Proper ty .  These

springs in the overlying Blackhawk Formation are fed from perched water

in shal low sandstone

groundwater 1eveI.

lenses under la in wi th shale wel l  above the regional

There are no wel1s present ly operat ing on or

the Skyl ine Property.  Useable quant i t ies of  water f rom wel ls in

near

e i ther

the Aberdeen Sandstone or the Star Point  Sandstone are unl ikely unless

a fracture zorte is encountered. At the portal  area a wel l  was dr i l led

into the Aberdeen sandstone and tested and then dr i l led into the Star

sus ta ined y ie ldPo in t  Sandstone and aga in  tes ted ,  bu t  d id  no t  p roduce a

of f ive gallons per minuter -(o



'a
The poten t iomet r ic  sur face  us ing  da ta  f rom the '  sha l lower  ho Ies ,

primarily from the Blackhawk Fotmation, is shor^rn in Attaehment 3'

potent. ionmetr ic data f rom the deeper holes penetrat i -ng the star Point

sandstone within the lease and from the exposed star Point  sandstone

east  o f  Ehe lease have been used to  p repare  At tachment  4 -  under  the . lease

area both potent iometr ic surfaees are below the ground surface'  even in

the bottoms of  the canyons, and the deeper holes under the Blackhawk

show a generar ly higher potent iometr ic surface than the shal lower holes.

East of  the lease area, where the Star Point  Sandstone is exposed'  the

potent iometr ic surface intersects the ground surfaee in the canyons

producing spr ings along the bottoms of  the canyons'  Water table condi-

t ions exist  pr i rnar i ly  in shal low al luvial  deposi ts along larger perennial

s t r e F m s .
-
v

.O



Hydrology and Geology

*4. No basel ine data on groundwater qual i ty is given

from the wel ls,  c i t ing the di f f icul ty of  obtaining proper

wel l  compl-et ions;  however,  4 of  these wel ls are l is ted as

sources fgr the monitoring program. The wel1s should qualify

for both or neither, and the aquif er being tested shoul-d be

ident i f ied.  The appl icant should descr ibe the test  wel l

design and sampl ing procedure.  Potent ia l  acid-forming,

toxic-forming, or alkalinity-produeing material- above

and below the eoal  seams (e.9. ; r -25 feet above and 25d feet

below) should be identif ied and included in the mining p1an.

t
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Q u e s t i o n  R a i s e d  B v  O S M :

4 .  N o  b a s e l i n e  d a t a  o n  g r o u n d w a t e r  q u a l i t y  i s  g i v e n  f r o m  t h e  w e l 1 s ,

c i t i n g  t h e  d i f f i c u l t y  o f  o b t a i n i n g  p r o p e r  w e l l  c o m p l - e t i o n s ;  h o w e v e r ,

f o u r  o f  t h e s e  w e 1 l s  a r e  l i s t e d  a s  s o u r c e s  f o r  t h e  m o n i t o r i n g  P r o g r a m .
The we l ls  shou ld  qua l i f y  fo r  bo th  o r  ne i ther ,  and the  aqu i fe r  be ing

t e s t e d  s h o u l d  b e  i d e n t i f i e d .  T t r e  a p p l i c a n t  s h o u l d  d e s c r i b e  t h e  t e s t

we l l  des ign  and sampl ing  procedure .  Poten t ia l  ac id - fo rming ,  tox ic -

fo rming ,  o r  a lka l in i ty -p roduc ing  mater ia l  above and be l -ow the  coa l -

s e a m s  ( " . g . ,  2 5  f e e t  a b o v e  a n d  2 5  f e e t  b e l o w )  s h o u l d  b e  i d e n t i f i e d

and included in the mining plan

R e  s p o n s e :

As  s ta ted  in  the  hydro log ic  inventory ,  core  ho les  were  used to

o b t a i n  g r o u n d  w a t e r  i n f o r m a t i o n .  A s  t h e s e  w e l 1 s  w e r e  b e i n g  d r i l 1 e d ,

s ta t i c  water  leve ls  were  measured above the  coa l  zone,  io  the  coa l

zor te ,  and be low tbe  coa l  zone in  the  Star  Po in t  Sandstone.  The we1 ls

vrere  f ina l l v  cased dovrn  to  the  Star  Po in t  and the  bo t tom 20 fee t  o f

t h e  c a s i n g s  w e r e  p e r f o r a t e d .  M e a s u r i n g  t h e  s t a t i c  w a t e r  l e v e 1 s  a t

d i f fe ren t  s tages  o f  d r i l l i ng  showed tha t  deeper  g round water  had a

h i g h e r  p i e z o m e t r i c  h e a d  t h a n  t h e  s h a l l o w  g r o u n d  w a t e r .  B e c a u s e  o f

t h i s ,  f o u r  s h a l l o w

w e 1 l s ,  a n d  c a s i n g s

w e l 1 s  w e r e  d r i l l e d  a d j a c e n t  t o  f o u r  o f  t h e s e  d e e p

wi th  per fo ra t ions  in  the  bo t tom 20 fee t  l re re  in -

s ta11ed.  P iezomet r ic  heads  \ re re  measured in  sha l low and deep ho les

showing the  ver t i ca l  p iezomet r ic  g rad ien t  assoc ia ted  w i th  the  ground

wat er .

The instabi l i ty  of  the Blackhawk Format ion made i t  d i f f icu l t  to

keep uncased ho les  open fo r  severa l  hours .  Re l iab le  water  qua l i t y

samples  cou ld  no t  be  ob ta ined f rom the  core  ho les ,  Severa l  ho les  were

more than 1000 f  eet  deep and one l tas more than 2000 feet deep.



,o Two we l1s  have been dr i l l -ed  in  Ecc les  Canyon to  de termine aqu i fe r

c h a r a c t e r i s t i c s  o f  t h e  S t a r  P o i n t  S a n d s t o n e .  T h e  l o c a t i o n s  o f  t h e s e

wel1s ,  W13-1  and I^ I17-1  ,  a re  shown on At tachment  1 .  I {e l l  W13-1  ex tends

through the Blackhawk Format ion into the Star Point  Sandstone and is

now cased.  Dur ing  the  drawdown and recovery  tes ts ,  repor ted  in  de ta i l

i n  t h e  h y d r o l o g i c  i n v e n t o r y ,  t h e  c a s i n g  h a d  n o t  b e e n  i n s t a l l e d .

The water  qua l i t y  ana lyses  repor ted  in  A t tachment  5  were  measured

f rom samples  co l -Lec ted  a f te r  per iods  o f  pumping  f rom the  we11.  L le1 l

W 1 7 - 1  i s  l o c a t e d  a d j a c e n t  t o  E c c l - e s  C r e e k  i n  t h e  c a n y o n  b o t t o m  a n d

extends  th rough a l1uv ia1  mater ia ls  be fore  penet ra t ing  the  Star  Po in t

Sandstone.  The we l l  had been pumped fo r  a  few hours  when the  water

q u a l i t y  s a m p l - e  \ , r a s  c o l l e c t e d .  R e s u l t s  o f  t h e  l a b o r a t o r y  a n a l y s i s  o f

th is  sampLe are  a lso  conta ined in  A t tachment  5 .

Throughout the coal-bear ing Blackhawk

o f  s a n d s t o n e  a n d  s h a l e  l a y e r s  e x i s t .  T h e

o f  t h e s e  s a n d s t o n e s  u n d e r l a i n  w i t h  s h a l e -

spr ings  and the  quaL i ty  o f  seePs w i th  o1d

d iscussed in  the  hydro log ic  inventory ,  the

transi t  through the format ion,  the poorer

i s  g e n e r a l - l y  l e s s  t h a n  3 5 0  r n g / l .

Format ion  numerous  var ie t ies

spr ings  issue f rom the  base

The water qual i ty of  the

m i n e s  n e a r b y  i s  g o o d .  A s

longer  g round water  i s  in

the  qua l i t y .  However ,  TDS

'-f



'o ATTACHI'{ENT 5

ANALYSES OF SA]'{PLES FROMECCLES CANYON I^IELLSRESULTS OF WATER QUALITY

U c l l  o r  S p r i n g

D r r c  o f  S a o p l e

P a  r a m e  r e r

F]  ELD HEASURE}, IENTS

D i  s c h a r g e

p H

S p e c i f i c  C o $ d u c t s n c e

LABOR"ATORY }(EA 5 I.,lR EI{ENTS

A l k a l i n i t y ,  a s  C a C O ,

Ar,oonia,  NH asN

A r s e n i c ,  T o t a l

A r s e n i c ,  D i s s o l v e d

B a r i u u ,  T o r e l

B a r i u m ,  D i s s o l v e d

B  i  c  a r b o n a E e

C e d o i u u ,  T o t a l

C a d m i u m .  D i s s o l v e d

C a l c i u o

C h l o r i d e

C h r o m i u o ,  T o t a l

C h r o r n i u n ,  D i s s o l v e d

C o p p e r ,  T o r a l

C o p p e r ,  D i a s o l v e d

C y a n  i  d e

F l u o r i d e

I r o n ,  T o r e l

I r o n ,  D i s s o l v e d

L e a d ,  T o t a l

L c r d ,  D i s s o l v e d

l lagnes iun

! { a n g a n e s e ,  T o t a l

l l e r c u r y ,  T o t a l

N i r r s t e ,  N O ,  a s  N

O i l  a n d  G r e a s e

P h e n o l

P h o s p h e t e ,  P O O  a s  P  O r t h o

P o t r s s t u E
'  

S e l e n i u n ,  T o t a l

S e l e n i u o ,  D i s s o l v e d

5 i  l v e r ,  T o r a l

S i l v e r ,  D i  s s o l v e d

Sod i  uu

S u l  f a t c

S u r p e n d e d  S o l i d c

T o t a l  D i s s o l v e d  S o l i d r

T u r b  i  d i t y

Z i n c ,  T o i a l

Z  i n c  ,  D i  s s o l v c d

BoD. 5 daY

coD
H P N  F e c a l  C o l i f o r o

l l P N  T o t s l  C o l i f o r o

P h o s p h . t e ,  P O O  a e  P  T o t a l

U n i t g

gPE
u n i t s

unhos/cm 0  25o

m8/ l
m8/  I
m8/ I
n s / l
ngl l

rng/l
lll'sll
E8 / l
m g / l
n 8 / l

m8/ l
m g / l
u rg / l
ns / l
n.glL

n'sl l
m g / l
ng lL
mg/ I
mg/  I

m8/ I
stC/l
rng/ 1
mg/ l
u r g / l '

ng l l
rng/ I
n8 l1
n8/ l
m8/ l

ng /  I
ng/ I
rr'gll
D8/ l
ng /1

orglL
n8/ l
a .g l l
n8 /  I
Eg /  I

n8 / l
ns /  1

HPN/ IOO o I
l tPN/100 srl

rrg/ I

90
7 . 4  7  - 4
510  540

2 3 0 . 0 0  2 7 0 . o 0
. 0 1  . 0 1

. o0l

.060
280 .60  329 .40

.001  .001
5 1 . 6 0  

- 1 1 2 . 8 0

4 . 0  3 . 0
. 0 0 1

.00 t

.005  .004

.o0 I  .001
. 1 3

6 . 9 5  2 . 4 5 0
r . 9 2  1 . 8 5 0

.001  .001
2 t  . t 2  1 I  .  5 2
. 0 3 0  .  t l A
.0002  .00005
. 0 1  . 0 1

.001  .001

. 3 4 0
5 .  ? 0 0  2 .  l l 7

.o0 l  . 001

.001  .001
6  . 7 2  3 . 8 9
3 3 . 0  6 3 . 0

r  5 . 0
284 384
5 0 . 0 0  2 5 . 0 0

.o2z .006

1 . 0  r . 0
8 . 0  4 . 2
3 . 0  2 . 2
2 6 . 0  2  . 2

.400

wl3- l  l f13- l

10-26-79 1r -06-79

278  .60

.001  .o0 I
4 3 . 2 0

1 . 0

. 0 0 t  . 0 0 5

. 0 0 1  I  . 3 0 6

.001  .001

. 0 1 0  . 2 2 5

. 0 1 0  . 0 1 5

. 0 1 I
3 0 . 7 2
.091
.00005
. o l

-  001

l 2  . 5 0 0

. 0 0 1

. 0 0 1
7 6 . 5 0
1 8 5

r 6 6
480
l 8  . 0 0

. 0 0 7

8 . 5
2 . 0
490

.420

w13- l  t r lT - l

t2-04-79 l l -21-79

7  . 3 5
740

.0002

. 0 1

2 . 6
.001

. 0 0 1

.  o0l

.005

9 . 2

. 4 4 0

'o



O f f i c e  o f  S u r f a c e  M i n i n g r  p .  I

Hvdro logv  and Geo logy

*  4 .  Poten t ia l  ac id - fo rml -ng ,  tox ic - fo rming ,  o r  a lka l in i ty -p roduc tng-mater ia l
a b o v e  a n d  b e l o w  t h e  c o a l  s e a m s  ( e . g . ,  -  2 5  f e e t  a b o v e  a n d  - 2 5  f e e t  b e l o w )
shou ld  be  ident i f ied  and inc luded in  the  min ing  p lan .

Response:  The a t tached sarnp le  ana lys is  repor ts  submi t ted  by  Conrnerc ia l  Tes t ing
and Eng ineer ing  Co. ,  Denver ,  Co lorado,  a re  tendered to  document  tha t  no  po ten-

t ia l  ac id - fo rming  or  tox ic - fo rming  mater ia l  i s  to  be  found e i ther  above or
below the coal  seams. The equipotent ia l  f igures do show some alkal in i ty pro-

duc ing  tendenc ies  occur .

T h e  a n a l y s i s  r e p o r t . s  a r e  a r r a n g e d  b y  s e a m ,  i . e . ,  M c K i n n o n ,  U p p e r  O t C o n n o r ,
and Lower  OrConnor  A  (no  roo f -  o r  f loor - rock  ana lyses  fo r  Ehe Lower  OtConnor  B)
a n d  t h e n  b y  s a m p l e  l o c a t . i o n ,  € . g .  ,  r o o f  ,  f l o o r .



COMMERCIAL
G E N E R A L  O F F I C E S :  2 2 8  N O R T H  L A

TESTING &
S A L L E  S T R E E T ,  C H I C A G O ,

GINEER ING CO.
6 0 6 0 1  A R E A  C o O E  3 1 2  7 2 6 ' 8 1 3 4

EN
l L L l N o l s

WI-STERN D IV IS ION MANAGER
I.LC' 'A W,  TAYLOR, JR.

AOASTAL STATES ENERGY CO'4PANY

P 5  Gr .eenway  P Iaza  EasE
Housbon ,  Texas  77046

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
1 07 7s EASr r,,, tlFi"?.fJ.r*i.B 3r?; !2??7

gctober 16, L979'
, . -

Sample ident i f icat ion
by

Coastal States EnergY Co.

Sanple l$o. Rlrlz
' t56  

.40 ' ,  755  .90  '

Salila Nc. 2569
I\4cKi-nnon Seam

F\
bb.gb*-5\ffi

Kind o f  sample
repor led to us

Sample  taken a t

Sampte  taken bY

Date sampled

Date received

Floor Fcck

>ooao{

Coastal States hnergy Oo.

)oooo(

10-3-79

t
8

*

l l o i s t u re
.\ sh
Bbu
Su I fu r

eo NaZ9
8 K20

GDP / na/pn
a l  C o p y  W a t e r m a r k e d

or  Your  P ro tec t ion

Anafysis report  no.

S I I O R T  P R , O : { I t 4 A T E  A N A L Y S I S

As  rece  i ved Dry  QasLs

xxxx
90 .07

754
.  0 .09

WATER SOLI]BLE ALKALTES
Dry Basis

0 .016
0 .015

7Z-85889

S ULFUR FOR} IS

t  Py r i t i c  Su l f u r
t  Su l f a te  Su I f u r
t  O rgan i c  Su I f u r

tD i f f l
*  To ta l  Su I f u r

APPARMII SPECIETC
lbistr:re = 2.39

As  rece i ved

0.05
0 .00
0 .04

0 .09

GRAVIT( at 2.75+

2.7  5
87 .59

733
0 .09

Dry  b j r s i :

0 . 05
0.  c0
0 .04

0 .09

Eqrripotential

7  . 93

ecroITY (pH)

_1 :5

I  .11

I  :20

8 .45

Respect fu l ly  submi t led,
COMMERCIAL  TEST ING &  ENGINEERING CO.

('i , ,a-\ ^
.,:)".i -r; n///J
1'c:-:{ c-L'vkArlu,,/

G. D.  PALMER, Manager ,  Denver  Laborq, lory

B | L L I N G S . M T .  B i F M I N G H A M , A L .  C H A R t t S T O r i . w V .  C L A R r ' S A U a G . W V .  C L E v E L A N O . O H .  O E H V E R . C O .  G O t D E N . C O .  H E N D E n S O t I . X V

r , r t o O ! t S S O R O . X Y .  M O B I I C . A L  -  N E Y Y B E T H L E H T M . P A .  N t $ r O n L E a r r s , L A .  N O n F O L X , V A .  P A L I S A O E S . C O .  P t x E v l L L C . X Y  .  S O . H O L L A N O , I L  '

€
Char lc r  Menrbcr



COMMERCIAL
c E f , l E R A L  O F F I C E S :  2 2 8  N O R T H  L A

TESTING &
S A L L E  S T B E E T .  C H I C A G O ,

ENGINEERING CO.
t L L l N o l s  6 0 6 0 1  A R E A  C o D E  3 1 2  7 2 6 ' 8 1 3 '

dH
S r i c t  I t o a

Roof bd<

>cooo(

Coastal Sta@s ftrerg;1 Co.

>oooo<

16_l--79

VESTERN D IV IS ION MANAGER
' 
"o. 

rAYLoR,. JR.

COASTAL STATES Ei ' IERGY COi ' lPANY
5  Gr .eenway  P l  aza  Eas t
Hous ton ,  T€xas  77046

PLEASE ADDRESS ALL  CORRESPONDENCE TO:

107ts ensr r',' tyFit?uiJf 
^irfii.3;r????l

ggteber 16, \g7g

Sample ident i f icat ion
by

Coastal States EnergY @.

SanPIe No. RL'-9
r t 4 5 .  1 5 '  I 1 4 6 . 9 0 '
Sali-t1a t{o. 2566

upper O'@nnor Seam

r

Kind o f  samPle
reported to us

Sample taken at

Sample taken bY

Date  samPled

Date received

o

v
GDP/md /s"

l inal Copy Watcrmarked

or Your P.ottclion

ar l t l xcs . r | I  .  Cx^ i las to i ,nv  '  C t  r rssuec .vw '  G!€v ' ! ^xD 'Ol l  '  O 'nv ' i  CO '  GOlO' r r l 'GO '  k tNot tso* 'xv  '  J^s ' f i 'AL

sroo t  Era{ r ro .  ry  .  xc raEt r , r t t xax ,?a  t  xawoi l ra i r3 . !a .  io i ro | - t . va  r  ta l l s  DG3.co .  t t ( f v l t (G. tY  '  so-xo l l l t ' o  tL  t  va |couv 'N ' ' c  c  r ' '

Dr  y  ba  s  i : '

Analysis report  no. 72 -86386

g

t

t

I l o i s t u re
Ash
B tu
Su l  f u r

S H O R T  .  P R O X I  } I A T E  A N A L Y S  I S
s i s

S U LF UR FC R| 'TS:
A s  r e c e r v e d

0.23
0 .01
0 .04

0 .28

meYfnf at

I : 20

g .B0

2 .54
85 .93

60E
0 .28

WATER SOLUBLE AIXAL,IES
Dry Basis

0  .007
0 .028

Eguipotentiat

7  . 94

t  Py r i t i c  Su l f u r
t  Su l f abe  Su l f u r
t  O rgan i c  Su l f u r

ID i fE ]
S  To ta l  Su I f u r

APPARMII SPECIETC
I,4cistr:re = 2 .42

xxxx
89 .17

624
o  . 29

0 .24
0 .  01
0 .04

0  .29

2 .542

t Na2O
B KZO

ACIDITT (PH)

1 :5

8 .45

Respect fu l ly  submi t ted,
COMMERCIAL  TEST ING &  ENGINEERING CO.

D l

C h e r t c r  M e n , b o l



COMMERCIAL
G E N E R A L  O F T I C E S :  2 2 8  N O R T H  t A

TESTING & ENGIN
s A L L E  S T R E E T .  C H  t c A G O ,  T L L I N O I S  6 0 6 0 r

EERING CO.
.  A R E A  C O D E  3 1 2  7 2 6 ' 8 1 3 4

dH
5 ' t sC t  I t oa

Floor Rod(

)oooo(

Coastal States EnerEg @.

>ooooc

10-3-7 9

WE.STgry DIVISION MANAGER
.. 

d 

rAYLoR, JR.

L COASTAL STATES ENERGY CO| 'TPANY
V 5  Gr  eenway  P laza  EasE

Bous ton r -Texas  77046

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
10775  EAST 51s t  AVE. ,  DENVER,  COLO.  80239

oFFlcE TEL.  (303)  373-4772

October -15, 1979

Kind of samPle
reported to us

Sample taken at

Sampte taken bY

Dale sampled

Date received

Sample ident i f icat ion
by

basta1 States EnerEg Co,

Core Hole lrlc. 79'L4-2
Sarq>J-e No. RL-2
52A.79 . ' .  -  52L .54 '
Sal-ila l.Ic. .2549

tFper O'6nnor Seam

Analysis report  no. 12 -85369

SHORT PROXI I ' {ATE ANALYS IS
s i s

SUTFUR FCR: \ iS

t
t

t

Ho is tu re
Ash
Btu
Su I f u r

3 .26
90 .47

197
0 .03

WATER SOLUBLE AIXALIES
Dry Basis

0 .010
0 .028

E+ripotential

8 .49

t  Py r i t . i c  Su I f u r
t  Su l f a te  Su l f u r
t  O r  g  an  i c  Su l  f u r

lo i r f l
t  T o t a l  S u l f u r

APPAREIVT SPECIFIC
l4oisture = 2.54

A0IDITY (pH)

1 i 5

8 . 4 7

I  : 20

xxxx
93 .  52

204
0 .  03

As rese i ved

0.02
0 .  00
0 .0 I

0 .03

GRAVTTf at 3.26eo

Dry  b_as i r '

0 .  02
0 .  00
0 .  c I

0 .  03

I lIa2O -

t Kzp

o
GD?/mQzgn

i g ina l  Cqy  Water in i rked
For  You Pro tcc t ion

I  . 58

Respect fu l ly  submi t ted,
COMMERCIAL  TEST ING &  ENGINEERING CO.

h .-r^
&r!,0-W

G. D.  PALMER. Manager .  Denver  Labordory

at t t r |C3. ra l  !  t rn l rNcx^u .A!  t  Cs l i | . t s to r .w .  GL ix5au i6 . tw.  C l l vM| |O.OH.  Ot tavr i .Co 'GOlOat ' l .CO'a f lo t i sox ' lV  '  J^5 t ' l .A l

Eoo l t5 !o io , ty .  raoa | ta .a t .  x t r r  BarH laH!M, ra  .  a r fno iLE l r ra . !a .  ioF to ! ( ,va .  ta t ts .oGl .co .  t l tav r f tE . lv  .50 ,xo ! !axo . l !  .  v^xcouva i .  !4 .  CAx.

C h r d o r  M c n r b r t



COMMERCIAL TESTING &
G E N E R A L  O F F I C E S :  2 2 8  N O B T H  L A  S A L L E  S T R E E T ,  C H I C A G O .

ENGINEERING GO.
l L L l N o l s  6 o 6 o t  A R E A  C o D E  3 1 2  7 2 6 - 8 1 3 4

d.H
S ' ! C t  I t O t

Fl-oor Rod(

)ooco(

Coastal States Drergy Co.

)ooooc

r0-3-79

WESTERN D IV IS ION MANAGER
LLC" ' I  W.  TAYLOR, JR.

-Q ,ASTAL STAT 'S  ENERGY COHPANY
f  5  G reenway  P laza  Eas t

Hous ton ,  T€xas  17046

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
10775  EAST 51s t  AVE ' ,  DENVER,  COLO '  80239

oFFlcE TEL.  (303)  373-4772

October 16, LgTg-
t .

Sample ident i f icat ion
by

Coastal States EnergY Co.

Core HoIe irlo. 79-35-2
Sanple No. RL-8
1 1 5 2 . 5 5 '  1 1 5 3 . 3 0 '
Salila lic. 2565
tlpper O'Connor Seam

Kind o f  sample
reported to us

Sample taken at

Sample taken by

Date. sarnpled

Date received

Analysis report no.

A N A L Y S I S

72-s5885

SHORT PROXII ' ' IATE
As  rece i ved qry-qqe-Le

S ULFUR FOB} IS-Cs -?eEeTved

0 .02
0 .  00
0 .01

0 .03

qL L!g:I

*
t

t

l l o i s t u r  e
Ash
B tu
Su l f u r

I . 9 I
93 .45

448
0 .03

I&TER SOL{.]BLE AIKALTEq
Drtz Basi.s

0 .007
0 .016

Eqldp<;tential

g  . 04

t  Py r i t i c  Su I f u r
t  Su l f abe  Su I f u r
I  O rgan i c  Su l f u r

{o i fE }
t  To ta1  SU I  f u r

xxxx
95 .24

4 4 9
0.03

0 .  02
0 .  00
0 .0 I

0 .03

? Na2O
I KZO

APPARENT SPECIFIC GRAVIT| At 1.9IT
Itcisbrre _ 2.55

l : 20

B  . 20

PIII-(F*I)-

1 :5

8.  r8

Respect f  u l ly  submi t ted,
COMMERCIAL  TEST ING A  ENGINEERING CO.



COMMERCIAL
G E N E R A L  O F F I C E S : 2 2 8  N O R T H  L A

TESTING &
S A L L E  S T R E E T ,  C H I C A G O ,

GINEERING CO.
6 0 6 0 1  A B E A  C o D E  3 1 2  7 2 6 ' 8 4 3 4

EN
r L L l N O l s

'  s rERN Dtvrs toN MANAGER ^6 .

UTAYLOR,JR AHH
L  C O A S T A L  S T A T E S  E N  E  R G Y  C O I 4 P A N Y  

' I T C I  ! 9 O I

?  5  Gr .een r r ray  P laza  Eas t
Hous ton r  Texas  77A46

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
10775  EAST 51s t  AVE. ,  DENVER,  COLO.  80239

oFFfcE TEL.  (303)  373 '4772

October L6, 1979

Kind of  sample
reported to us

Sample taken at

Sample laken by

Date sampled

Date received

Roof Foci( . .

)oooac

Coastal States

)oooo(

10-3-79

hrergry Oo.

Sample ident i f icat ion
by

Coastal States Energiy b.

Core HoIe No. 79-] 4-2
Sanple No. RL-7
6 9 0 . 1 8 '  -  5 9 0 . 6 8 '
Sal ina No. 2554 A
Icuer OrCcnnor fl Seam

Mois tu re
Ash
Bbu
SUI  f u r

t Na2O
* KZo

G D Prlmd /srt
3inal Copy Wate rrna raed
For Your Protect ion

4.15
s8.33

47  65
1 .2 I

Egr:ipotential

7  . 96

t
t

Analysis report no.

S HOBT PRgXI  MATE ANALYS IS
A s  r  e c e  i v  e d Dry_  bas i s

xxxx
50 .96

497 I
'  r -26

WAGR SOLUBLE AIIKALIES
Dq/ Basis

0.  o I0
0.ozL

ACrDrlIr (pll)

72 -86874

S i J L F U R  F O R M S

B Py r i t i c  Su I f u r
t  Su l f a te  Su l f u r
t  C rgan i c  Su I f u r

{D i f f }
t  To  t a l  Su I  f u r

APPARMJ'I SPECIFIC
I'tcistrtre = 2.1I

As . r e e e i v e d

0.  B0
0 .  01
0 .40

1 .  21

GRAVIT{ at

gry-qEr

0.83
0 .01
0 .42

I  .26

4 .  r5?

1 :5

8 .  34

I  :20

g .  55

Respect f  u l ly  submi t led,
COMMERCIAL  TEST ING &  ENGINEERING CO.

&*&Qa*,'.
G. D.  PALMER. Manager ,  Denver  Laboratory

ar l t r tOa, raT.  ! t rM*GH^t r ,AL.  Cx l i l t s rox , t t r .  C t^ r r tau ic . i rv .  C l , Iv r r ldD.OH.  Otxv t r .cO.  GOtOax,CO.  X t rJDIe !Or | .xv  '  J^s ' t i . l t

r | roo tasAo io . tY .  MOA| (E. , | t .  x rwAfTx t€rara . f ^  r  i r f r rO i l fAEtA.  |  Or tOt t .VA r  tA t ls^Dt t ,CO.  t txav l l t t . t l  .  SO.xOl tAxO. l t  !  V l r rcOwt i , la .  CAta .

o
C h a r l o r  M e n r b c ?



COMMERCIAL
G E N E R A L  O F f I C E S :  2 2 8  N O R T H  L A

TESTING & ENGINEERING CO.
S A L L E  S T B E E T .  C H I C A G O ,  I L L T N O I S  6 0 6 0 1  A R E A  C O D E  3 1 2  7 2 6 . 8 4 3 '

VJ I ,STERN''uDIV IS ION MANAGER
TAYLOR, JR. d^h

S ' r C (  i r O a

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
10775 EAST 51st  AVE. ,  DENVER, COLO. 80239

oFFlcE TEL.  (303)  373-4772

Oclober 16, f979.  COAS.TAL  STATES ENERGY
P 5  Green ' . r ay  P laza  EasE

Hous  t on ,  .  Texas  7  70  46

Kind o f  sample
reported to us

Sample  laken a t

Sample taken by

Date  sampled

Date received

FImr Rod<

)oooo(

Coastal States

)oooo(

10-3-79

COI, I  PANY

Brer:gy Co.

Sample identi f icat ion
by

@astal States fftergY Oc.

Core Hole No. 79-10-1
Sanple No. Rf-.-I
2 0 0 0 . 0 0  ' '  =  2 0 0 0  - 7 5 '
Salila No. 2545
Lcxr,er OtConnor A Searn

Analysis report no. 12 -86865

t
t

t

Mois tu re
Ash
B tu
Su I f u r

STICRT PROXI I ' IATE ANALYSIS
[ s  r ece l vea -  D ry -bas i s

S U LF UR, FO RI'IS
As rec .e i veC

0.01
0 .  0 I
0 .02

0 .04

GRAWT( At

4 .  58
g-7 .  69

927
0 .04

9JATER SOLtIBI,E AIIGLIES
Dry Basis

0 .  013
0 .008

EguiEptential

8 .  s5

ACTDITT (pH)

I : 5

8  . 92

xxxx
g I  . 90

972
0 .04

e  Py r  i t  i c  Su l  f u r
t  Su l f a te  Su l f u r
t  O rgan i c  Su I f u r

ID i f f ]
8  To  [ a I  Su  I  f u r

APPARNT SPECTI{IC
MOISTURE = 2.31

Pr y Uas- i*

0 .01
0 .01
0 .02

0 .  04

4.  58?

g lla2O
t KZO

. 1 : 20

8 .99

GDP/nd /sn Q/Aa oU-t/a[t-r.4/
f inal Copy War€rmark!d
For Your Prorecrion G. D. PALMER, Manager, Denver Labotalory

.  ! l t ! t , l c5 , ra t .  l lAs tNch^r | , / r t  .  Cn^ i l rs ro t { .wv .  Ct "  i i j i l u rc , r rv .  C lav f | - l t ro ,Ot l  .  Oat {va i .CO .6o !orx .CO.  HtNOt iSOt { .XV.  J ls ta f , ,  l

o
Char to r  Msnrbcr
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Respect f  u l ly  submi t ted,
co.
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ENGINEERING CO.
l L L l N o l s  6 O 6 O l  A R E A  C o O E  3 1 2  7 2 6 - 8 1 3 4
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Floor RocJ<
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Coastal States Hrerglg @.
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10-3-79

/ i :STERN

Kind o f  sample
reported to us

Sample taken at

Sample  taken by

Date sampled

Date received

DIV IS ION MANAGER
TAYLOR, JR. I

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
10775  EAST 51s t  AVE. ,  DENVER,  COLO.  80239

oFFfcE TEL,  (303)  373-4772

October 16, L979COASTAL STATES ENERGY COMPANY
5  Gr .eenway  P Iaza  Eas t
Hous ton ,  T€xas  77A46

Sample ident i f icat ion
by

coastai States Energy Co.

Core Hole No. 79-L4-2
Sanple ltrc. RL-8
6 9 7 . 8 I '  6 9 8 . 6 0 '
Salina llc. 2555
Loaer O'Conncr F Seam'n"

Analysis report no.

S H O R T  P R O X I M A T E  A N A L Y S I S
s i s

72 -gbB75
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I

Mois tu re
Ash
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5  . 28
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0 . I 5
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J

0 .007
0 .  008
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7 - 1 0

t  Py r i t i c  Su l f u r
*  Su l f a . t , e  Su l f u r
t  O rgan i c  Su l f u r

{D i f f }
3  ToEa l  Su I f u r

APPAREXVI SPECIFTC
l"lcisture - 2.25

S U L F U R  F O R M S
ffived

0.09
0 .01
0 .05

0 .15

GRAVITY At

l
Dr y  bas  r j

0 .  0g
0 .  01
0 .06

0 .15

5 .28r

xxxx
g  3  .  90

727
0 -16

8 Na2O
B K2O

ACIDIW (PH)
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7  . 27

I  :20

7  .10
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COMMERCI,AL
G E N E R A L  O F F I C E S :  2 2 8  N O R T H  L A

(

TESTING & ENGINEERING CO.
s A t L E  S T R E E T ,  C H T C A G o .  l L L l N o l s  6 0 6 0 1  A R E A  c o o E  3 1 2  7 2 6 ' 8 . 3 1

dH
S r i C (  t t o a

Energ.y @.

iN. ,ESTERN DIVISION MANAGER
r uo' w. TAYLoR, JR. '

AASTAL STATES ENERGY
> 5  Greenh ,ay  P laza  Eas t'  

Housbon ,  Texas  77045

COi'I  PAN Y

PLEASE ADDRESS ALL  CORRESPONDENCE TO:
10775  EAST 51s l  AVE. ,  DENVER,  COLO.  80239

oFFfcE TEL. (303) 373-4772

October 16, LgTg

Sample ident i f ical ion
by

CoastaL States DrerEg Co.

Core HoIe No. 79-35-2
Sanple No. RL-I
1229 .6 '  L229 .9 ' ,
Salina No. 2558 , tffi":\r.rr?+
Lcn^er OrConrnr# Seam

z  t ler rr

Kind of  samPle
reported to us

Sample taken at

Sample  taken by

Date sampled

Dale received

Floor Rod<

)oooo(

Coastal States

)cooa(

I0-3-79

B
t
t

t
t

Mois tu re
Ash
B tu
Su l f u r

2.33
97 .55

682
0 .  21

Analysis report no.

S I I O R T  P R C X I F I A T E  A N A L Y S I S
s i s

xxxx
89 .64

69E
0 .21

WATER SOLt]BIE ALKALTES
Dr_w Rasis

0 -  010
0 .  030

nquipotenlial

7  . 75 B_20

72-s6878

Pyr i t i c  Su l f u r
Su l f a te  Su l f u r
Organ i c  Su l  f u r

{o i f f }
To  Ea I  Su I  f u r

APPARE}IT SPECIFIC
lbisture = 2.43

SULFUR FCRI ' IS
reved

t
9ry-ge:r

0.13
0 .00
0 .08

0 .21

2 .  33 t

0 .  I3
0 .00
0 .08

0 .2 I

GAVITY At

t Na2O
t KZO

,  - f

-
GDP /ny'prsr

i na t  Copy  Wate rmarked
[ jo r  Your  P ro lec t i on

ACTDITY (pH)

1:5 1  : 20

9 .38

Respect fu l ly  submi t led.
COMMERCIAL  TEST ING &  ENGINEERING CO.

G.  D.  PALMER, Manpger .  Denver  Labora lory
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Hydrology and Geology

5. The appl icant should submit  a s ingle map at  a scale

of 1:  100, 000 or rx l re detai l  showing the regi .onal  drainage

and stream classi f icat ion.  The narrat ive to th is map

should ident i fy raater qual i ty and physical  character ist ics

o f  the  s t reams.



Ib Quest ion  Ra ised BY OSM:

5 .  The appl i .cant should submit  a s ingle map at  a scale of  1 :  100 ,000

or  more  de ta i l  showing the  reg iona l  d ra inage and s t ream c lass i f i ca t ion-

The narrat ive to th is map should ident i fy water qual i ty and physical

charac ter is t i cs  o f  the  s t reams-

R e s p o n s e :

The Skyl ine property is drained by Hunt ington Creek on the west and

on the east by Eccles Creek which is a t r ibutary of  Pleasant Val ley Creek.

Attactrment 6- has been prepared to show the perennial and the intermittant

and ephemeral  streams in the region surrounding the Skyl ine Property-  A11

surface sLreams shoum on Attactment 6 have been classi f ied by the Utah

Div is ion  o f  Hea l th  as

lC .protected for domest ic use wj- th pr ior  t reatment

p r o c e s s ,

3A ,  p ro tec ted  fo r  co ld  water  aquat ic  1 i fe ,  and

4 protected ofr  agr icul tural  uses including stoclcrvater ing .

Electr ic Lake has been classi f ied as 3A and 4 whi le Scof ie ld Reservoir  has

been c lass i f ied  as  lC ,  3 . { ,  4 ,  as  we l l  as

28 protected for.  recreat ional  uses, excluding swiunning .

The ngmerical  standards which apply to these classi f icat ions are given

1n Table 6 of  the or ig inal  hydrologic inventory.  A s igni f icant water

qual i ry sampl ing progran has been eonducted on Eccles Creek, Pleasant Val ley

Creek, and l lunt ington Creek as wel l  as some of the major t r ibutar ies of

Huntington Creek and Eccles Creek on the Skyline Property. Locations

of these sampl ing stat ions as wel l  as resul ts of  the laboratory analyses

of the samples col lected from each stat ion are contained on Plate 3 and

in Attaehment 3 of  the or ig inal  hydrologic inventory.  Surface waters are

of high quality throughtout the region shor^m on Attachment 6 -

-
I

v

La
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The original hydrologic inventory (pages 18 thru 4L) contains in-

format ion regarding the f lor^r  character ist ics of  Hunt ington Creek'  Eccles

Creek, and Pleasant Val ley Creek. These are the three major streams in

the Skyl ine Property region. The large major i ty of  the remaining streems

shovrn on Attachment 6 f low only seasonal ly or af ter  major Precipi tat ion

events

,-o



Hydrology and Geology

*6. The applicant must supply alternative water supply

inforurat ion for  the holders of  water r ights that  would be

affected i f  r€clamat ion of  the Skyl ine mine was unsuccess-

fu l  ( i .e . ,  i f  the  sed iment  ponds  were  to  fa i l  to  cont ro l

TSS from the mine or loadout faei l i ty  or  i f  revegetat ion was

to fail and erosion ruined the water supplies) or if mining

adversely af fected f low from spr ings and seeps. Speci f ical ly,

the  app l ica t ion  mrs t  d iseuss  the  po ten t ia l  e f fec ts  o f

underground mining on the two springs located adj acent to

the northeast cor:ner of  the lease area (Plate 9 ,  Vol .  A-1) .

Mit igat ion for  these spr ings should be addressed.

o

t
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Q u e s t i o n  R " i t . d  B Y  O S M t

6.  The app l ican t  must  supp ly  a l te rna t ive  water  supp ly  in fo rmat ion  fo r

t h e  h o l d e r s  o f  w a t e r  r i g h t s  t h a t  w o u l d  b e  a f f e c t e d  i f  r e c l a m a t i o n  o f

the  Sky l ine  Mine  s ras  ,mi . r . " .ss fu1  ( i .e .  i f  the  sed iment  ponds  were  to

f a i L  t o  c o n t r o l  T S S  f r o n  t h e  m i n e  o r  l o a d o u t  f a c i l i t y ,  o r  i f  r e v e g e t a -

t ion  was to  fa i l  and  eros ion  ru ined the  water  supp l ies )  o r  i f  m in ing

a d v e r s e l y  a f f e c t e d  f l o w  f r o m  s p r i n g s  a n d  s e e P s .  S p e c i f i c a l l y ,  t h e

a p p l - i c a t i o n  m u s t  d i s c u s s  t h e  p o t e n t i a l  e f f e c t s  o f  u n d e r g r o u n d  m i n i n g

on the  two spr ings  loca ted  ad jacent  to  the  nor theas t  corner  o f  the

l e a s e  a r e a  ( i r r t e  g ,  v o l .  A - 1 ) .  M i t i g a t i o n  f o r  t h e s e  s p r i n g s  s h o u l d

b e  a d d r e s s e d .

R e s p o n s e :

A s  a n  a i d  i n  d e t e r m i n i n g  t h e  c h a r a c t e r i s t i c s  o f  t h e  t w o  s p r i n g s

focal1]  ad jacent  to  the nor theast  corner  of

sp r ings  w i l l  be  added  to  the  l i s t  o f  sp r ings

m o n i t o r i n g .  T h e s e  s p r i n g s  w i l l  b e  r e f e r r e d  t o  a s  5 1 2 - 1  a n d  5 1 3 - 7 .

Spr ing  112-1-  i s  c la imed under  water  use  c la im numbers  91-432 and 9L-472 '

whi le  513-7 is  c la imed under  water  use c la im numbers 9 l -433 and 9L-473

T ' h e s e  s p r i n g s  a r e  u s e d  f o r  s t o c k w a t e r i n g  a n d  h a v e  c l a i m s  t o L a l l i n g  0 . 0 1 1

cub ic  fee t  per  second ( :  ga l lons  per  mi 'nu te)  each.  f  f  underground

m i n i n g  b y  C o a s t a l  S t a t e s  i s  d e t e r m i n e d  t o  h a v e  m a t e r i a l l y  d a m a g e d  r i g h t s

a s s o c i a t e d  w i t h  t h e s e  s p r i n g s ,  C o a s t a l  S t a t e s wi l l  make appropr ia te

S t a t e s  w i l l  c o n s t r u c t  a

f rom the  por ta l  a rea  to

r e c o n c i l i a t o r y  a c t i o n .  I f  n e c e s s a r y ,  C o a s t a l

pipel ine and pump a comparable f low of  water

t h e  s p r i n g s .

Long min ing  h is to ry  in  the  area  shows tha t  adverse  e f fec ts  to  water

s u p p l i e s  b y  c o a l  m i n i n g  a c t i v i t i e s  d o  n o t  d e s t r o y  t h e  u s e  o f  t h e  w a t e r

fo r  s tockwater ing  or  i r r iga t ion .  In  fac t ,  m in ing  in  the  area  somet imes

tends  to  inc rease the  qna l i t y  o f  the  water  by  in te rcept ing  some ground-

water  and reduc ing  i t s  con tac t  t ime w i th  underground fo rmat ions .  Sunrner

thunderstorms commonly oecur on these watershEds which carry large

t h e  l e a s e  a r e a ,  t h e s e

s e l e c t e d  f o r  c o n t i n u e d

o

o



o q u a n t i t i e s  o f .  s u s p e n d e d  s o l i d s  i n t o  t h e  s t r e a m .  A b a n d o n e d  m i n e s

a d j a c e n t  t o  t h e  l e a s e  a n d  e x i s t i n g  m i n e s  n e a r b y ,  w h e r e  n o  r e c l a m a -

t i o n  h a s  b e e n  p r a c t i c e d ,  d o  n o t  s h o w  t h a t  a  t h r e a t  t o  e x i s t i n g  w a t e r

r igh ts  has  resu l - ted  f rm suspended so l ids  in  the  s t ream or  f rom

a d v e r s e  w a t e r  q u a l i t y  a s s o c i a t e d  w i t h  m i n i n g .

Water  used by  Coasta l  S ta tes  is  covered by  an  exchange and

t r a n s f e r  o f  r i g h t s  f r o n  S c o f i e l d  R e s e r v o i r  t o  w e l 1 s  a n d  s p r i n g s  i n

E c c l e s  C a n y o n .  C o n s e q u e n t l y ,  d a m a g e  t o  e x i s t i n g  r i g h t s  b y  t h e  u s e

o f  w a t e r  b y  C o a s t a l  S t a t e s  i s  n o t  a n  i s s u e .  I f  r e c l a m a t i o n  o f  t h e

proposed Sky l ine  Mine  was unsuccess fu l  and consequent ly  damaged

e x i s t i n g  w a t e r  r i g h t s  o r  i f  m i n i n g  a d v e r s e l y  a f f e c t e d  f l o w  f r o m

spr ings  and seeps  and damaged water  r igh ts ,  Coasta l  S ta tes  wou ld

p r o v i d e  a l t e r n a t i v e  w a t e r  s u p p l i e s  e i t h e r  f r o m  d r i l l i n g  n e w  w e 1 l s

in Pleasant Va11,ey Canyon or by pumping water up the canyon from

S c o f i e l d  R e s e r v o i r .

o



Hydrology and Geology

t*7 . The applicant must submit detailed plans for the

design of  sediment ponds pr ior  to the considerat ion of  the

mine plan. I f  srrch plans are not submit ted,  a schedule

for their submission must be sulplied with the reaLization

that no approval  of  th ls mining and reclamat ion plan wi l l

occur unt i l  such plans are submit ted and evaluated.



*7 .  The app l lcan t  must  submLt  de ta l led  p lans  fo r  the  des ign  o f  sed iment

ponds pr io r  to  the  cons idera t ion  o f  the  mine .p lan .  I f  such  p lans  are  no t

submi t ted ,  a  schedu le  fo r  the i r  submiss ion  musE be supp l ied  w i th  Ehe

rea l i za t ion  tha t  no  approva l  o f  th is  min ing  and rec lamat ion  p lan  w i l l  occur

unt i l  such  p lans  are  submiEted  and eva lua ted .

Response:  The fo l low ing  pages (3 - :e ,  3 -27 ,  and 4-52)  shou ld  rep lace  the

appropr ia te  paggs in  the  prev lous ly  f i led  p lan .  The a t tached mat ,e r ia l

en t i t led ,  "Sky l ine  Pro jec t  Sed imenta t ion  Pond Des ign  Descr ip t ion , "  documents

t h e  d e s i g n  o f  t h e  s e d i m e n t a t i o n  p o n d s .  T h e  m a p s  ( 3 - 4 2 1  3 - 4 3 r  3 - 4 4 ,  a n d  3 - 4 5 )

are  the  des ign  drawings  fo r  the  rn ine-s i te  and loadout  fac i l i t y  sed imenta t ion

p o n d s .



(a
The combined emergency  and 1>r i r rc ipa t  sp i l lway  p ipe  w i l l  have an  in lec
w i t h i n  t h e  p o n d  a t  t h e  8 5 9 6 - f o o r  l e v e l ,  2 4  f e e t  a b o v e  t h e  p o n d  b o r r o m .
U t i l i z i n g  a n  a n t i - s e e p  c o l l a r ,  t h i s  p i p e  w i l l  s a f e l y  p a s s  a n y  r u n o f f
f r o m  a  2 4 - h o u r ,  1 0 0 - y e a r  s t o r m .  T h e  p i p e  w i l l  b e  s i z e d  t o  p a s s  a
o n e - f o o t  h e a d  o f  P r e s s u r e  ( 7 0 c f s ) ,  w h i c h  i s  m o r e  t h a n  t h e  m a x i m u m
r u n o f f  i n f l o w  r a t e  e x p e c t e d  f r o m  t h e  3 O - a c r e  p o r t a l  s i E e  d u r i n g
a 24-hour ,  100-year  s to rm.

As a  pr inc ipa l  sp i l l -way ,  the  p ipe  w i l l  re lease runof  f  a t  a  ra te  a l low-
i n g  2 4 - h o u r  d e t e n t i o n  o f  t h e  r u n o f f  r e s u l t a n t  o f  a  t h e o r e t i c a l  2 4 - h o u r ,
l O - y e a r  r a i n s t o r : n ,  S i n c e  t h e  p o n d  i s  s i z e d  t o  d e t a i n  t h e  e n t i r e  2 4 -
h o u r  r u n o f f  f r o m  a  l 0 - y e a r  r a i n s t o r m ,  a d e q u a t e  p o n d  s i z e  i s  e n s u r e d
i n d e p e n d e n t l y  o f  t h e  p r i n c i p a l  s p i l l w a y  p i p e  s i z e .  f i n a l l y  s e l e c t e d .
To prevent  over topp ing  in  the  event  tha t  the  pr inc ipa l /emergency
sp i l lway  becomes b locked,  a  r ip rapped over f low sec t ion  a long the
emban l tment  c res t  w i l l  be  prov ided w i th  the  capab i l i t y  o f  pass ing  the
1 0 0 - y e a r ,  2 4 - h o u r  p r e c i p i t a t i o n  e v e n E .  T h e  p r e l i m i n a r y  d e s i g n  o f
th is  pond is  shown in  p lan  v iew on Map 3-8  (Drawing  102-C)  and in
c r o s s - s e c t i o n  o n  M a p  3 - 1 2 A  ( D r a w i n g  t l l - C ) .

T h e  d e t a i l e d  d e s i g n  o f  t h e  m i n e  s i t e  s e d i m e n t a t i o n  p o n d  i s  s h o w n  i n
Map 3-42  (Drawing  I -2O4-C)  and the  pond c ross-sec t ion  w i th  de ta i led
cons t ruc t ion  nores  are  shovm in  Map 3-43  (Drawing  L-zOj -C) .

Coa l  Loadout  Sed iment  pond

A  d e t e n t i o n  p o n d  w i l l  b e  l o c a t e d  a d j a c e n t  t o  t h e  s r o r a g e  s i l o s  a t  t h e
c o a l  l o a d o u t  s i t e .  I E  s i l l  d e t a i n  s u r f a c e  r u n o f f  a n d  a s s o c i a t e d
s e d i m e n t  f r o m  t h e  7 - a c r e  a d m i n i s t r a t i o n  s i t e .  P r e c i p i t a t i o n  f r o m  a
2 4 - h o u r ,  l 0 - y e a r  r a i n s t o r m  h a s  b e e n  c a l c u l a t e d  t o  b e  2 . 4 5  i n c h e s .  I t  i s
assumed tha t ,  dur ing  a ' ra ins to rm,  the  ground wou ld  become qu ick ly  sa tura ted
and in f i l t ra t ion  wou ld  be  neg l ig ib le  due to  the  s reep canyon s lopes  ad jacent
t o  t h e  f l a t l a n d  s i t e  a r e a .

The requ i red  vo lume fo r  p rov id ing  a  theore t ica l  24-hour  de ten t ion  o f
t h e  a b o v e  r u n o f f  h a s  b e e n  e s t i m a t e d  a s :  2 . 4 5  i n c h e s  p e r  a c r e  x  7  a c r e s  =
6 2 ' 0 0 0  c u b i c  f e e t .  T h e  r e q u i r e d  v o l u m e  f o r  s e d i m e n t  s t o r a g e  h a s  b e e n
e s t i r u a t e d  a s :  0 . 1 0  a c r e - f e e E  x  7  a c r e s  =  3 1 , 0 0 0  c u b i c  f e e i .  T h e
c o m b i n e d  v o l u m e s  e q u a l  9 3 , O 0 0  c u b i c  f e e t .

The coa l  loadout  sed iment  pond embankments  w i l l  con ta in  a  vo lume o f
9 3 ' 0 0 0  c u b i c  f e e E  a t  a  6 - f o o t  d e p t h .  O n e  f o o t  h a s  b e e n  a d d e d  f o r

o
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f r e e b o a r d  a n d  a n  a d d i t i o n a l  5 Z  a d d e d  f o r  s e t t l e m e n t  o f  t h e  e m b a n k m e n t s .

Combined depth  o f  the  conta ined pond vo lume wi l l  be  8  fee t .  Berm

w i d t h  a t  t h e  t o p  o f  t h e  e n b a n l q n e n t s  ( 7 9 2 8 - f o o t  l e v e l )  w i l l  b e  8  f  e e t .

Embankrnent  s lopes  w i l l  be  cons t rucEed a t  2h :1v .  
.

A  s ing le  p ipe  w i l l  be  used fo r  boch the  emergency  and pr inc lpa l  sp i l l -

w a y  w i t h  i t s  i n l e t  a t ,  t h e  7 9 2 6 - f o o t  l e v e l ,  5  f e e t  a b o v e  t h e  p o n d  b o t t o m .

U s i n g  a n  a n t l - s e e p  c o l l a r ,  t h i s  p i p e  w i l l  s a f e l y  p a s s ,  t h r o u g h  t h e  d a m ,

any  runof f  f rom a  24-hour ,  Z l -year  s to rm.  The p ipe  w i l l  be  s ized  to

p a s s  a t  3 0  f t . / s e c  a  o n e - f o o t  h e a d  o f  p r e s s u r e .  T h i s  i s  m o r e  t h a n  c h e

max imum runof f  in f low ra te  expec ted  f rom the  7-acre  mine  s i te  dur ing

a  2 4 - h o u r ,  2 5 - y e a r  s t o r m .

Funct ion ing  as  pr inc ipa l  sp i l lway ,  the  p ipe  w i l l  re lease runof f  a t  a

ra te  tha t  w i t l  a l low a  24-hour  de ten t ion  o f  the  runof f  resu l tan t  o f  a

24-hour ,  lO-year  ra ins to rn-  A  r ip rapped sec t ion  a long the  pond embank-

m e n t  c r e s t ,  s i m i l a r  t o  t h a t  d e s c r i b e d  p r e v i o u s l y ,  w i l l  b e  p r o v i d e d  t o

prevent  over topp ing  shou ld  the  pr inc ipa l  emergency  sp i l lway  p iPe become

blocked dur ing  an  ex t reme prec ip i ta t ion  event .

The pre l im inary  des ign  o f  the  coa l  loadout  sed imenta t ion  pond is  shovrn

in  p lan  v iew on Map 3-9A (Drawing  103-C)  and in  c ross-sec t ion  on  Map

3-12A (Drawing  l f f -C) .

The de ta i led  des ign  o f  the  loadout  sed iment  pond is  shovrn  in  Map 3-44
( D r a w i n g  3 - 2 0 1 - C )  a n d  E h e  p o n d  c r o s s - s e c t i o n  w i t h  d e t a i l e d  c o n s t r u c t i o n

notes  are  shovm in  Map 3-45  (Drawing  3-203-C) .

3 .2 ,2  Overburden and Topso i l  Hand l ing

A comprehens ive  d iscuss ion  per ta in ing  to

o f  the  mine  p lan  is  p resented  in  Sec t ion
HANDLING PLAN.

t h i s  o p e r a t i o n a l  c o m p o n e n t
4 .6  TOPSOIL A} ID SUBSOIL

3 . 2 . 3  B l a s t i n g

The App l ican t  w i l l  conduct  sur face  b las t ing  in  con junc t ion  w i th  the

c o n s t r u c t i o n  o f  o p e r a t i o n a l  f a c i l i t i e s .  B l a s t i n g  o p e r a t i o n s  w i l l  b e

conducted  on ly  by  exper ienced,  t ra ined and competenE ind iv idua ls  fu l l y

k n o w l e d g e a b l e  o f  t h e  h a z a r d s  i n v o l v e d .  T o  m e e t  t h i s  p r e r e q u i s i t e ,

t h e  A p p l i c a n c  w i l l  c o n d u c t  a  c o n E i n u o u s  r e c r u i t i n g ,  t r a i n i n g  a n d  t e s t i n g

p r o g r a m  d e s i g n e d  t o  e n s u r e  t h a t  a l l  p e r s o n s  w o r k i n g  w i t h  e x p l o s i v e s :

3-27



4 .  1 3 POND S IMPOTJNDMENTS BANKS DAI"IS AND EMBANKMENTS MINE PLAN AREA

4 .  1 3 . 1  S e d i m e n t a t i o n  P o n d s

Two sed imenE ponds fo r  sur face  water  runof f  w i l l  be  requ i reQr  one a t ,

the  mine  s i te  and the  second a t  the  coa l  loadout  s i te .  Each pond is

designed to provide adequate volume for sediment containment plus an

adequate  vo lume fo r  a  theore t ica l  24-hour  de tenEion  o f  runof f  f rom a

Z4-hour ,  lO-year  p rec ip i ta t ion  event .  The loca t ion  and pre l im inary

d e s i g n  c h a r a c t e r i s t i c s  o f  e a c h  o f  t h e s e  t w o  p o n d s  i s  d e s c r i b e d  i n

S e c t i o n  3 . 2  -  C O M P O N E N T S  O F '  O P E M T I O N ,  s u b s e c t i o n  3 . 2  . L  P o n d s  ,
Impoundments  and Dams.  The main tenance fo r  each pond is  descr ibed

i n  S e c t i o n  3 . 2  C O M P O N E N T S  O F  O P E M T I O N ,  s u b s e c t i o n  3 . 2 . 8  P r o c e d u r e s  f  o r

C o n s t r u c t i o n t h ' o u c t u r e s a n d F a c i 1 i t i e s . T h e
rec lanat ion  t imetab le  fo r  remov ing  the  pond s t ruc tu res  is  p resented

in Section 4 .2 RECLAI4ATION TIMETABLE.

T h e  d e t a i l e d  d e s i g n  f o r  s e d i m e n t a t i o n  p o n d  c o n s t r u c t i o n  h a s  b e e n

comple ted .  The des ign  drawings  fo r  Ehe mine s i te  and loadout  sed iment -

at ion ponds are shornm in tdaps 3-42 and 3-43 (Drawings 1-204-C and

L-207-C)  and Maps 3-44  and 3-45  (Drawings  3-20 f -C and 3-203-C)
r e s p e c t i v e l y

4.1-3.2 Permanent and Temporary Impoundments

The on ly  impoundments  w i l l  be  sed imenta t ion  ponds a t  the  mine  s i te
and coa l  loadout  s iEe.  There  are  no  o ther  impoundments  p lanned by
the  App l ican t .

4 . 1 3 . 3  C o a l  P r o c e s s i n g  W a s t e  B a n k s ,  D a m s  a n d  E m b a n k m e n t s

There wi l l  be no coal  processing '*raste banks, dams or embankments
eonst ruc ted  w i th in  o r  ad jacent  to  the  permi t  a rea ,  ds  no  coa l
p r o c e s s i n g  w a s t e  i s  a n t i c i p a t e d .
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SKYIJNE

SEDIMENTPffTCN FCD{D

PRO]ECT

DESIG{ DESCRTPTICNI
---

-

All surface storm water nrpff fi:crn distn-rbed areas will be r:outed to

sedinrentation Fords tJrrough a systern_ of surfacre ditches ard buried

culverts. clean water rurpff ricm trre surror-rrding hillsides will be

diverLed around disturbed areas usilg diversion charurels - the sedi-

rentation lnnd for the por-taI area facilities is sized to prowide

retention of the n:rroff r,,ater frcm the 24-br t 10-yr precipitalion

event. Thr-is pord is shorain il plan vierp on Drawilg L-204<', sestions

and details are shcrm, on urawi-i'rg L-2a7<.. A cmbined principal and

sr€rgenq/ spillvay pipe is sized to safely pass the n:noff fr:crn the

24-br, Ig6-lar storm-. 
'Tt 

" 
sedjmentation pond at tlre coal storage and

loadout area, shcrm jx plan view on DrawJ-rrg 3-20I{ and in sross-

section on nrawing 
-3-203{, 

is sized to contai-:r the precipitalion

rurpff frun the rci-r-, 24.l:u. precipitation event. A single d-iscln::ge

pipe wi11 be used f6r-Loth **go,af ard principal qpillway- Tltis

bfi= will safely accept the rurroff frun a 24-br' 100-1r stotm.

2.A PORTAL I'REA PCb{D CRIiERIA

1.0 @{ERAL

The sedinentation prord located at the rnine portal area has been

designed using the follcrrirrg criteria:

A. Contrih:ting area 35 acre

B. Sedi:rent storage voltre ,1
C 0.1 AF Fer acre of disturbed area 156'800 crr-ft. (35 Af)

c. l)()rd design storrn - 10 year return frequenry, 24-hE duration event

o Trotal precipitaticn depth = 2 '4 inches

o T\otal nrrroff deptJr : 1.44 ilches

o Tbtal n:rroff voh:ne = 1881200 cu'ft'

o Peak inflctr rat'e : 38 cfs

D. Spil1way calncit1, design sto:rn - 100 year return frequerrry, 24-lE

dr.rration srent

o Total precipitatiqr depttt = 3.6 inches

o Total n:nof f detrrttr = 2.5 i-:nches

r
-.
rt

> '
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o Tlotal nrnoff voltnre = 3261700 cu'ft'

o Peak inflovr rate = 65 cfs

The above precipitation data $ras developed f::cm the clear creek

sunnLit station records presented irr t}re- National Oceanograph-ic a]d

A&rospheri" i tniJ"#"ti-"" riterature ard sunrnarized in tle foIlo^rirrg

table:

Table z-L Estjmated Retun periods for short D;ration ptgqipibLigg (Inches)'

Station: C1ear fted( Surrnit
iaffie: 39o 39'

Elsration: 9530 ft-

9 e: lllo L2l

D
30

nin
5

mix
10 15

nLirr mi:r

U  RAT
1

Hr

I O N
2

Hr
36

Hr IIr
T2
Hr

24
llr

Return
Period
(years)

I  . r0

2  .L2

5 :16

10 .19

25 .24

50 .25

100 .27

.  15  .20

.19  .25

.24  .3 I

.29  .37

.38  .48

.38  .48

.42  .  53

.28

.34

.43

.51

.66

.6'J

.73

.35  .46  .5 ' l  ,  84

-43  .57  .70  1 'o4

.  54  .72  .90  1 .34

.55  .86  1 .06  I  -  55

.  84  1 .08  1 .31  1 .88

.85  1 .13  1 .40  2 .07

.  93 r .24 1.  54 2 -29

r .08 1-33

r .34 I .65

r .73 2 .L4

1.99  2 .45

2 .39  2 .92

2 .67  3 .29

2 .96  3 .65

sources: ltrational oceanographic and Atnospheric A&nilistration, and utih

State UniversitY

3.0 IOAm(.IT AREA PCND CRIIIERT.A

T6e follot^d1g criteria was used for the design of the sedj:ientation pord:

A. Construcfion area 5-3 acf€

B. sedjnsrt storage vohnle e 0.I AF [Er acre

of distr:rbed area - 231100 ctl.ft. ('53 AF)

C. Pord design stosn - 10 year return frequenry, 24-hr dur:ation event
D -
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.o lrotal Precipitation depth - 2.4 i-nctns

o lbtal- n:noff dePth - 1.44 jncles

o rrotal- rurpff volure - Zl ,ZOa q.*.

o Peak i-nffovr ratb - 8.5 cfs

D. Spilluay capacity design storn - 100 year retarrn frequencf/ ' 24+tr

dr:ration everrt

o Tbtal precipitatior depth - 3.6 indes

o btal ruroff dePth - 2.5 jnctres

o Total n:rpff voh-ure - 48,100 cu.ft.

o Peak inflow rate - 15 cfs

4.O POND OPEAAHTiT CHARACIERTSfICS

The spillr,,iay riser at botJl ponds is set at an el-evation such tbat tlE

enti:i volure of nrrpff frdr tfre devign storm event \,,ould be contai'ed

;Urf" tl= p"-d ;t1., ; dl-"t rS" if []re uater surface levels prior to

tle storn vrere at the sedirent ito..ge level or Lope:. Ttris rvill

al1ovr retenLion of ru-roff mter for esserrtially any periodl of tire

necessa-q/ to provide sedirert rsrcval. Each pord is Provided- witll a

aerateriig vaive Located jrst above the sediment storage 1e\te1 to

provide f6r discharge of fle stonn uater vrhe_n clarified. Tbe sedjrnerta-
'ri"" 

p""a aeptvca#clty curves are strov'n on the attached figr:res 1 ard 2 '

Alternatively tbe pords can be naintail]eit i.n an essentialty fulI cordilid'r.

Uniler this mnaiti-on the i:rrpff frcrn tlre design event rnor:ld serve to

replace previousLy clarified r^rate: with the n*r stoun rnater' ard altlor:qh-";il 

"l*fttS 
r,;ou1d occr:r it is eqEcted that it vo'ld have llttl-e

-r,""qo*r6 to tle disctnrged uaier quality ' Frovisions *^*.*1ttn"

ofue;e p'recipitaLion 
".rertts 

,rp to the I00 ydar frequenclt, 24-hour

Jrrtiti"ti pt""^ipit"tion event ti'ough tle spillvay riser tns E* T"d"'
11*-"piir;v aiscit"rge cinracteriluics are slsfit on figir:res 3 atd 4

attacired. fte port i area pord discharges ilto a 72 indr dianeter

onugated steel pipe wtrich Lrries the Eccle-s Geek drailage beneath

tr* i".t l r""ilitles. Ttris pipe has been sized to acccrncdate tle

flors frcrn tlE l-OO year, 24-hi itonn rrittont hjrdering discha'rge frutt

the sed"i*entation pond.

discharge risers at each pond will be e+Lipped with a cj-rcular trastr

oi1 bar;ier r^irich vrill foice tle flcnrr dcrhm under the barrier into

spillway and el-fuoinate d.j-rect surface flow jxto tlE riser.

poft.al al(eEr pord has a lergth to yidth ratio of approci:nately 4 : I '

loadout arapord has lerrgtt to width ratio of about 2zl.'

the
and
the

The
The

l '
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In addition to n:noff r.,ater collection frcrn disturbed areas at ttte
portal site tte ponit will also receive vater discharged frcnr the-nrile '
this water will rronnally be routed to a storage tarik for eventual return
tp the rdnes for dust si:l4xession use trt^rever i]l tle event tle tarik is
full provisions to discharge irlto tlE pord are necessary. Ttre mine
!,,ateii-'rollrrEs are ocpected-to be snall al)il irttermittant ard will tf.ere-
fore not have a significant ilfluence in tle pord hldrological ctnracteristics.

5.0 ccblsllucTlcil ccbrsrDERNrrcriE

TtE sedimentation ppnd at the portal area will be located partly on sut
and prtly on fill: The interior side slopes will be 1 :1 (H:V) v'ilrere
roc]<- is .r.po=ea. Where fiLX. or erisLinq soil rnaterials are encountered
the side slopes will be 2:L (H:V). Tb eliminate seepage in fill or
soil naterials a 3 foot thick blalket of sel-ected rnaterials having a
seelnge rate of rrot rore than 10-4 cny'sec will be p:iovided at the loadout
area the pond will be constnrcted jn tlre scistilg soils with e(ca\ated
rnaterialJused for the pord srrban],crrents. The side slopes will be 2'.L
(H:V) for botJl inter-ior arril erterior s1o1=s. Here also a 3 foot thick
blarket of selected rnaterial will be pr"ovided to elirnilate o(cessive
seepage should the e>dstirry soils priove o(cessively pe::reable. Anti-
seepage collars will be ptuviaea aru:rrd the discharge pipes of both
pnds. .Lll fill materials will be ccnpated to not less Uran 90S
macinum prostor derrsity.

Registercd hrcfessiornJ. Frgineer
(Civif) State of Utah llc. 5167
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Hydrology and Geology

8. The applicant should

hydrograph and/or runoff

using specif ic SCS runoff

supply the source of i ts

data and supply references for

curves .

]





8 .  T h e  a p p l i c a n t  s h o u l d  s u p p l y  E h e  s o u r c e  o f  i t s  h y d r o g r a p h  a n d / o r  r u n o f f

d a t a  a n d  s u p p l y  r e f e r e n c e s  f o r  u s i n g  s p e c i f i c  S C S  r u n o f f  c u r v e s .

R e s p o n s e :  F i r s t  r e f e r e n c e  f o r  t h e  h y d r o l o g i c a l  c a l c u l a t i o n s  i s  t h e  N a t i o n a l

O c e a n i c  a n d  A t m o s p h e r i c  A d m i n i s t r a t i o n  P r e c i p i t a t i o n  a n d  F r e q u e n c y  A t l a s  o f
t h e  W e s t e r n  U n i t e d  S t a t e s ,  V .  6 ,  U t a h .  P r o j e c t  l o c a t i o n  i s  i n  R e g i o n  I .

1 .  I t  w a s  u s e d  E o  d e t e r m i n e  t h e  p r e c i p i t a t i o n  r a t e s  a n d  s t o r m  d u r a t i o n s .
I t  w a s  a l s o  u s e d  f o r  c o r r e c t i o n  f a c t o r s  f o r  s i t e  l o c a t i o n  a n d  a l t i t u d e  a n d
t o  d e r i v e  t h e  i n t e n s i t y  d u r a t i o n  c u r v e s .

R e f e r e n c e  t o  t h e  S o 1 1  C o n s e r v a t i o n  S e r v i c e  f i e l d  m a n u a l  p u b l i s h e d  b y  t h e
D e p a r E m e n t  o f  A g r i c u l c u r e .  U s e d  f o r  d e E e r m i n a t i o n  o f  r u n o f f  v o l u m e s  a n d
peak f lows.  A lso  used to  de termine the  hydro log ic  so i l  g roups .  Th is  a rea  has
severa l  vary ing  so i l  g roups  and ground covers .  The curve  numbers  used range
f rom 60 th rough 74 .  Ground covers  range f rom LsZ th ru  5OZ,  So i l  g roups  used
r^rere B or D.

t



Hydrology and Geology

9. The Applicant should supply a quanritat ive basis for

i ts lack of water treatment faci l i t ies for mine discharge

water .



\ a
Q u e s t i o n  R a i s e d  B y  O S I ' I :

g .  T h e  a p p l i c a n t  s h o u l d  s u p p l y  a  q u a n t i t a t i v e  b a s i s  f o r  i t s  l a c k  o f

w a t e r  t r e a t m e n t  f a c i l i t i e s  f o r  m i n e  d i s c h a r g e  w a t e r .

R e s p o n s e :

V a 1 1 e y  C a m p  o f  U t a h ,  I n c .  o p e r a t e s  a  m i n e  a d j a c e n E  t o  t h e  p r o p o s e d

S k y l i n e  M i . n e .  V a l l e y  C a m p  h a s  b e e n  i s s u e d  a n  N P D E S  d i s c h a r g e  p e r m i t

wh ich  has  s tandards  fo r  seven parameters  o f  the  e f f luen t .  f rom the i r

m i n e .  T a b l e  1  l i s t s  t h e s e  s e v e n  c o n s t i t u e n t s  a l o n g  w i t h  t h e  m i n i m u m ,

m a x i m u m ,  a n d  a v e r a g e  m e a s u r e m e n t s  o f  t h e s e  p a r a m e t e r s  a s  w e l l  a s  t h e

s t a n d a r d  a s  g i v e n  i n  t h e  N P D E S  p e r m i t .  A s  c a n  b e  s e e n  i n  t h i s  t a b 1 e ,

l e v e l s  o f  p H ,  a c i d i t y ,  a l k a l i n i t y ,  a n d  i r o n  h a v e  b e e n  w e l l  w i t h i n  t h e

l i m i t s  o f  t h e  N P D E S  s t a n d a r d  i n  a l l  o f  t h e  3 1  s a m p l e s  c o l l e c t e d  p r i o r

t o  J a n u a r y  1 , 1 9 8 0 .  T h e  l e v e l  o f  o i 1  a n d  g r e a s e ,  a l t h o u g h  a v e r a g i n g

much less  than the  s tandard ,  d id  have one sample  o f  the  17  co l lec ted

t h a t  e x c e e d e d  t h e  s t a n d a r d .  I n  o r d e r  t o  p r e v e n t  s u c h  a n  o c c u r r e n c e '

C o a s t a l  S t a t e s  w i l l  i n s t a l l  o i l  s k i m m e r s  w h i c h  w i l l  r e m o v e  m o s t  o f  t h e

o i1  and grease f rom the  e f f luen t  a t  the  Sky l ine  Mine .  To ta l  suspended

s o l i d s  w i l l  b e  c o n t r o l l e d  a t  t h e  S k y l i n e  M i n e  b y  t h e  u s e  o f  e  s e d i -

m e n t a t i o n  p o n d .  T o t a l  d i s s o l v e d  s o l i d s  o f  t h e  V a l 1 e y  C a m p  d i s c h a r g e

averaged much less  than the  NPDES permi t  s tandard .  However '  one o f

t h e  3 1  s a m p l e s  c o l l e c t e d  d i d  e x c e e d  t h e  s t a n d a r d .  S u c h  a n  o c c u r r e n c e

is  obv ious ly  very  ra re  and does  no t  have ser ious  env i ronmenta l  con-

s e q u e n c e s .

Because o f  the  h igh  qua l i t y  water  wh ich  exper ience in  the  area  in -

d ica tes  w i l l  be  d ischarged f rom the  Sky l ine  l ' I i ne ,  ro  t rea tment  fac i l i t i es

bes ides  the  o i l  sk in rmer  and sed imenta t ion  pond ment ioned ear l ie r  shou ld

b e  r e q u i r e d .

(

'l



T a b L e  1 . Resu l ts  o f  Water  Qua l i t y  l leasurements o f  t h e  V a l l e Y  C a m P  M i n e  D i s c h a r g e  '

Parameter

Number of
Mea surenent s !linimum Aver age l'laximum NPDES Standard

6 . 5  9 . 0
pH 31 7 . 0 7  . 4 8 8 .4

Ac id  i t y

A1ka1  in i t y

3 1

31

6

104

L 7  . 6

2ro

32

336

A l k a l i n i t y  1 e v e 1 s

s h o u l d  b e  a b o v e
A c i d i t y  1 e v e l s

I ron 3 1 0 . 0 1 2 0 . 2 5 1  . 9 3 4 A v e r a g e  3 . 5

l laximum 7 -O

O i l  a n d  G r e a s e L 7 1 1 . 3 1 5 . 6 1 0

T o t a l  S u s p e n d e d  S o l i d s 31 1 34  . 6 1 7 8 30

T o t a l  D i s s o l v e d  S o l i d s 31 2AO 306 95r 7 5 0

o



ALLUVIAL VALLEY FLOORS

SECTION 7 85 .19 (c)



Alluvial Valley Floors

*1.  The appl icant should submit  a l l  avai lable s i te-

speci f ic  precipi tat ion data to conf i r -m (or deny) the

general ized precipi tat ion data given in Jeppson

e t  a l .  ( 1 9 6 8 ) .

)



.o Question R.it=d !J.-9!4i

1.  The aPPl icant should submit

ta t ion  da ta  to  conf i rm (or  denY)

g iven in  Jeppson e t  a1 ' .  (1968) .

a l l -  ava i lab le  s i te -spec i f i c  p rec ip i -

the general- i .zed precipi tat ion data

R e s p o n s e :

Prec ip i ta t ion  records  are  ava i lab le  a t  C lear  Creek  ( la t i tude

3 9 o  3 9 ; ,  l o n g i r u d e  1 l l "  0 9 t ,  e l e v a t i o n  8 3 0 0  f e e t )  a n d  S c o f i e l d  ( l a t i t u d e

3 9 "  4 4 r , l o n g i - t u d e  1 1 1 "  0 9 t ,  e l e v a t i o n  7 7 O A  f e e t  a n d  p r e v i o u s l y  k n o v m

as hTinter Quarters) . As strq^rn in the annual suIumary of Cli-uratological

Data f  or  utah, the long-tem annual  iuear l  precipi tat ion at  c lear creek in

1956 was 2l  .65 inches. As'shovrn in the c l imat ic sr :mmary,  the mean annual

prec ip i ta t ion  a t  sco f ie ld  (s in te r  Quar te rs )  be tween 1893 and 1924 was

Lg.46 inches. These amounts correspond qui te c losely to the values shovrn

on maps by  Jeppson e t .  a l .  (1968)  a l though they  are  s l igh t ly  lower  than

Jeppson,s  va lues .  Th is  fac t  seems to  conf i rm tha t  the  genera l i zed  Pre-

c ip i ra t ion  da ta  g iven in  Jeppson e t  a l .  (1968)

vic in i ty of  the SkYl ine ProPertY.

are qui te accurate in the

-
v





TOTAL PRECIPITATION A}.ID DEPARTURES FROM LONG_TERM' N{EANS

3 '
= l

= a

! t
I t

L C -

tr
t
t

F
t
I
j

i

tr
I
I
l.r,r
f
!

t
t(
C :

t
t
I

i
f
I

t
?rt
t
f

t
t
t -:'),-
I

!
t
2 '
7
t

l - , . - . 'i ' i : i i . ] t ' . i-:; j ' : i | , : : j , : ; '-:; i , ] : : ; j : : ; i i ; ; ; ; l j ; ' ; ; j i :r l ,
I i'ii 

':ii :ir "r1 :;i ':;i ,:;i t,i ,.rT .,1 3r .;l l; :ll i;: r:;; l;;: ,:{ ,i;- ,':t li ,t.l ,:ii. ,','1 , +:0..,

I ;r; ',,1 ,,i ,rJ ;;i ,,,j ;; "i ,,"i .'l ri j :: , i i; 
',;i 

;l ,,,j l; ,j il ,;j ;iil ,;l :i :::
i;l ,,ii ',,i ,ii ;il i;ii i';i ,;ii lii ;;i ;i ,;d *i, ;'i ';;=,i;r ,ii lii ,;;ii 'fl ;;i';;i ,;;i ,;;i ,;:;i;:i
i ,::a':;i ::I;:ri ::;,;:i i ,i i i- i;; 

' i l i 
ir; a'i:l :;i::i;; :;i_ :ri i i:-.i:i i i i i: :;i 

'::i: :l l i ': i;- ::;r '!;S jii i
ki : l ;  .31 : i3-  :3X : l i :  : i i . ' : l i :  : i i  : : l  . :J j  :g : i :1.  . : l  . : :e!  ' .3:" .* i  . . . - ' . . ,1. . , . : - . 'o l  . -J. . . , i  . io- .  . , ,1 ; . " , , . , -

tiiii ,t ,;i ,l ;il,l,u;l ,lil ij f ,l :l ,l rl ,l i:l;l lf I f iil *j lfil
1.,.-" I :.,, 

' ' j  : : i  t t i  : i l  t , i  , t :t tt i  u : i i l  : ; ;- :; i  : ; ;,:;;

| ,;: ."1 tir .,,J ;,, , ,J ,r- .=J ,,,r .,,| $ ..1 i'iit ..i ';;: 
"i 

';i .] :;:i I :,j I 
';::i -i':;:i '"'

i :::i , "J,::i .,| :li, J.,l:: ,.-1,,::i, j : :j 
'::: 

:.i ,::, ,j :;i "i ;;:i 
'''=i ; i I ':T "; ;i;i'-

., I l:: '" l:if ;:l l: :

| ;:;i 
':;: ':!l :ii :il':ii ::ii ,i, :i: ;;i - ::j i:: :,i ;'': {i ,ri i;i r:::-':ji ::i'::; ,:;i: :ii, 'i:i; i:;

| ;,; ,l ;il. .J ;"{ ,j ,;;r ,1 ,;ii :l i .l :ii l :,,i 
'l 

::l "1 ,::i :l :.j "J.il:i "1.i,ii""

l;;; 'l ;;; ;i 'li ';J i':l :i ':ir :i f ,,J iii ,l :ii',;l iii :]'iir :"1 iii ,:J',:ii .J:'i:ii'-
,1,:it ,,i ,;i,ii :ii:ii 

',ii'ii 
l;r;i -f;;i i;i ;;i ;;;.;ii ;;i;;i lil ,;;i :i*,;l iii;;i.;:I;;;

];:ii ;,:i ,iil ::l i":;j ;,ii ':i ,:,r 'i{ F ",i 'iii ,,{ i;l ::{ rr','J ;i# ,'j: if ,:l',iii :d: ili :.i
I ili r ;j r:ii ';'j' iii :',1 :',i ';l ili 

';;J' 
,'g'',l ,.l. ,"i ;'= '* :i: :ii! ,:ii ,,i ,,i ,,u! ;ii ,;i',i:ii;:;;| .t,i 

''j ,,.4 ''1 ::i -.1 ,:;; :t1 ,::i ,t1 :5 :;,j '::i- :;i :ii :1 :ii- ,:,1 ,:ji: :li :ff :i;j ,;].: :tij--.."u_,.o,
I l;:i 

,,:i ;.1 -,1 :,I ,.,,i ;i.= .'1 ;::: .'l I :;1 ::: :.j ;t: :J :ii "'l ':;;i "i :ri "'l 'r": "'l "'"
i,:"i ,.,,1 ,:.; ..j .,r,..{ ,:,i .,i :'l I }f I l;i 

'.'i 
!r- "l I: "ti ,lli ''+ jf "i iilr 'ri.:i;'

I t:l- t:d :;i,:ii 'oo- "4' '?l- ''4 :er ,A -d .,.1 ':,1 .*L ],. J .r,i .,,1 ],,1 .,,| ; L ..,1 .,,1 .,,1 ,.,i,.,,

l'" j iii ,l [ 'l i[ '] lf ,:l E'J il ,i iii ,l il ,liir 'l li ::l ;[ 'l,lif :,:i 
'''r ';?,o";i- *1,'*t:-".'Iu",i::1^',:it:,1;i.1.:,*:j-ii: tt] ;:;: ';;;1 :ii: :3{ ':ii- :ii :; :;i ':;+ rnl '!..,-,.i:

| ,::i "i 'ii= "i ,:l :i :iii :i f,ii ::i :F :l :ii ::j iii,::i iii :j ,iii' :j :l* ::j ,:;l :C l:i:'::I  i : ; i  
'53 i  

: ; i  '?E

l;;;i 'ii ,,ii''i{ ;,1 ,,:J ,;ri ,,j Ii 'il g,,il ;;,,,,;i ;;l,i ;;,;;il ;' ;l ;;,;J';;i ,;l';,T;;;;
ll;l .:i ;l ::j';;i ::j :;:i ::l ;i :rj 

'r.j 
.r ::j :ii 'il ii,,:1 :,ii :;{ ::i'"1 ':ii iq 'lri::;:

I i:i; '''1' :ii ..i i= ,;;1 ,'ii- :,j ,;i .,; ;fl :;;j ,iii :l ,.-, ':,j i,:'::i iii- ::j *: ::j iil . :1, il;,t ""
| 
:::1 ,:3i ':ll :ij .il ,.,i .,!- :.(.r :.:, .z\ .*'- .66: ..*._ .,.i ; _ ..,i i,.-,,;f,ii i; ,,j ii l,:lj ,ii i,,:l:l ',i,,*....

I;r' :1 ,.;i';l ,rir:l ,,ili ,',i lJ :;.l'i,,r,i ;:,i ;i ,.i ;iii ll if,::i iiil .il ;ilfj:l
1;,,, ,ii,;,,0 ;l':;i ,;;i ;:ii ;;i 

"i= 
;;l ft;;i iii ';i i;;',j ,,;. :;i ,,;:L :j li'li 

'i;i 
,'**r;;I i:,1 '''i ::;- ''11 

::l 
'''j '::: '',f ':;r ,'i i:'; :;; i;; :;i ,:tI t:i 

';l ::f iii rti ,,i ,ri :jt- :;], !i1i,..,
| 
"i, 

,'J ,'ii ':l :ii,.:l *:!i- -,1 ,:,i ,,J ,* .,,' iii ,,,1 ;:i. ,l ,tt- .:J ,:ii, .,J :il ."J ,:!i .,"1 ,rji1,...i :ii ,;;i."i; :,J.;ii,::i ':;l ,il_:;i,fl*J: :ii Ii li ,,1! ;": ;i$ 
'iii= 

iii if :il 
',ii 

i:il.'ii;iill

L- :  ? ! t ( i



WE&H
ffi

26 lkrch 1980

l{r. EerrLa Yocrp
Coattal Scatee Eaergr CoEEPETy
1354 E.  3300 S. ,  su i te  303
Salt Lahe Clct, UEtb 84f06

SubJect:- PrEcipitacioa Fata for ctte Cleer Creek AJea " '.

Dear Kev-ll:

I conlacced Arlo Ricberdson' the strate Clinatglgei*c for Utah'
;.;;;eG;-[iitJii.ltr piicrpitatioa data nd L97e daEa for tbe
GleEr Cre ek aree.

Aicording to ttr. Richcrdson' preclpitatiol-:is.gg:sured in tbe
*iii"it Ef Glear Creek durrng- che period 1921-1967' lat average
-"oei-pricfpftactm-Curin! Etat_plriod l*as 23-I0 inches. errn-
si&rtol she'siJiarit_y ia-the_c1i'ration End tertain of Cleat
Cieet aia che puitr of'Eccles Caayotr, I feel chsc she lcag-terc
.". i"g. i" i  Cf""r-Creet le cloaely E;preseDgaglve of the wugh
of Eccles C6ltoo.

^. The pr$licscion Clttlslgq-elqlhg:[gglCg (Gs!e Eesearch CoeFety'
- L978i coarains iffierage precipi;aiitir
f i i i- in.-si"ie-"i Uiatt- Ttre isofleths iadicite EhtE. P!-ectPita-

t ios awerages as Ecuch aa 3O i'uc^ie s annually ln che - htgher e Ie-
vacloss of-cbe Clear Creeh - Ecc1es Cayon aree' Accord'Lng -
to Arlo rschardson, piecffft"cfoB wea oiasuted at clear Crreek
a.*ia (near EoardinlUo.rei-e"a1. end at a si.uilar elevation)
&rtira ;ii; p";Ga-rg5+-rgzo, srd -thac Eb' average arrnua!- pre-
cipiciclon uee 27.70 i:rches. Eocb referencee irdlcate t*rag is
I#;;;;-': iuae prucrpiiiil'ou tends to 1gcreeee rith increaarrg
elivacion in pouitainiut terrain- In suoetT, I feel EhaE the

"t.ttg"-;.""'taf 
preeipicatlda eE the trouEh of Ect-^es Cany-at ir

elose to 23 ineires eird ragee uP co aboui 3C tnches in the
hLgher elevatloar to the vtctnity.

Regardf.ng LgTg pleqlpicacica tn the aree, lt \"f been esreb-
IiiheO c[ai- ri. ' 8. 34' inches rrleasured oD tgP of Bogrdrnghouse
F;ak ia likely Eo be lcrr,'er ghan the acfual PreeLptraEion

";go.nc 
becaus; frequent hrgh lllnds caused sac.r Eo blor.' over

che B,auge rrlchouc bqiog capcured- drlo R:lchardtotr, howev-err
;;ggE;;;e a rnetbod for-eit fu . t lng L979 Preclpltacion ac the

I
e.Jr\:-.t:.*,A4rrEtriEls'.-,=EFTEEEaElr.*t|li.ilijj-(-l,:': aiFa P. r3J tr+q:-sE a.!ra l$ r'lJ b't-i{r*: t.i* i,L. t:,ir:/r? -, tx rt:.m

ESm Shoal Creei( Biyd- , P.O- Box 9946 I Ar:gtin. Texe.l 7816S , (512)4544f97



Hr. Kevin Tocr-rn
Z6 H.erch 1980
Page T\;o

EDouEh of Eccles Cmyon md aE Boardinghorrse Peak, besed on the

assumptricrrr thar arrui"g" prectpitarion- daca for Clear Creek and

Clear Creek Sr.rr*rlc ere represe-aEative of the uourh af Eceles
Canyoa end Boardt+ghouse Peak , les PecElvely .

precipirarlon tlas notr tecorded &rri1g 1979 at Clear Creek ard
Clear' Creek Sr"q?r{.t. Ecnrever, &ccordiug Eo }b. Rrchardsoo.
aeailable data indicate Ehat preciptcaEton ERerage| aboug 691'
of no:=al in rbe region of the lJahsacch F-an"ge in v'htch rhe
r=""  ;a totereEg fs* located- Ttrerefore,  the gst lmated 1979
pi*" ipir" i i ; ;-  ior- i tre-wtreh af Eccles Cangon L. abouE 16 lnchee ,
i"a rLo,rr 19 incbee for Bosrdlnghouse Peak- The year L979,
therr, rras 

"i"*pafG"llt 
ary. Pieclpiratian enor.rnts neesured

or esE{msEed irr cbe--relfo" '&xing tglg should notr be ccnrsldered
atr atI rePregencaelve of uorual eruoturca.

I hope rhis J.:nfor^rnacJ.oa rrill be useful , &d Please feel free to
caII t f  I  c8rr be of f i rrcher assl-etglrtcc.

SLncere Iy ,

A9n.' { a't'J*a"'"

Da\rtd L. HarPer
Scaf f  bceorologisc

DI.H 31.a



Alluvial Valley Floors

*2. The applicant should also supply lnfor-nation which

descr ibes any f lood i r r igat ion pract ices taking place on

drainages similar to these in the mine plan area in the

general  region of  the Skyl ine Mine.



l

Al luv ia l  Val lev F loors

*2.  The appl icant  should a lso supply  in format ion which descr ibes any f lood

l r r igat lon pracEices tak ing p lace on dra lnages s imi lar  to  these in  the

mine p lan area in  the genera l  region of  ' the Skyl tne M|ne.

ResDonse. The maj or drainages in the Skyl lne property pertaining t,o this

question are Eccles Canyon and Huntington Creek Canyon. There are no

known f lood irr igatlon systems ln drainages slmilar to the above-named

dralnages Ln the general area of the Skyl lne Ml-ne. The lack of f  Lood

Lrr igatLon pract lces is  due to severa l  factors,  Lncludlng a very shor t

growing season, steep gradients of canyon f loors, shal low soi l ,  and the

abundance of  prec lp l ta t ion.  F lood Lrr igat ion practLces in  the dra inages

assocj .a ted wi th the Skyl ine proper ty  are rest r lc ted to the lower e levat ions

where condit ions are more favorable.

o



Alluvial Valley Floors

*3. The applieant should submit information which compares

the product iv i ty of  lowland (val ley f loor vegetat ion) wi th

upland vegetat ion to demonstrate that  the lowland vegetat ion

does not take advantage of  addi t ional  water (ei ther through

subirr igat ion and/or f lood i r r igat ion) so as to resul t  in

increased product iv i ty.



o RESPONSE AND WORK PLAI{

AJ-l-uvial Va11ey Eloors Section 785.19 (")

Def iciencv 3. Tlee applicant should subrnit i-nfor"mation which compaxes

the prod.uctivity of lowland (valIey floor vegetation) with upland vegetation

to d.emonstrate that the lowland vegetation does not take advaltage of

add-itional water (eith6r through subirrigation and./or flood irrigation)

so as to result in increased productivity.

Respsr.nse.- The deficiency statement presumes that comparsion of productivity

of up1a1d. vegetation vith lowland (vaIley floor) vegetation would yield

rneani-:ngfu1 results. Va11ey floor area^e represent only a sroa11 porportion of

the total land. surface irr the lea.se a-rear and would not be comparable

because of differences i-n total amounts of bions.SSo ftrey differ further

in porportion of herbaceous and gra.ss components as compared to shrub and

tree types. Diversity is also present within the va11ey floor vegetative

t1rpe. Streamsides support those kinds with large and eonti-nuous water

reqrrirements. More desicated substrates away from 
"lt"arnsides 

proper

support other ki:nds olrvegetation, usually those types with lesser wa'ter

requirements. Because of these fa,etors, it seems improbable that eomparison

of lowland plant productivity with upland productivity would be of value.

Vgrk_p1an.- fire valley floor area.s will be studied to dete:ni-ne the

effects of flood. water and./or subirrigation on vegetatlon. D:ring the

growi:rg sea.son of 19BO productivlty meaqurements w111 be obtained from

the vaIley bottorn area of Eccles Canyon. T'lee region to be studied- is

mainfy irr the rricility of the eoal handling and load-i-ng facilities proposed

nea.r the mouth of Eccles Canyon. ftroductivifu measurements vill be based

'o



o

-2-

on tecturiques alrea{r outli-reed i:r previous reports and used iJr the analyseg

of the types in the lease ?.n€ao Attenpts will be nade to deternine if

subirrigation or floodjng is responsible for, or is directly related to

high water table or to spring and. srurmer flood-ilg. Such mea-surements

will inelude depth to stand-ing vater ix the soi1, depth of root penetration,

ald soil moisture annor:nts.
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VEGETATION AND REVEGETATION

sEcTroNS 782-17(a) ,  783.19,  and 7g3.20(77g.zo)  (211.10(c))

a  : : : '
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Vegetatio.n_ an{ Revegetation

*1.  The appl icant should supply data on the occurrenee of

the threatened and endangered (and rare) plant species

oecurr ing in the region in the zones represenEed by the

mine area. I f  such plants do not occur in the mine area

some indicat ion of  the techniques of  search or measurement

should be included in the Plan.



3

Yegetation and Revegetatiorl -

sect ions 782. i2(") ,  785.19,  1ar .zo ( l l9 .zo)  (z ' t l .1o(c))

Defigiency 1.- fhe appllcant should supply data on the occurrence of

the threatened and sndangered ("t d rare) plant species occurring in the

region of the zones represented by the mile ?-r€€Lo ff such plants do not occur

in tJre rnine area some ind-ication of the techniques of search or meaqurement

shorrld. be included in the plan.

Responsj:.- In the report subnitted by Dadang€red Plant Studies, Inc.

to Coastal States Enerry Corrparry on vegetation, plant conrmunities r threat-

ened and endangered pla:ats, soi1s, and reclanationr dated September 1979

(as ammend.ed Feb:rra:y 1!BO; and hereinafter refemed. to as Report) 4

negative declaration was presented. on end,algered and ttrreatened. plants.

On page 1, of Report such a declaration is presented.

ttA search of the literature has failed to indicate the presence
of any of the proposed endangered or threatened plant species
in the or.e?c flr-is ]ack of critieal ox unique species is supported
by the field suryeys of the lease area,s dr:rfurg this i-nvestigation. n

On that same pa€e (tt of Report) it is stated that the search for

endangered and threatened plants was ,conducted. trflhe region vas searched

on a guarter section by quarter section basis, r*ith each comrn:nity tfpe

lr:ithjx each quarter section being traversed.

InvestLgations of threatened and endangered plant speeies, and

for other ra-re or urrique speeies, were undertaken by on site investlgation

on a plant comunitlr basis. Plant conrnunlties of the klnd vhich occupy

the lease area and rrici:riff are notoriously conplacent as regards habitat

types for rare plant species (see llelsh, S. L. 1979. &rdangered and

threatened plants of Utabs A case atu{y. Great Basirr Naturarist

I"lemoi-rs 5z 5g-OO). Despite this, all conmnity tl4res vere syste.'natically

searched by stuqy teamq rse'lking paralle1 transects through the larger

connutrities, and by indirridual search i-n the srnatler vegetative tlqres.

A list of species for each coraruritlr (Reportr pp. 5}-5il va.q d.eveloped.

6p3ing the processr. tr)tdargered and threatened. species vere not folnd..

o



Vegetat ion and Sevegetat ion

*2.  The appl icant must supply data showing detai l  on the

potent ia l  for  cmpet i t ive replacement of  nat ive species

by introduced species f rom the proposed seed mixture.
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lgfi.ciency .?.- [Lre appllcant mu,st supply data showing detai]- on the

potentia-l for competitive replacetent of native species by introduced'

species fron the proPosed seed, rn{ -ture.

Fersponss._- Report (as arn ended Febnrary 1980) does not di-rectly respond

to tlee trdefi.ciencytr noted, above. It is or:r r:nd.erstanding that cornpetitive

replacement of native vegetation is not the goal or the i-ntent of reclarn-

ation prbeedures. Rather, inffodueed species are planted to establish

suitable cover and forage rrntil such tine as native species can become

reestablished. i:r the distr:rbed. areas. In pages 20 a-nd. 21 of Report such

conclusions are ind-icated. ttlthey (ttre species proposed for use ix recla.m-

ation) meet Forest Service Reqrrirements (a-s published ix '[ser grride to

vegetation, rr November 1979) and most witl ultinately be repla.ced. as native

plants from sulctrounding area.s move into the region. This observation is

supported by natural colonization of native speeies on areas previously
I

d:lsturbed in this region.rr

0bse::vations of reseeding attempts along the Mountain States

tr\rel pipelile indicate successfll establishment of smooth brome, meadou

foxtail, md of other gra.sses, especia.lly on the better soils. Soils

that previously supported. gra.sses, forbs, elderberryt and a.spen lrere srccess-

firlly.reclaimed rrithin two or three years folloving disturbsrrc€o On the

shal-lower soile of steep slopes, the establishrnent vas slower, but even theret

some success ua.s atta-i:red. 
e

Replacement of reseeded species by components of adjacent un-

disturbed. eonmunities vas also rapid on the better soils and achieved.

some limif,sd surecess in the tine iltemal on poorer soils.

I
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photographs on pages M and 45 of the amended. report shorr that

reseeded gfa.sses a.chieved. almost 1}f,ifr covera€€, dd vlth native forbs

grasses a1d. sedges encroa.ching on the pipeline aI€€Lo It is also evident

fl''t the native sedges achieved as greal a covera{3e as vas present jr

adjacent r:rrdisturbed areaq. E\ridence of success{\rl repl-acement on soils

previously occupied. by forest types is found. in Photograph No. 1 of this

reply. Seedli:rgs of spruce are noted along the bu::n margin in rocky soil

photographs Z a1d , show successful establishment of elderberr5r and sagebnrsh

across tJre pipeline co:ridor. Recolonization of the pipeline is evident

in photographs 4 and. 5, especially by eld.erberr{o In Photograph No. 5,

1ow rabbitrrlsh is reestablished. on shal-low soils of an e>qposed ridge.

It appeaxs that lack of success i:n establishment of either native

or introduced. species may be compounded on the pipeli:le corridors by

disturbance resul-ting fbom vehicular travel (fhotograph No. 7), thr-r.s

increa,sing' the potential for erosion.

l,Iorkjlan.- transects rril1 be established along the pipeline corridor

during the 1980 growing sea.son to deternine coYer, frequencyr and composition

of species withi-n this previously disturbed area. Production vill be

d,eteruined. as 
"*" 

reported' previously.
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Vegetation and Revegetqtion

*3.  The appl icant should supply data showing potent ia l

product iv i ty of  the proposed introduced species and give

informat ion demonstrat ing the stated accl imit izat ion of

the  seed types  to  be  used.

t
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@.- llhe applicant should supply data shovj:rg potential

productivity of the proposed lntroduced species and give info::mation

demonstratirg the stated. acclimatization of seed types to be used..

Resp-onseA- The species recornmended for plarrting in the disturbed .areas

are essentially those ineluded. in the publication of Ph,rnmer, Christensent

and Plonsen UgeA, Restoring Big-{ame Range in Utah. hrbl . 68-5. Utah

Division of Fish and Ga.me). Others were reeommended by Robert Ihompson

(fer onal co"nnr:nication 197il of the U. S. Forest Serrice, hicer llta-h.

\{hile no productivity aeasurernents of existi:tg reclaJmed sites on the

lea-se a.rea were rurdertaken, the recormendations i:r literature and irr

correspondence support the observations fYom the field. Productivity

is infe:red from the use of the introduced species to improve depleted
\

rangeland in the reg"ion, and a.cclimatization from the success ix areaa

already reclaimed. Native species are included i:r the plan for reclaim-

ation at varior:"s places i-n Report. Especiallyr spruce and elderberqr

are suggested. Others include spread,ilg sweet rootr heart-leaf arnicat

and fringed brome (see po 21 of Report).

'l
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Vegetat ion and Revegetat ion

4. The number of  surface acres which are ant ic ipated to

be d is tu rbed is  no t  c lear .  The app l ica t ion  ind ica tes

d i f fe ren t  acreages on  pages:  L -ZL,  vo l .  1 ;  L -22 ,  vo l .  1

( 2  p l a c e s ) ;  a n d  3 - 5 7 ,  v o l ,  2 .



4 .  T h e  n u m b e r  o f  s u r f a c e  a c r e s  w h i c h  a r e  a n t i c i p a t e d
c l e a r .  T h e  a p p l i c a t i o n  i n d i c a t e s  d i f f e r e n c  a c r e a g e s
I - 2 2 ,  v o l .  1  ( Z  p l a c e s ) ;  a n d  3 - 5 7 ,  v o l  .  Z .

t o  b e  d i s t u r b e d  i s  n o t
o n  p a g e s :  1 - 2 1 ,  v o l .  1 ;

^

v
R e g > o g s e :  P a g e  L - Z Z ,  v o l  .  l ,  a n d  p a g e  3 _ 5 7 ,  v o l
p e r  t h e  f o l l o w i n g  t w o  p a g e s .

3  s h o u l d  b e  c h a n g e d  a s



M i n e  N o .  1 M i n e  N o .  2 M i n e  N o .  3

E x t e n t  o f  H o r i z o n c a l  W o r k i n g s

E x t e n E  o f  V e r t i c a l ,  W o r k i n g s

L , L 2 8  . 4 7

a c r e s

S u r f a c e  t o

1 ,  2 0 0 '

7  5 5 . L 3

a c r e s

S u r f a c e  t o

1  ,  0 0 0 '

T h e  a n t i c i p a t e d  a m o u n t  o f  t o t a l  s u r f a c e  l a n d  a c r e a g e  d u r i n g  t h e  f i r s t  f i v e

y e a r s  o f  o p e r a t i o n  t o  b e  a f f e c t e d  b y  u n d e r g r o u n d  m i n i n g  a c t i v i t i e s  l s

I , 2 9 5 . 5 9  a c r e s .

A r e a  o f  S u r f a c e  D i s t u r b a n c e

T h e  c o n s t r u c t i o n / i n s t a l l a t i o n  o f  s u r f a c e  f a c i l i t i e s  a t

t h e  m i n e  s i t e ,  l o a d i n g  a r e a ,  d s  w e l l  a s  r h e  m i n e  a c c e s s  r o a d

a n d  c o n v e y o r  b e l t  r o u t e  d u r i n g  E h e  f i r s g  f i v e  y e a r s  o f

o p e r a t i o n  w i l l  d i s t u r b  7 4 . 8  a c r e s .

D u r i n g  t h e  s e c o n d  f i v e  y e a r s  o f  o p e r a t i o n ,  1 . 0  a c r e  w i l l

b e  d i s r u r b e d  f o r  t h e  c o n s E r u c t i o n / i n s t a l l a t i o n  o f  a  v e n t i l a t i o n

shaf  t  .

T h e  c o t a l  s u r f a c e  d i s t u r b a n c e  f o r  t h e  l i f e  o f  t h e  p r o j e c t  w i l l

b e  7 5 . 8  a c r e s ,

L e g a l  d e s c r i p t i o n  o f  d i s t u r b e d  a c r e a g e  ( F i r s t  F i v e  Y e a r s ) ;

B e g i n n i n g  a E  t h e  S o u t h e a s t  C o r n e r  o f  S e c t i o n  1 1 ,  R .  6  E - '

T .  1 3  S , ,  S a l t  L a k e  I ' l e r i d i a n ,  t h e n c e  s o u t h  5 0 0 '  ,  t h e n c e  e a s t

2 6 2 0 t  ,  t h e n c e  s o u t h  4 2 L 0 '  t h e n c e  w e s t  7 5 0 t ,  E h e n c e  n o r t h  2 0 0 t ,

t h e n c e  w e s t  6 4 0 ' ,  E h e n c e  s o u t h  7 4 4 0 ' ,  t h e n c e  2 7 4 5 t  w e s t ,  t h e n c e

n o r E h  6 2 0  w e s t  1 2 8 5 ' ,  t h e n c e  n o r t h  8 6 0 3 0 r  w e s t  5 8 6 0 '  ,  t h e n c e

n o r t h  L 2 3 5 t  ,  t h e n c e  e a s t  6 6 0 0 ' ,  t h e n c e  n o r t h  2 7 o 3 0 r  e a s t

5 2 I 0 t ,  t h e n c e  w e s t  1 0 2 3 0 t ,  t h e n c e  n o r t h  2 5 1 0 '  ,  t h e n c e  n o r t h

4 8 0 3 0 t  e a s t  5 2 3 0 ' ,  t h e n c e  s o u t h  6 0 0  e a s f  7 L 4 5 '  ,  t h e n c e  n o r t h

2 L 2 0 ' ,  t h e n c e  e a s E  1 5 0 '  t o  t h e  P o i n t  o f  B e g i n n i n g .

I
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3 .4 AREA AFFECTED BY EACH PHASE OF OPEMTIONS

o T h e  a r e a  E o  b e  a f f e c t e d  b y  t h e  p r o p o s e d  S k y l i n e  M i n e s  p r o j e c t  c a n  b e  d l v i d e d

i n f o  t w o  m a j o r  c a t e g o r i e s :

( a )  S u r f a c e  a c r e a g e  d i s t u r b e d  b y  c o n s t r u c t i o n /  i n s c a l l a t i o n  o f  c o a l

h a n d l i n g  a n d  a s s o c l a t e d  f a c i l i t l e s ,  a n d

(b) surface acreage overlylng underground mine vorkings.

Disturbed Sur face Acreage

The cons t ruct  ion/  insta l la  t  ion of  o f f ices,  bachhouse,  workshop,  Por ta l '  fans '
and other  necessary fac i l i t ies wi l l  requi re a s iEe of  35.7 acres of  which 1.1
acres r,ril l be used for water bench. The temPorary coal loading and handling
fac i l i ty  at  the mouth of  Eccles Canyon wi l l  requi re 9 '0  acres of  which a
sedimentat ion pond wl l l -  requi re 0.6 acres.  The enclosed conveyor  bel t  t ransPort ing
mater ia l  f rom the rn in lng por ta ls  to  loading Points  is  exPected to d is turb 31. I
acres,  inc ludi .ng a mine access roadway a long the conveyor  bel t  f rom lhe mine
si te  to  the by-pass roadway,  In  to ta l '  the sur face acres d is turbed for  insta l -
la t ion and construct ion purposes wl l l  be 75.8 acres.

The prernining phase of earth uork and dirt removal is scheduled to connence
in the spr ing of  1980 and cont inue unt i l  conpleted.  The actual  construct ion
and insta l la t ion of  fac i l i t ies necessary for  coal  rn ln ing and handl ing is  to
begin in  ear ly  J-981.

Area Over lv ing Undergroqgd Mining

I n t e r p r e t a t i o n  o f  t h e  a v a i l a b l e  g e o l o g i c a l  d a t a  a n d  b o r e  h o l e s  i n f o r m a t i o n

i n d i c a t e s  t h a t  c e r E a i n  p o r c i o n s  o f  a l l  t h r e e  s e a m s  w i t h i n  t h e  l e a s e h o l d  a r e

noru in ineab le .  To ta l  acreage va lues  fo r  mineab le  acreage do  no t  inc lude such

a r e a s .

T h e  c o t a l  a c r e a g e  m i n e a b l e  f o r  t h e  U p p e r  0 t C o n n o r  s e a m  i s  3 1 9 5 6  a c r e s .

H e n c e ,  d u r i n g  m i n i n g  o f  t h e  U p p e r  0 r C o n n o r  s e a m ,  t h e  t o t a l  a c r e a g e  u n d e r

w h i c h  r n i n i n g  a c t i v i t y  i s  t o  o c c u r  w i l l  b e  3 , 9 5 6  a c r e s .  D u r i n g  m l n i n g  o f

the  Lower  0 tConnor  r tg t r  seam,  the  hor izon ta l  a rea  o f  mine  work ings  w i l l

i

A
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Vegetgtion and Relreget_ation

*5. The applicant should supply

associat ions on the mine plan and

ser ies should be ident i f ied) .

informat ion on soi l /p lant

permit  areas (soi l

?



o

L2

@- Ihe applicant shouJ.d supply infor-mation on soil/plant

associations on the mins plan and perrnit areast (soil series should be

id.entified) o .

Resp.ons.el- 
' 

Maps of soils and plants are appended, but soil serLes

i::fomation is not available for the region (Personal conmunication

by Gary Moreau, SCS, Price Utah, 1980).. Such infomation will be supplied

as soon €r.s it is available for the region.

o



VqgeEatioF and_ Revegetat ion

6. Maps should del ineate topographic features or cadastral

loca t ion  in  o rder  to  p roper ly  loca te  so i l / vegeta t i -on  asso-

ciaEions on proposed surface disturbance areas.



'o Def ic iency 6.  -  t laps should del ineate

locat ion in  order  to  proper ly  locate

proposed sur face d is turbance areas.

R e s p o n s e .  -  M a p s  o f  s o i l / p l a n t  a s s o c i a t i o n s

repor t  wh ich  fo l lows.  They  are  marked w i th

13

topog- raph ic  fea tures  or  cadas t ra l

s o i l / v e g e t a t i o n  a s s o c i a t i o n s  o n

are  appended to  the  rev ised

c a d a s t r a l  l o c a t i o n s .
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ABSTRACT

Reported herein are the f indings of  invest igat ions of

vegetat ion, plant community analysis,  threatened and endangered plant

species ,  soi ls ,  and reclamation potent ial .  These invest igat ions were

designed to provide answers to quest ions on environmental  parameters

as  i nc luded  i n  OSM regu la t i ons  (783 .  19 ,  783 .2L ,  784 .  13 ,  784 .21 ) ,

U,S. Forest Service requirements,  and those of the Divis ion of  Oi l ,

Gas ,  and Min ing.

Included is a descr ipt ion of  the plant communit ies,  a l ist  of

plant species by community type, est imates of  cover,  composit ion, and

frequency for each community, maps of areas to be disturbed, a map of

veg etat ion of  the ent i re area ,  s oi l  s data ,  and est imates of  reclamation

potent ia l .

Intensive surveys were conducted of the proposed portal-yard

area, roads, and of other s i tes which wi l l  be modif ied by removal of

vegetative cover and soil. Reference areas selected from within the

plant communities in the McKinnon Properry were surveyed intensively

a l so .

Soi ls are descr ibed, and methods of sampl ing and analysis

are discussed. The informat ion presented provides data to sat isfy
D -
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cr i ter ia for mining permit  appl icat ions (OSIU 783.21) and for reclamation

p lans  (osM 784 .  13 ) .

Recommendat ions are given for reclamation potent ial .

lu
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INTRODUCTION

The McKinnon Properties of the Coastal States Energy

Company, Skyl ine Prolect,  consists of  about 10 square mi les of  land

situated in the Wasatch Plateau of Utah astride the Carbon-Emery

county l ine. rhe northeast corner of the property is about three miles

southwest of the community of scofield. The property straddles the

divide between the headwaters of Huntington Creek, oo the west' and

Clear Creek, oD the east-

Elevations vary from a low of about 8500 feet in the

Hunt ington creek drainage to a high of  about 9500 feet on the div ide

crests. Canyons are entrenched into the underlying coal-bearing strata.

Canyon slopes are steep, rounded, and vegetated. Only except ional ly

are sandstone strata exposed as cliffs of much relief .

- The purpose of this report is to provide information on

vegetat ion, soi ls,  endangered and threatened plant species, and

reclamation potential during and following development of portions of

this region as an underground mine of large magnihrde. .

Requirements for reclamation of disturbed surface sites dic-

tate a two-Ievel approach to investigation of vegetalion and soils - The

si tes to be disturbed wi l l  have vegetat ion and soi ls removed. Such
' -



areas require intensive study to provide information on vegetation, its

kinds, communities, and productivity prior to the action, and similarly

intensive studies of. soils to gain data as to the nature and productive

potential of those substrates. Extensive shrdies of the entire region

have been designed wherein select ion of  reference si tes have been

selected which provide for comparison with disturbed sites and with

reg iona l  changes .

Lower Eccles Canyon, mainly on private property, is

described in summary forrr, and a vegetation map is appended.

l -
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VEGETATION

Ge{,eral description. -- The Skyline Project properties and

adjacent areas occur within an aspen-spruce-f1t  phase of the boreal

forest biome, with representatives of cool desert shrub, riparian, and,

to a lesser extent,  the mountain brush community types present as

signif icant, though minor, components -

The spmce-fir community, a type mainly of north-facing

s lopes  ( see  F igu res  g ,  5 ,  8 ,  11 ,  14 ,  L7  ,  23 ,  and  24 ) ,  i s  domina ted  by

Engelmann spruce and subalpine fir, with variants supporting admixtures

of aspen and wet meadow subtypes character ized by species of  sedges

and grasses. This forest type const i tutes some six percent of  the lease

area (see Table I I ) ,  but when added to the spruce, f i r ,  aspen community

some 40 percent of the lease area is accounted for. The forest f loor is

frequent ly subjected to dense shade. 'Grasses and sedges are repre-

sented by Carex hoodi i ,  Bromus car i r lq lus,  Poa fendler iana, and Poa

reflexa. Principle forbs in the spruce-fir community include Arnica

cordifolia, Lathrrms lanzlverti i ,  Olmorhiza chileLsis , P-enqtemon

whippleanus, and Stel lar iq jamesi i  (see Table I  for a complete species

l i s t ) .

D -



The aspen community is a forest type with Bopulus

tremuloides as the pr inciple t ree species (see Figures 2,  4,  7 ,  10, !2 '

16, and ZZr.  Onlyhine percent of  the lease area is dominated by aspen

alone ( table 11).  south-facing slopes and r idges are main local i t ies of

this community.  I t  is  t ransi t ional ,  however,  to the aspen, grass, forb'

elderberry community which occupies some 33 percent of the lease area.

The aspen and aspen, grass, forb,  elderberry communit ies together

occupy 42 percent of the leas e area.

Species diversi ty in the.aspen community is great-  The nain

ground layer species are the same as those in the aspen'  gtrass, forb,

elderberry community with which the aspen community is transit ional.

More than p0 species of  plants are present in the aspen community '

The aspen, grasS, forb, elderberry community is very large,

as noted above. The species in this community are' with minor

except ions, the same as ci ted for the aspen community '

The sagebrush-snowberry, sdgebrush, and fringed sagebrush

occupy only I3 percent of  the lease area. They occur mainly on shal low

sol ls.  Col lect ively they are remarkably diverse, wi th some 90 species

of vascular plants among them .

Fringed sagebmsh occurs on only one percent of the area

where i t  is conf ined to r idge crests at  high elevat ions. OnIy 16 spe: ies

were noted for the tYPe.

{
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The riparian community type consists of continuous strips of

wetland vegetation along the major drainages , ds in the valley bottoms

of Huntington creekl ,Eccles canyon, and along other minor tributaries.

The community also occupies spr ing l ines, seeps, and perennial ly wet

channels down slope from minor springs, as in the valley of Huntington

Creek. Dominant species on the wet lands are red top, s i lver sage-

brush,  sedge spec ieS,  grasSeS,  and numerous forbs.

Disturbed areas are present in the proposed lease area'  some

of which have been treated to reclamation procedures. Both introduced

and native species were observed growing along the pipeline corridor

which traverses the ridge dividing Huntington Creek and Clear Creek

drainages. The proposed portal-yard area is also disturbed, though

evidence of reclamation is neglegible.

Crested wheatgras s , intermediate wheatgras s , smooth brome,

orchard grass, t91l  oatgrass, bulbous wheatgrass, and bluegrass are

introduced species which are now natural ized in disturbed areas-

Numerous examples of  natural  re-establ ishment were observed both

along the pipeline corridor and in the portal-yard area. Native species

noted in the. disturbed sites include yarrow, Artemisia species, sage-

brush,  ds ter ,  sedge,  rabb i tbrush,  th is t le ,  penstemon,  b luegrass,

clnquefotl, western coneflower, red elderberry and horsebrush. ltte

disturbed areas are mapped with the main plant communities in which

they occur. l -
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sparingly-vegetated sandstone ledges occupy about one

percent of the lease area. Species present on the ledges include

serviceberry, asterr' sedge, ferns, and others which are uncornmon in

the other more densely vegetated communities.

Eccles Ganyon,  sdst  of  the lease area,  iS

similar plant communities as described for the lease

Gambel oak, curl-Ieaf mountain mahogany, and blue

vegetated bY

area. Howevert

spruce are com-

occur as minor stands on the

latter in the alluvial terraces

of a plane-table.

plane-table

Maps. 
--  Maps of vegetat ive types were made for three

main regions, the lease area, portal-yard area, and Eccles canyon

east  o f  the lease area-

The lease area and Eccles Canyon were mapped by use of a

mosaic of aerial photographs. community types were outl ined on the

photographic mosaic in the field, where accuracy was assured by

correlation of actual cornnunities to those discernible on the

ponents of the vegetation. The lormer two

dry south-facing slope.of the canyon, lhe

at the mouth of Eccles Geek.

photographs.

The portal-yard area was mapped by use

Plant communities were plotted on the map from the

tr iangulat ions,

Species l ists blr y_egetative type,. -- As each plant comrnunity

was being sampled for i ts vegetat ion, a l ist  of  al l  species of  vascular
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plants was compiled. Ihe l ist was enlarged by checking subtypes

within each of the plant communities . Species not included on init ial

l ists were added as the studies proceded from Iuly through September.

The lease and portal-yard area species l ists are included

together in Table I .  Eccles Canyon species are included also, except

for the Gambel oak and curl-leaf mountain mahogany which are present

as minor components in the canyon.

Communf_ty_ . -- Sites representative of

the major vegetation types and slope-exposure differences in the lease

area were selected. Typically three exposure differences where chosen

for each reference area in the lease area, a ridge summit or south-

facing slope in a grass-forb-elderb ertycommunity, d south-facing

slope in aspen, and a nsth-facing slope in spruce-fir-aspen or sprl lce-

f i r .  Permanent t ransects,  each 100 meters in length were establ ished

in each vegetat ive type at each reference area. Ihe transects are

permanently marked with steel rebar stakes painted red. The rebar

stakes are perrnanent photographic points for contemporary and future

reference.

. Validation studies were conducted in the communities which

are proposed for disturbance by removal of vegetation and soil mantle.

In the portal-yard area ttrree communities are represented; aspen,

sagebnrsh, and spruce fir. A transect was placed within each of those

communit ies.  A proposed waste rock disposal area is occupied by

i

I
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aspen, riparian, and spruce fir communities. As that area is not now

propbsed for use in storage of rock wastes, it is now designated as

Reference Site 'W'D. 'A transect was placed in each of those types-

Finally, the proposed bypass road passes through an unusually well-

developed aspen community,  and one transect was placed so as to

validate the community data prior to construction of the road.

At each reference and validation site in grass-forb-elderberry,

aspen, and riparian types sarnpling procedures followed those outl ined

by Daubenmire (1957) fg' the canopy coverage method. For each

species of forb, grass, or shmb the canopy is projected as cover of

the ground, and, such correr is estimated in six cover classes, Thirty

Z x Sdm rectangular plots were placed at three-meter intervals along

the I0O-meter transects. Total cover, frequency percent, and compo-

sit ion percent were computed for the species along each transect-

Spruce-fir and aspen sites were studied by application of the quarter

method of Curt is (1956),  which gives emphasis to relat ive cover and

relative density measurernents. Tree species were further studied by

using 5 x l5 meter plots to ascertain s ize-class distr ibut ion in each of

the forest types .

Ages of trees were determined by coring of selected trees by

using a Swedish increment borer. Average increments of growth in

diameter per year were measured.

; '



productivity Eeasurements of grass and forb specles were

made by using the weight estimate method as outl ined in the Range

Analysis Handbook (usD[.  rg70),  The weight of  each species was

estimated in l0 plots in each forb community. This technique yielded

information on productiqr in pounds of forage per acre' f igures which

give values for determination of grazing capacity for domestic l ivestock.

Comryu.rl i ty analysis (results and {iqcus s.i-on). -- Results of

cornmunity analysis at rralidation and reference sites are presented in

Tables III-)MI and )ilIIu-xLVII, respectively. A plant community

characteristics summary is included in Table XLUII. A productivity

summary for forbs, shnrbs, and grasses growing in the validation areas

is presented in Table ;gII(, and a summary of tree growth rates in the

validation areas is included in Table L.

Greatest diversity of species was observed in transects in

the reference areas occupied by aspen, and by the grass-forb-

elderberry with which it intergrades. Ihose two types included 23-32

plant species in transecls and in the productivity plots. Spmce fir

t ransects y ielded L7-26 and the r ipar ian communit ies 15-26 species.

The community type with least diversity in the reference areas is the

sagebrush community,  wi th t  0- t4 species.

Sites in the reference areas differed in production of herbage

which can be eaten by l ivestock. Aspen and grass-forb-elderberry

communi t ies  var ied f ron 451.9  to  835.5  pounds per  acre .  Sagebmsh ; .
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in Si te 3 exceeded even that,  wi th some 917'  I  pounds per acre'  Spruce

fir is assumed to be nonproductive because of shading and poor repre-

sentation of species in tbe fgrest f loor. the rlparian habitats measured

in the reference areas yielded only I80.5 and 286 pounds in Si tes 3 and

4 res pectively.

The importance of the aspen and grass-forb-elderberry

communit ies,  which occupy some 42 percent of  the lease area, is seen

in the comparison of area occupied by that community and that occupied

by other types (see Table II).

Despite the importance of spruce-fir, and spruce-fir-aspen

community in the total  vegetat ive cover of  the lease area, these types

are of l i t tte value in forage production. They are of value in protection

of both wi ld l i fe and l ivestock. The dense shade provides cool  bed-

grounds, whi le main grazing areas are in adjacent aspen and

gras s -forb- elderberry communities .

productivity of aspen is equalled by spruce and fir species -

Al l  produced an annual growth increment averaging 4.2 mm per year '  
i

Aspen occurs in a density of only one-third of the number of trees per

acre when compared to spnlce and fir. Spruce and fir production ls

most signif icant as a tirnber source, and historically has contributed

substantially to lumber production in the lease area and in Eccles

Canyon, where scars of drag roads provide mute evidence of lumbering

operat ion. ] '
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Sagebrush and snowberry-sagebrush communities are

product ive (g17.1 pounds per acre) and extensive, represent ing some l3

percent of  the lease'area. Despite the relat ively smal l  area occupied,

the type is of much importance to grazing and browsing animals-

Relative vita5ty of tree stands indicates that aspen sites are

compos ed of different siz,e clas s es; young, moderate, and old - This 
!

seems to assure the continuity of the aspen community. 
'V1/here aspen

grows in admixture with spruce and fir, as at Validation Site 1, it

appears that the woodland is successional with trends towards doml-

nance by the coni ferous species. In more xer ic s i tes,  such as at

Reference Site 3 - Aspen, the stand of aspen is composed of trees of

al l  age and size classes. fn that s i te,  there is a substant ial  understory

of chokecherry which is subordinate to the aspen overstory.

The composition of the spruce-fir community at the portal-

yard area indicates a climax forest dominated by spruce, with yoting

intermediate, and old trees being represented. Fir trees are represented

by a large number of seedlings, but the lack of trees of intermediate

and older ages suggests that f i r  is not successful  in dominat ing the

forest type.

The xeric conditions prevail ing at Reference Sites I and 2

give an opposite picture, with f ir as the dominant and spruce as the

subordinate species. @dominance of spruce and f i r  is demonstrated at

S,eference Site 3,  where each species is represented by young, 
D-

intermediate,  and old trees.
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That the comrnunities in the portal yard and proposed bypass

road validation sites are similar to the reference areas ls indicated in

the congrLlence of species numbers in each of the types ' Aspen

diversity of 19-25 is only somewhat lower than in the reference areas,

which are fro m Zz-zg . Riparian communities are higher than t]-at of the

sedge type in  Burnout  Canyon Reference S i te  3  (15-17 vs .27-34)  but

are not signif icantly different from those in the riparian zone of

Reference si te 4 07-26 vs.  27-34).  These lat ter two si tes are both
+

in the drainage bottorn to the southwest of the portal-yard area -

Total productivity of the validation sites and other areas to

be disturbed is B3g anirnal units (see Table XIJV). This area wil l  be

lost to production during the active period of mine operation- Assuming

a grazing period of three rnonths. 0uty, August, and September), then

the reduction is equivalent to the loss of nine cow-calf units for the

entire three-month Period .

Sample adequacy . -- In preliminary studies prior to actual

sampling in the early spring field season, it was determined that

approximately Z0 Z x 5 dm plots would be adequate. With this number

of plots a I0-percent increase in the number failed to yield a 10-

percent increase in the number of species. To insure confidence in

sampling suitabil i ty, a total of 30 plots was measured in each

veg etative type .

{
-,

v
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THREATENED AbID ENDA}.IGERED PI.ANT SPECIES

passage of the Endangered Species Act of  1973 (puUtic Iaw

23-205) provided the legal  basis for establ ishment of  l is ts of  endangered

and threatened plant species. Such l ists were prepared under direction

of the Smithsonian Institution, and were published subsequently in the

Federa l  Regis ter  (40:  27824-27924.  1975;  and 4 I :  245?4-24572.  1976) .

'W'ork on endangered and threatened plants of Utah has been reviewed by

\ '1 le lsh ,  Atwood,  and Reveal  (1975) ,  and re-eva luated by 'Welsh ( I978) .

More recently an i l lustrated manual of endangered and threatened plants

of Utah was wri t ten by Welsh and Thorne (1979).

The region under investigation was included in a report on

threatened and endangered species of the Gentral Coal Lands of Utah

(welsh 19 7  6) .

-A 
survey of the l i terature has failed to indicate the presence

of any of the propos ed endangered or threatened plant species in the

area. This lack of crit ical or unique species is supported by the field

surveys of the lease areas during this investigation. The region was

searched on a quarter section by quarter section basis, with each

community type within each quarter section being traversed. None of

O -

13
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o the proposed threatened

either the lease area or

or endangered species were encountered

in the sulTounding areas.

in
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STABILIZATION AND REVEGETATION OF DISTURBED AREA"S
. , ,

osM 784 .13

A l t  o f  t he  oSM resu la t i ons  j  784 .L3  (a ) ,  (b ) ,  (1 ) ,  (2 ) ,  (3 ) ,

and (4) are covered in the proposal submit ted by Kaiser Engineers'

b io log ica l  aspects  o f  osM $ 
lB4. I3  (b)  (5)  are  cons idered here in .

smooth brome (Lincoln)

timothy or meadow foxtail
yellow sweet clover
alfalfa (tadac a Nomad)
Lewis flax (native)
orchard gra s s

The

Schedule oLJevegetat ion. --  Areas to be disturbed should be

engineered in such a manner as to allow init ial revegetation attempts

in the f i rst  growing season fol lowing disturbance. Revegetat ion, to be

successful ,  should be at tempted in spr ing or fa l l  when soi l  moisture

condit ions are opt imum, or in the summer when i rr igat ion is used to

br ing soi l  moisture to adquate levels.

Species ald arnounts Per acrre:  The species to be appl ied

and the numbers or amounts per acre wil l  depend on the exposure and

the steepness of s lope. I t  is recommended that south-facing slopes

33: l  or  lower and f lat  areas be treated to seedings at  the rate of  LZ

pounds per acre in the f 'ol lowing mixtures:

3 -4  Ib  s .  / ac re
bZ  lbs .  / ac re
L-Z lbs . /acre
t -2  Ibs . /ac re
l -Z  lbs .  /acre
L-Z Ibs.  , /aere

Most of  the species recommended for seeding are accl imated to the

region, but not nat ive. they meet Forest Servibe requirements (as

on

of

G -
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published in " IJs er Guide to  Vegeta t ion,  Nov-  1979)  and most  w i I I

,-.
-
- ult imately '  be rePlaced

into the region. thit

as native plants from surrounding areas move

observation is supported by natural colonization

t
-
v

of nat ive species on arqrs previously disturbed in this region- south-

fac ing sropes a t  ang les  o f  2 :  I  o r  I :  z  shou ld  be t reated to  hand-set

plants of sagebrush, ra$itbrush, snowberry, of red elderberry at not

less than l -meter intervals,  wi th the openings being seeded by broad-

cast of  the same species noted above and at the same rate per acre.

North-facing slopes, which are shaded, should be treated to

hand-set seedl ings of  Engelmann spruce and,/or subalpine f i r  at  i r i ter-

va ls  not  to  exceed 2  .5  meters  in  a l l  d i rec t ions.  Successfu l  p lant ings

wil l crowd others in t irne and provide a forest cover' spreading sweet

root (A5ggrhigg chilensis) and heart-leaf arnica (Arnica cordifoug) can

be seeded in the intervals along with grasses in the fol lowing amounts;

spreading sweet root
heart- leaf arnica
smooth brome
fringed brarne
orchard gr-!s s

I -2  lbs .  /acre
1-2 lbs  .  /acre
3-4 lbs .  /acre
I-Z lbs.  /acre
L-Z lbs .  /acre

of hydro-mulch, cyclone seeding, or broadcast ing by hand and hand-

set planting of native shrubs and trees wil l  insure a plant cover of a

permanent nature. Grass species should be planted immediately af ter

disturbance. I 'he use of native and natural ized species recommended

above is based on observat ions of  reclamations in the lease area and

at other sites in the 'Wasatch Plateau.
l 'o



Mulching teghniqu_es. --  on al l  but the steeper

and lz2), a straw mulch wil l  al low retention of moisture

nation. The steeper slopes might require a hydro-mulch
. . 4 ,

permanent nature, and./or the addition of burlap matting '

22

s lopes (22 I

for seed germi-

of a more

I[igatioq. -- Should lower-than-average precipitation, or

irregularit ies of distribution of that precipitation' occur following the

init iation of reclamation atternpts, then irrigation might be neces sary

on a short- term basis.  Otherwise, i r r igat ion might be necessary should

vegetat ion fai l  and have to be replaced. The species recommended

above are known to sursive in this region without artif icial application

of addi t ional  water.

revege_tat ion. --  Measurements of  vegetat ion should be conducted

yearly to ascertain the success of  seed ing a t tempts ,  fo r  a t  least  the

f i rst  f ive years.  lvhere success is apparent,  as represented by

achievement of B 0% of. the original cover during the five-year period,

the intervals of future sbrdy should be placed at f ive years . Any area

not achieving B0% of the or iginal  cover in the f i rst  f ive years should be

re-evaluated and an attempt made to successful ly vegetate those areas.

Standard ecologlical methods as outl ined in the section on

vegetat ion can be appt ied to determine the degree of success of

revegetation attemPts. \

Soi l  test ing plan for evaluat ion of  resul ts of  lopsoi l handl in

and leclamation procedru'es related to revegetation. -- Soils for
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coverage of s lopes and f i t ls  can be harvested from 0-20 in.  under aspen,

0-18 in .  under  spruce f i r ,  and under  sagebrush 0-B in .  So i ls  shou ld  be

of textural classes .slmilar to those determined in this study. They

should have a minimum of smal l - to- large stones, even i f  th is should

require screening ( tess than 10%). and with soluble sal ts of  less than

I0 ppm. These parameters can be tested by dppl icat ion of  standard

procedures as noted in t f ie soi ls discussion (see above).

If the soils are gathered from each of the portal-yard area

vegetation types and stored in a common stockpile, the index of ferti l i ty,

as measured by the ( ie ldahl  method, for total  n igrogen would be approxi-

mately 0. !757o (Tables IJf f I I I  and IXVIX).  Soi ls could be gathered and

stored from any newly disturbed locat ions such as access roads or

Gras s/Forb Elderberry sites if i t  is of suitable quality. This f igure

would be lower i f  soi ls were added from disturbance areas. Disturbance
I

areas,  inc lud ing mine spo i ls ,  dr i l l  pads,  and road cuts ,  are  assumed

to be lower in total nitrogen than in undisturbed sites where soils and

vegetation are intact. &mparison of soils of the A and B horizons from

all reference sites with vegetation types similar to the portal yard area

indicates an average total  ni t rogen of 0.143Y", a f igure approximat ing

the assumed percentage of the yard-area soi ls.

Total nigrogen in soils is a function of organic matter content

which decreases with depth of  soi ls.  Hence, by test ing for total

nigrogen, one can deterrnine whether stockpiled soils are derived from

A and B hor izons. Levels that average 0.175 percent should indicate '  
l -
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current levels standards- Certainty the use of levels up to the maximum

a.TBByo rn aspen soi ls  should be encouraged.

Should it be necessary to store topsoil during the

period, those soi ls can be vegetated by use of the species

for stabi l izat ion of  south-facing gent le s lopes and f lat  areas ( i .  e.  ,

grasses ,  forbs, and nat ive shrubs).

Reclamat ion reqlmmendat ions - - -  Seeds  and  seed l i ngs  o f

selected nat ive species might require hand gather ing and digging in the

mine lease area. AJI others are avdilable in the commercial market.

A nursery of tree and shrub species might be maintained on the property

for transplantation in crit ical areas .

from portal-yarg qreq, *- The yard area consists of approximately 39

acres in spruce-f i r ,  aspen, sagebrush, and disturbed roadway, dr i l l '

pad, mine dumps and miscel laneous. Total  area of each type was

determined. Average soi l  depths for each type was used to compute soi l

volume. A total  est imated yield of  85,748 cubic yards is indicated

(Ct,art I. ). This should allow for burial of the entire site to an average

depth of  approximately l -4 feet.  Should addit ional  soi ls be required, i t

is  suggested that top soi ls (A & B zones) be harvested from the bypass

road right-of-way .

operational

l isted above

I--,

v

l -

Estimate of soil volury_q availab,Ie fol storage -and leclsmation
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Chart I. Estimate of Soil Volume
Portal Yard Ara

in Each Vegetat ion Type in the

Argic Cryoboroll

Typic CrYoboroll

Lithic CryocrePt

Di s turb ed

oil

*  I t  i s  assumed
from disturbed

etation Acrea Depth

TOTAL: 39.  0

that approximately one foot of soil

road fi[, cuts , and other Parts of

Yds .

23 ,587

42 ,  350

4 ,  001

15  ,  801

.  85 ,748

can be reclaimed
the disturbed area.

I
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F ig .  I  ' Portal Yard Area

View northeast from disturbed dri l l  site .

Validation site No. 4 Sagebrush in left background

and si te No. 5 Aspen ln r ight background.

l '
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Fig. Z . Portal Yard Area

Validation site No.
tran s ect l ine.

I Aspen permanent studY

27
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asffi#ffi.

Fig. 3 . Portal Yard Area

View southwest from
validation site No. I

disturbed dri l l  site with

Spnrce /Ftr in background-
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Fig. 4. Portal Yard Area

View northwest from
validation site No.

disturbed dri l l  site with

1 Aspen in the background-

' 'o
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Fig. 5. Portal Yard

Validation Site
l ine.

Area

No. B Spruce/Fir  permanent t ransect
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F ig .  7  .  Re fe rene  S i te  No-  I

Aspen Perm-i l lent transect

s lope lookirrg ea st.

l ine on south facing

' -
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F ig .  B .  Re fe rences i t eNo -  I

Sp ntce/Fir permanent trans ect line on north facing

slope looking east. -

D -I
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Fig . 9 . Ref erence Site No. 2

Gras s/ForbzBderberry permanent transect l ine

looking west northwest.
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Fig . 10 . Reference Site No ' 2

Aspen Perrnanent transect l ine

looking west.

on south facing sIoPe
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F ig .  11 .  Re fe rences i t eNo .  Z

Spruce /f ir permanent transect l ine on north facing
slope looki4g southwest,
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Fig . 12 . Ref erence Site No. 3

Aspen permanent transect l ine on south facing

slope looking east.
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Fig .  13 .  Reference Site No. 3

Sagebmsh permanent transect l ine on

slope lookirrg east.
south facing

; -
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Fig.  14.  Ref  erence S i te  No.  3

Spmce /f ir pcrmanent trans ect l ine on north facing

slope looking east.

\
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Fig.  15.  Refersrce S i te  No.  3

Riparian vegetation on permanent transect l ine

following sEeam meander. Looking east in

mouth of Burrnout Canyon.
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Fig . I 6. Reference Site No - 4

Aspen permanent transect l ine on contour of south

facing slope and to the left in background.
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Fig . L7 . Ref erence Site No - 4

Spruc e/Etr permanent transect l ine following contour

of north facing slope looking east.
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F ig .  18 .  Re fe renceS i t eNo -  4

Riparian vegetation permanent transect l ine parallel

to stream looking west-

o
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Fig. 19. Reference area gas pipel ine route revegetat ion

General view of pipeline with ecotones between

nat ive species on the r ight and reseeded species in

the lighter pathway through the center-
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Fig. 20. Reference area gas pipel ine route vegetat ion

Closeup vier of colonization of native species from

the Grass/Fsb/nlderberry (sedges) type adjacent to

the pipel ine-

D -
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Fig . 2I . Reference Site UfD - ft iparian

Along perma$ent transect l ine facing west from
permanent stake.
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View facing west along Permanent
contour of smrth-faclng sloPe.

transect l ine on

ei

Fig. 22. Refereme Site WD - Aspen
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Fig. 2g . Ref erence Site WD - Spruc e/Ftr

View facing east along permanent transect l ine on

contour of north-facing sloPe.
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Fig. 24. Proposed Bypas s Acces s Road Val idat ion Si te -

Aspen SIumP

i

v

View east along permanent transect
l i ne .

line on contour

o t '
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Table I .  Species l ist  by plant community types for:

coastal  states Energy Proj  ect ,  McKinnon Propert ies ,  skyl ine
project;  f t ipar ian {R),  Spruce-f i r  (Sf) ,  Aspen (A),  Grass-Forb-

Etderberry (CfS),  Snowberry-sagebrush (SS),  Sagebrush (SB),

Fr inged sagebrush (FS) ,  D is turbed (p) ,  Seeded on p ipet ine ( I ) ,

and Seeded on p ipet ine and roads (2) .

SF A GFE SS SB FS SL

Abies la s iocarPa
Achi l lea mi l lefol ium
Actea rubra
Agastache urt ic i fo l ia
Agoseris aurant iaca
Agropyron caninum

cri  s tatum
intermedium
s pic atum
s mithi i

Agrost is scabra
stoloni f  era
variabi I i  s

Alopecurus Pratensis
Amaranthus sP.
Amelanchier a ln i f  o l ia
Androsace s ePtentr ional is
Antennaria microPhYlla
Aqui legia coerulea
Arabis drummondi i
Arctostaphylos patula

Arenaria s p .
Arnica chamis sonis

cordi fol ia
Arrh enatherum elatius
Artemisia cana

cana var. boladeri
dracunculu s
frigida
tridentata

Aster chilen s is
engelmanni l
occidental is

Astragalus argophYllus
conva l lariu s

Barbarea orthoceras

DR
x

x X X X x X X
X

X X
X X

x x X X x
t

2 2 z
X X x

x
X

X
x

I I I
X

x
X

X x x x
X

X X X
X x
x

x
x

T I

X
X X

X x
X

x X
X x x

x x
x

X
X

x
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Table  I . (continu ed)

Bromus anamolus
car inatus . ;
inermis
tectorum

Calamagrost is  neg lec ta

Cal tha lePtos ePa la

Caps e l la  burs  a-Pa s tor is

Cardamine cordi fol ia

Cardaria draba

Carex aquat i l is
egg les ton i i
geYeri
hoodi i
k e I logii

.  lanug inos a

Praegrac i l i s
microPtera
nebraskens i s
ros s i i
rostrata
va l l i co la

Cas t i l l e j a  l eona rd i i
l inar i i f  o l ia

Catabrosa aquat ica

Cerast ium sP.

Chenopodium fremont i i

Chori s Pora ten ella

Chrysothamnus naus eosus
vicidif luus

Cirsium scar iosum (fol iosum)

vulgare

Clemat is  h i rsut is  s  ima

Cleome s ernrlata

Claytonia lanceolata

Coll insia Parvif lora
Col lomia l inear is

Comandra umbel lata

Corallorhiza s P .

Crepis accuminata
Cryptantha cras s is ePala i
Cystopter is f ragi l is

DactYlis glomerata

Danthonia unisPicata

SF A GFE SS SB FS D SL

o

] -

X
X x x x X x

2 2 2 2
x X

X
x

X X

X X x
X

X
X

X X x X x X

x
X
X
x
x

x X

x
X

X
x X

x
x

X x X X x
X

x x
x X X X x

X x x x
X

X
X

X x
X x X

X x X
x

x
x

x x
x

x 2 2 2
x
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Table  I . (cont inu ed)

Delph in ium menz ies i i
occid entale

DeschamPsia  caes P i tosa
Des cura in ia cal i fornica

p innata

Draba sP.

Eleochar is  sP.

Elymus glaucus

Epi lobium alPinum
Paniculatum
angust i fo l ium

Equisetum arvense

Erig eron lonchoPhYllus
s  Pec iosu s
subtrinervis

Eriogonum umbel latum

Erys imum asPerum

Fragar ia  v i rg inana

Frasera sPec iosa

Frit i l  laria atroPurpurea

Gal ium tr i f idum

GayophYtum nuttal l i i

Gent iana s P -

G eranium fremontii
r ichardsoni i

Geum macroPhYl lum
Gi l ia  aggregata

sP .  (annua l )

Glaux 
'marit ima

Glyceria striata

Habenaria sParsi f lora

Hackel ia f lor ibunda
patens

Helenium hooPesi i

Heracleum lanatum

Hieracium scouler i

Hord eum brachYantherultr
jubatum

HydrophYllum caPitaturn

lva axil laris

Juncu s articus
ens i fo l ius
longis tYIi s

SF A GFE SS SB FS SLDR
X x

x x
x
x x x x

x X
x

].

x x
x X

x x
X x

x
X

X
x

X X

x X X X

X x x
X

X
X X
x X x x

X
x X

X
x

x
x

x
x
x

X XX X X
x

x x x x x x x
X x

x
x X

x X X x
x X

x
x
x
x
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Table  I . (cont inu ed)

Koeler ia ni t ida
La ctuca s erriola
Iappula  occ identa l iS
Lathyrus lanzwerti i

pauci f lorus
Lepidium den s i f  lorum
Ligust icum porter i
L inanthus harkness i i
L i thophragma bu lbos a
Loncera involucrata

utah ens is
Lupinu s arg enteu s

ser iceus
Luzula parvif lora
Macha eranthera bigelovii

canescens
Madia  g lomerata
Maho n ia  repens
Medicago s  a t iva
Mel ica  bu lbosa
Mer tens ia  c i l ia ta
Mimulus gut ta tus
Mi te l la  s tenopeta  la
Moneses un i f lo ra
Monolep is  nut ta l l ianus
Muhl enbergia f i l i formis

racemosus
Nemophi la brevi f lora
Orthocarpus tolmei
Osmorh iza ch i lens is

occ identa l is
Pachyst ima myrs in i tes
Pens temon humilus

procerus
subglaber
wa ts onii
whippleanus

Phacel ia ha stata
heterophylla
s ericea

Phleum alpinurn
praten s e

Phlox caesp i tosus

SF A GFE SS SB FS DR SL
X

x
X X

x X X X X X x
X

X
X x

X
x

X X X
X
x

X
x

x
X
X

X X
x X X x
x X x

X X X x
X
X

x
X X

X
x

X
x

X
X X X

X
x

x x
x X

x X x x x
X x

X X x x x
x x X

x x
x
x 2

x I
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Table  I . (cont inu ed)

Phys ocarpu s malvaceou.s
Picea engelmanni i  ,

pungens ' '  '

Pinus f lexi l is
PlagiobothrYs scouleri

Poa bulbosa
canbYi
fend ler iana
interior
nervos a
praten s is
ref I exa
sandbergi i

Po lemonium fo l ios is  s imum
pulcherr imum

Polygonum aviculare
b is tor to ides
dougla  s i i
s awatchen s e

Populus t remulo ides
Potent i l la ans er ina

fnrt icosa
g lan du los a
grac i l i s

Prunus virginiana
Pseudo tsuga  menz ies i l
Pyrola s ecunda
Ranunculus  a l ismaefo l ius

ina moenus
te  s  t icu la tus

Ribes cereum
hud s on eanum
inerme
montig enum
v iscos i ssum

Rorippa curvipes
Rosa vroodsi i
Rubus idaeus

parviflorus
Rudbeckia occidental is
Rumex acetosel la

cris pus
sal ic i fo l ius

SF A GFE SS SB FS DR SL

o

X
X

X
X

X
X

X
X x X X x
x

X
x X X X X
X X X

X x
X X X
X X

x x
X X

X x x
X X x
X

X
X X

x
x x X X

x
X

X
x

X
x

X x
X

X
X X x
x
X

x
x x

x
x x x X

x
x

x x
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Table  I . (cont inu ed)

Salix geyeri
g I  auca ,
r ig ida

Sambucus coerulea
ra cemo s  a

Saxi fraga odontoloma

Scrophular ia lanceolata

Sedum debi le
Senecio integerr imus

mu lt i lobatus
s erra

Shepherd ia  canadens is

Sitanion hYstr ix
S i lene anter rh ina '

menz ies i i
Smi lac ina s te l la ta

Solidago Parryi
Sorbus s copu l ina

Ste l la r ia  jamesiana

Stipa columbiana
let termanni i

SymphoricarPos oreoPhi lus

Taraxacum off ic inale

Tetradymia canes cens

Thalictrum fendleri

Thermops is  montana

Thlasp i  montanum
Tragopogon dubius

Trifolium kingii
repens

Tris etum s Picatum
. wolf  i i

Urt ica dioica
Valer iana occidental is
Veratrum californicum
Verbascum thaPsus

Veronica s erPhYll if ol io

Vicia americana
Viguiera multif lora

Viola adunca
canaden si  s
pr aemorsa

SF A GFE SS SB FS SLDR

a

X
x

x
x X

x x x X X x X

X
x

X

X X X
x

X X X
x

X
X

x x
X x

x
x

X x x x
x x x X X

X x X x X
X x X X X x x

X x x x
X

X X x x x
X

X
x x X

x
x

x X
x
X X X

X
X x x x

X x
X

X X x
x X

X
x

X X
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Table I I .  Plant .o*munit ies
bY Percent of area

of the McKinnon Propert ies lease area

covered.

%Taxa

Sag ebrush

Spruce /f tr/nspen

Spruce /f tr

Aspen

Ripar ian

Aspen Grass,/Foft /ilaerberry /Conif et

Fringed Sagebrush

Snowbe rcy/Sagebrush

Misce l laneous (s tony outcropp ings)

TOTAL:

11

2B

L2

9

3

33

I

2

I

100%

D '
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Tab le  I I I .

SITE

V a l i d a t i o n  S i t e  N o . . . I

Portal Yard Area

Plant  Communi ty  Character is t lcs

I,OCATION

SWL/4 Sec 13
E lev .  87  50  f t .
fa cing s loPe

T13S  R6E
, South

\TEGETATION

Aspen

i

-
v frl

fil

Iaxa % Cover T" Freq. % ComP.

Poa pratens i  s
Bromus car inatus

Total  Grasses

I-athyru s lan zwertii
S te l la r ia  jamesianna

Achil lea mil lefotrium
Gal ium tr i f idum
Fragaria virginiana
Hackel ia f lor ibunda
Aga s ta che urticifol ia
Chenopodium fremont i i
Geranium fremontii
Smi lac ina s te l la ta
Taraxa cum officinale
Viola (white f lower) canadensis
Hydrophylum capitatum
Ihermopsis montana
Des curainia ca l i fotnica

Total Forbs

Symphoricarpos oreophilus
Populus tremuloides

Total Brows e

30.0
24  .4
54 .  0

s3.  0
lB .0
15 .  0
5 .0
2 .4
2 .0
1 .0
1 .0
r .0
1.0
1 .0
1 .0

.5

.5

. !
r02 .4

2.0
1 .0
3 .0

87
77

BO
93
64
s0
7

IO
7

T4
4
7
4

t0
4
4

L7

7
4

19

_r5
34

34
T2
r0
4
2
2
T
T
T
T
T
T
T
T
T

64

2
T
2

Totals 159 .4 ' 100%
l '
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Table

SITE

IV. Gra zing ProductlvitY

LOCATION \TEGETATIOU

As pen
Val idat ion Si te No, ' '1 '

Portal Yard Area

PLOT SIff i: 9. 6 sq. ft.

swl /4  Sec  13  T t3S R6E
Elev .  BT 50 f t .  , -  South
facing s loPe

frl

HI
o

faxa Dry 
'Wt. 

Prod. %  C o m P .

Bromus car inatus
Elymus g laucus
Agropyron caninum
Poa pratens i  s
Agropyron inermes
St ipa co lumbiana

Tota l  Grasses

Lathynr s lanzwerti i
Hackel ia f lor ibunda
Achi l l  ea mi l l i f  o l iurn
Ste l la r ia  jamesiana

Chen opodium fremontii
Fragaria v irginiana
Gal ium tr i f idum
Circium scar iosum
Vio la  canadens is
Taraxacum officinale
As ter  s  p .
Arabi s drummondii
Des curainia calif ornica

Total Forbs

Populus tremuloides
Symphoricarpo s oreophilu s

Total Browse

70.20
69 .90
25  .20
24  .04
12 .  15

T
201.45

r24  .00
41 .00
36 .00
2r .16

8 .40
5 .  10
4  .2 ,0
2  .40

.90

.60

.27

.25
T

244.28

.70
T

.70

15
l5
6
6
3
T

45

28
I0
B
5
2
I
I
T
T
T
T
T
T

55

T
T
T

Totals 446 .4 I  00%

Est. Potentlal Prod. for Site 446.4 lb/acre
l -
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Table  V.

SITE

Tree Productivi!1

VEqETATION

As pen
Val idat ion Si te No.
Portal Yard Area

!oCAT'IOll
'Swl/4 

Sec 13

E lev .  87  50  f t .
facing slope

' l

T  I3S  R6E
, S outh

k
c){*,
o
E
o

-r-l

a

n

I

rC

r/)
.-l

a

lC

r/)
.{

I

c{

g

c{

I

(t)

o o
r< c-{

ro

(O

I

cO

o o
r{ .1

E

C?
I

t .
o
+)
o
E
6-,{
o

6
P

;,
c{

.1

$
+J

,t,

@

6x
(t
H

a
o

rd'69
7h
Eo
oo
l-. +1

+ r A

.o -E
a

4 A
a ( l )
O d
O A
O . 4

i8
a 4

EI
r\
(O

@

oP
t6
E a
o t t
6g
& C 4

(>
O

o
a o

EE
>9a

C\f

a

c{
c!

C'x
6
H

(a
o

I
-r{

o
a
E
c,
k
P

ra
J

a
o.
o
O. D -

I-
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PIant Community Characteri stics

LOCATION

SET/4 SEC I3  T13S R6E
E lev .  B680  f t . ,  Sou th
facing s loPe

urGETATIolf

Sa g ebru shSi te  No.
Area

fl

fil
o

Val idat ion
Portal Yard

Taxa 7" Caver % Freq. % Ccmp.

Poa pratens is
Poa fendler iana
Stipa let termani i
St ipa columbiana
Bromus car inatus

Total  Grasses

Geranium fremontii
Penstemon subglaber
Gayophytum nuttall i i
Achi l lea mi l lefol ium
Lathyrus lanzwerti i
S te l la r ia  jamesiana

Comandra umbeltratum
Phlox caesp i tosus
Des curainia ca I i fornicum
Smi lac ina s te l la ta
Lappula occidentalis
Lupinus argenteus
Phacel ia  ha s ta ta

Total Forbs

Artemisia tridentata
Symphoricarpos oneoPhilus
Rosa woodsi i
Prunus virginiana

lotal Brows e

20.9
7 .3
4 .4
2 . .2

_2  .1
36 .9

TL .2
LL  .2
4 ,3
3 .5
l .B
1 .0

.5

.5
-2
.2
. l
. I
--r

34.  I

26 .5
13 .2

L .7
l_. I

42  .5

74
37
L7
IO
L7

37
50
30
Z7
2A
24

4
4
7
7
4
4
4

60
40
L7
10

r9
6
4
2

. .2
33

r0
10
4
3
2
T
T
T
T
T
T
T
-T

29

z4
T2
I
t_

3B

Totals I  14 .  3 - I  00% ] -
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Table

SITE

YII .

Va l idat ion S i te  No.  '5

Portal Yard Area

PLOT STZE:  9 .6  sq.  f t .

Gra zing Producttvtty

LOCATION

SEL/A Sec 13
E lev ,  B680  f t .
facing s lope

\TEGETATION

Sag ebrushT135  R6E
, South

a
-a
t{
o
F {

fil

Taxa Dry W-t. Prod. % comp.

Agropyron caninurn
Poa pra tens is
St ipa co lumbiana
Agropyron s mithit
Stipa lettermanii
Carex hoodii

Total  Grasses

Geranium fremontii
Agastache urticifol ia
Circ ium scar iosurn
Smi lac ina s te l la ta
Achi l lea mi l lefol iurn
As te r  sp .
Hackelia f loribunda
Si lene ant i r rhina
Ste l la r ia  jamesiana

Lathyms lanzwerti i
Hydrophyllum capitatum
Des curaini a califorrrica
Arabis drummondii
Chenopodium fremontii
Col lomia l inear is
Viola s p.

Total Forbs

Artemisia t r identata vas seyana
Symphoricarpos oreophilus
Chrys othamnus nauseosus
Rosa woodsi i
Populus tremuloides

Total Brows e

9L.7
28  .3
28 .A

6 .3
4 .2
3 .5

I62 .0

237  .4
63 ,3
54 .  0
15 .3
14  .4
7 .0
3 .0
1 .0

-9
.B
.6
.5
T
T
T
.T

398 .2

215 .3
163 .  1
LzB .3

11 .  6
_6.  3

524.2

27.
6
5
2
2
T
T
T
T
T
T
T
T
T
T
T

37

z0
r5
t2
I
T

48

9
3
3
T
T
T

r5

Totals 1084 .6 r 00%

Est. Potential Prod. for Stte I0B4 . 6 lb,/acre
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Table  VI I I .

SITE

Val idat ion Si te No. .F
Portal Yard Area

Plant  Communi ty  Character isL ics

LOCATION.

SWI /4  SEC I3  T135  R6E
E lev .  87  50  f t . ,  No r th
facing s loPe

\IEGETATION

Spruce /f ir

fl

fil

Taxa % Cover % Freq. % Comp.

Bromus car inatus
Poa reflexa

Tota l  Grasses

Arnica cordifolia
Osmorhiza chi lensis
G eranium fre monti i
Lupinus s er iceus
Aqui legia coerulea
Lathyrus lan zwertii
Fragaria virginiana
Pyro la  s  ecunda
Thal ictrum fendler i
As te r  sP .
Smi lac ina s te l la ta
Epi lobium alpinum
Vio la  sP .
Cas t i l le j  a I inar i i . fo l ia
Lonicera involucrata
Polemonium sP.
Mitel la stenopetala
Achi l lea mi l lefotr ium
Vio la  adunca

Total Forbs

Pachyst ima myrsini tes
gymphoricarpos ceophi lus
Ribes cereum
Abies las iocarpa
Rubus idaeus
Picea eng elmanni i

Total Brows e

I . I
.3 .

r .4

L7 .7
9 .9
3 .3
3 ,0
2 .7
2 .3
2 .2
2 .L
1 .6
r .2
r .2
1.0

-7
.5
.5
.5
.3
- l
. r_

50.9

3 .3
2 .6
2 .2
L .7

.5
-2 -

10 .5

10
T4

54
60
24
24
10
T4
24
34
T4
r4
4
7

IO
4
4
4

L4
4
4

7
24
10
t7
4
7

5
4
3
3
I
1

L7

2
T
2

19
16
5
5
4
4
3
3
3
2
2
2
I
I
I
I
T
T
T

B1

Totals 62  . 8 , I007" l '



63

-
Iv

Table D(.

SITE

Val idat ion Si te  No.  '8

Portal Yard Area

LOCATION.

SWL/4 Sec 13 Tr3S R6E
Elev .  87 50 f t ,  ,  Nor th
facing s lope

Tree ProductivitY

\TEGET4TI9N

Spruce /ftr

k
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E
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-Fl

n
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rt)
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Table  X.

SITE

Reference Site lMD

Community Characteri s t ics

LOgATION

NWI /4  Sec 23 T13S R6E

E leva t i on  9020  f t .

So.  fac ing s loPe

Plant

- VEGETATION

Aspen

nl

HI

To ComP.% Cover

z0
I6
9
I
T

*-T
54

I3
11
4
3
2
I
I
I
I
1
T
T
T
T
T

3B

5'2

I
B

29  .4
24  .0
I3 .B
13 .6

.5

.5
BI .  B

19 .  1
16 .  0
6 .0
4 ,6
2 .8
2 .0
1 .9
1 .5
I .4
1 ,0

.6

.5
-2
.2

6 .  B
2 .8
1 .2

10 .  I

*  . 1
57 .9

Bromus car inatus
Poa pra tens is
Agropyron caninurn
Elymus glaucu s

Carex hoodii
Poa reflexa

Total  Grasses

Nemophila breviflora
Lathyrus lanzwertii
Col lomia l in ear is
Polygonum sawatchense

Ste l la r ia  jamesiana

Galium trif idum
Chenopodiu m freinontii
Des curainia californica
Achi l lea mi l lefol ium
Thall ictrum fendleri

Helenium hooPesii
Agas tache urticifcl ia
Osmorh iza ch i lens is
Viola s P .
Hackelia f loribunda

lbtal Forbs

Sambucus raceroosa
Abies las iocarPa
Symphoricarpos oreoPhilus

&tal Browse

Totals ; -

H



Table )C.

SITE

Reference Site WD "' 
'

LogAtroN

Nw1, /4  Sec  23  T I3S  R6E

E leva t i on  9020  f t -
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Table )CIII .

SITE

Reference Site WD

LOCATTON

NWI /4  Sec 23 T13S R6E

Elevat ion 9 020 f t .

No. facing s IoPe

Tree ProductivttY

VEGETATION

Spruce /ttr
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Table )f,V.

SITE

Reference Site \  fD

Plant Community Character lst lcs

la+sar
NWl  /q  sec  23  T13S R6E

E leva t i on  9050  f t -

Canyon Floor

\TEGETATI.ON

Riparian

a
-a

f{

o
F{

fil

Taxa % Cover Y" Freq,. % Comp.

24 .6
9 .7
7 .6
6 .2
2 .8
1 .2
I . l

. 5

.5

.-5
54  .7
27  .3
TT .7
l1 . l
8 .7
8 .4
6.  r
6.1
5 .7
5 .0
3 ,8
2 .8
2 .5
2 .L
L .Z
r .2
l .z
r .2

.5

.5

.2

. I
T6T:4-6A

r.z
, I -

7 .7

s4
37
T7
40
34
z7
20
20

54
40
2,0
24
t4
4

t0
4
4
4

r0 |
20 1
4l
7l
4l
4t
4 l
4
4
4
4
7
4

2A
4
4

I5
6
4
4
2
I
T
T
T
-T

3Z
16
7
6
5

I
T
T
T
T

63
4
1

sl
4l
4l
3l
3l
2l
zl
I
I
I
I
I

T
5

Carex hoodi i
Poa ref lexa
Poa f  endl  er iana
Aqrost is stoloni fera
Efymus g laucus
Glycer ia str icta
E leochar i s  sP-
Bromus car inatus
Hordeum bra chYantherum
Stipa columbiana

Total  Grasses

Saxifraga odonti lorna
Epilobium a lPinurn

Veratrum californicum

Mimulus gut ta tus

Achi l lea  mi l le fo l ium
Os morhiza chi lensis
Rorippa curviPes
Helen ium hooPes i i
Iathyrus lanzwertii
Equis etum arvense
Monesis uni f lora
Vio la  canadens is
Thaictrum fendleri
Gal ium tr i f idum
Rudbeckia occidental is
Senec io  in tegerr imus
Vicia americana
PlagiobothYrus scouleri
Stel lar ia j  ame siana
Taraxacum officinale
Gent iana sP.

Total Forbs
Ribes v iscos iss imum
Sambucus racemosa
Abies lasiocarpa (seedl ings)

Total Browse

Totals 169 .8 r 00%
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TabI e )il/ .

SITE

Reference Site WD

PLOT S IZE :  .96  sq .  f t .

Gra zing ProductivitY

LOC4,TIQN

N:wL/A Sec 23 T13S R6E

Elevat ion 9050 f t .

Canyon floor

\TEGETATION

Ripar ian

(n
0)
u
t,

6
L{

U

EI

fil

Taxa Dry 
'Wt. 

Prod. % ComP.

Carex hoodii
Poa reflexa
Elymus g laucus

Bromus car inatus
Poa fendler iana
Agrostis stolonifera
Agropyron caninum

Tota l  Grasses

Helenium hooPes i i

Rorippa curviPes
Saxifraga odonti lorna

Aster  engelmani i
Delphinium occidentale

Rudbeckia occidental is
Geranium r ichardsoni i
Epi lobium Paniculatum
Veratrum californicum

Mimulus gut ta tus

Achi l lea mi l lefol ium
Lathyrus lanzwerti i

Osmorhiza chi lensis

Taraxacurn officinale

Caps el la burs a-Pastor is

Galium trif idum

Gent iana s  P.
V io la  canadens is

Total Forbs

Ribes viscosis s imun

sambucu s racemlit"" 
r,.,\A/q P

l 0  .2
1 .5
I .2

.9

.B

.2
T

14 .  B

19 .2
IB .  O
9.0
5 . I
4 .8
2 .8
2 .4

.B
-7
.6
.2
-2
.2
.2
T
T
T
T

64.2

r .4
-4--r .-s

L2
z
2
2
I

z4
22
11
6
6
4
3
I
I
I
T
T
T
T
T
T
T
T

79

2

T
T.
l9

T-z

Totals BO.  B 100

Est. Potential Prod. for Site 80.  B lb /acre



Table

Propos ed BYPa s s

Validation Area

70

Plant Community Character ist ics

LOCATION

NWI, /4  Sec 24 T135 R6E
Elevat ion 9140 f t .  -  On
contour from Waste Rock
Disposal Area to south fork

\TEGETATI-ON

Aspen s lumP

fil
UI

(')
-a
t<
o

Fll

fil

o

Taxa 7" Covet % Freq. % Comp.

Poa reflexa
Poa pratens is
Carex hoodi i
Bromus car inatus

Total  Grasses

Iathyrus lanzwertii
S te l la r ia  jamesiana

Col lomia l inear is
Helenium hoopesi i
Achi l lea mi l lefol ium
Rudb eckia occid ental is
Polygonum s awatctrren se

Chenopodium frernonti i
Epi lobium paniculatum

Vio la  s  p .

Os morhiza chi  I  ensis
Gal ium tr i f idum
Aster  sp.
Veratmm califoricum
Des cura in ia  sp.
Hackel ia f lor ibunda
Draba sp.
Mitel la stenopetala

Total Forbs

Ribes cereum
Sambucus racemosa
Populus tremuloides

Total Brows e

6.B
4 .0

-9 -
-  . .8
12 .  5

20  .0
L4  .2
9.  r
6.6
5 .6
5 .1
4 ,9
4 .8
3 .8
2 .8
1 .9
1 .8

.B

.B

.6
-4
.1
. I

84 .4

3 .1
2 .8

-  -B
6 .7

55
2A
r0
5

65
7A
35
25
30
35
50
45
30
I5
25
20

5
5

z5
15
5
5

5
15
5

7
4
I
1

I3

z0
14
9
6
5
5
5
5
4
2
2
2
1
I
I
T
T
T

BI

3
z
I
6

Totals 102.6 r 00%
! -
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Tree ProductivilY

VEGETATION

Aspen s lumP

LQC+rrQN

NWl, /4  Sec 24 T135 R6E
E leva t i on  9140  f t .

On contour from Waste Roak
Disposal Area to south fork

exi  st ing trai l .
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Table X\[II.

SITE

Reference Site t

Communify Ch aracteri sLics

LOCATION

NEf , /4  Sec  14  T l3S  R6E
Elevat ion 9 540 f t .

No.  fac ing s  loPe

Plant

\TEGETATION

Spruce / f  i r

frl

fil

Taxa % Cover % Freq . % Comp.

Agropyron canrnum.
Bromus car inatu s
Poa reflexa

Total  Grasses

Lu pinu s s er i  ceu s
Iathyru s lanzwertii
Achi l lea mi l lefol ium
Claytonia lanceolata
Arnica cordi fol ia
Osmorh iza ch i lens is
Coll insia parvif lora
Chenopodium fremontii
Des curainia pinnata
Hackelia f loribunda
Helen ium hoopes i i
Pyrola s ecunda
Agos eris aurantiaca
Viola adunca
Galium trif idum
Gayophytum nuttal l i i
Phace l ia  hasta ta

Total Forbs

Ribes montigenun
Abies lasiocarpa
Picea engelmanni i

Total Browse

.7

.6 .

.5
1 .8

I6 ,  3
9 ,3
2 .7
2 .L
1 ,6
I .6
r .2

.6

.5

.5

.5

.5

.z

. 2

. I

. 1

. l
38 .  I

I .3
.B

_ .1
2-2

10
7
4

47
37
14
L7
T7
30
t4
7
4
4
4
4
7
7
4
4
4

4
L4
4

z
I
t
4

39
22

7
5
4
4
3
I
I
1
I
I
1
I
T
T
T

91

3
2

.T
5

Totals 42.r I  00%
l -
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Table )fD(.

SITE

Reference Site I

LOCATION

NE 1,. /4 S ec 14 T I  35 R6E
Elevat ion 9540 f t .
No.  fac ing s loPe

Tre e Productivity

\TEGETATION

Spruce /f tr
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Table )O(.

SITE

Reference Site I

Plant Communtty Character ist lcs

LOCATION

NEl , /4  Sec  14  T13S
Elevat ion 9540 f t .
No. facing s lope

R6E

\TEGETATION

Gra ss/Forb/
Eld erberry

i

-

v

fl

Taxa % Cover % Freq. % Comp.

Agropyron caninun
St ipa co lumbiana
Stipa let termanni i
Mel ica bulbosa
Poa pra tens is
Bromu s car inatus
Poa fendler iana
Poa reflexa

Total  Grasses

Achi l lea mi l lefol iun
Madia glomerata
Ste l la r ia  jamesiana

Hel ianthel la uni f lora
Iathyrus lanzwertii
Polygonum sawatchense
Chenopodium fremontii
Circ ium s car iosurn
Taraxacum officinale
Hackelia f loribunda
Col lomia l in ear is
Phace l ia  hasta ta
Caps el la bursa-pastor is
Des curainia califomica

Total Forbs

2A .9
L7  . 9
11 .9
TL .2
10_  I
9 .9
7 .6

.1
89 .  6

24.9
13 ,5
10 .  I
5 .0
4 .9
4 .5
2 .5
1 .9
1 .9
I ,6
I .5

.B

.1

.L
74 .1

55
30
45
40
27
s5
40

5

I

60
45
50
10
25
35
25
5

?,5
15
10
5
5
5

13
1I
7
7
7
6
5
T-

s6

I5
I
7
3
3
3
I
I
I
I
T
T
T
q

44

Totals 163.7 r  00%
a -
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Table )CO.

SITE

Reference Site I

PLOTSIZE :  9 ' 6

Grazing ProductivltY

LOCATTqN

NEI /4  SEC L4 T13S R6E
Elevat ion 9  540, f t .

No .  fa c ing s loPe

\IEGETATION

Gra ss/Forb/
Elderberry

s Q . f t .

I

v

fl

HI

Taxa Dry'Wt. Prod. % ComP.

I-

I agtopyron caninum

I tu t " l i ca  bu lbosa
lB romus  ca r i na tus
I  pou pra tens is
I  St ipa columbiana
I St ipa let termanni i
J Ag.opyron smithii
I  Uordeum jubatum
I Poa ref lexa

Tota l  Grasses
Achi l lea mi l lefol iurn
Phacel ia hastata-
Hackel ia f lor ibunda
Taraxacum officinale
S te l l a r i a  j ames iana
Agos er is aurant iaca
Arabis dmmmondi i
Lappula occidental is
Iathyrus lanzwerti i
V io ta  s  p .
Madia glomerata
Nemophi la brevi f lon
Chenopodium fremontil
Galium trif idum
Cleome s errulata
As te r  sP .
Col l insia par i f lora
Des curainia Pinnata
Des curainia californica
Delphinium occid entale
Gayophytum nutta l l i i
Ruireic salicifol ius

Total Forbs
Chrys othamnu s vicidif loru s

Sambucus racemosa
Total Brows e

122 .50
78 ,  00
]8 .00
15 .  50
14 .  00
5 .20
3 .  00

.70
,30

25Tm
Tsg:rz

57.  60
39 .25
29 .  00
24  .84
17  .40
4 .75
4 .20
4 ,  00
2 .70
2 .AA
r .  s0

.30

.30

.2 ,5
T
T
T
T
T
T
T

347.2L
52 .  00

I
52.00

t9
T2
3
3
3
T
T
T
T

40
zi

I
6
4
3
5
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T

52
B
T
B

Totals 656.4 100

Es t. Potential Prod . for S lte 656 .4 -Lb /ac re
D -
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TabIe

SITE

)col. Plant Community Characteristlcs

Reference Site I

LOCATION

NE I , /4  SeC 14 T 13 S R6E

Elevat ion 9540 f t -

So.  fac ing s  loPe

YEGETATION

As pen

a
-a
k
o
fk

% Comp.% Cover

2T
14
L2
I1
IO
3
2
2
t
I
T
T
T
T
T
T
T
T
T

B3

97
BO
B4
74
67
60
10
ZO
24
ro
t4

7
4

L7
t4
4
4
4
4

13 ,3
6 .3
I .3
I . I

-6
*  . I
22 .7

29  .4
I9 .9
16 .  1
15 .5

'13 .7

4 .7
3 .0
2 .5
2 .3
1 .8

.B

.6

.5
-4
.3
.1
. I
. l

_.L
1I1 .5

Agropyron caninum

Poa reflexa
Mel ica bulbosa
Poa pratensis
Bromus carinatus
Carex hoodii

Total  Grasses

Gal ium tr i f idum

Nemophila brevif lora

Col lomia l inear is

Stel lar ia jamesiana

Lathyrus lanzwertii

Coll insia Parvif lora
Rudbeckia occid ental is

Achi l lea mi l lefol ium
Delphinium menziesl i

Gayophytum nuttall i i

V io la  sp.
Os morh iza occidentalis

Senecio s erra
Polygonum s awatchense

Chenopodium fremontii

Des curainia Pinnata
Lithophragma bulbosa

Penstemon sP.
Taraxacum officinale

Total Forbs

Totals
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Table

SITE

}O(III .

Reference Site I ' '  '

PLOT SIf tz 9.  6 sq. f t .

Gra zing ProductivitY

LOCATION VLGETATION

AspenNET/4  SEC I4  T I35  R6E
Elevat ion 9540 f t .
So.  fac ing s  lope

frl

fil

Taxa Dry 
'Wt. 

Prod. % GomP.

Bromus car inatus
Carex hoodi i
Mel ica  bu lbosa
Stipa columbiana
Poa reflexa
Agropyron caninum
Agropyron inermis

Tota l  Grasses
Nemophila brevif lora

Gal ium tr i f idum
Helen ium hooPes i i
Iathyrus lanzwertii
S te l l a ra  j ames iana

Col lomia l inear is
Phace l ia  ha s ta ta
Delphinium occidentale
Agastache urt ic i fo l ia
Hydrophyllum caPitatum

Madia  g lomerata
Gayophytum nutta l l i i

Osmorh iza che lens is
Des curainia cal i fornica
Achi l lea  mi l le fo l ium
Coll inisia parvif lora

Viola
Polygonum sawatchense
Chenopodium fremontii
Cryptantha sP.

Total Forbs
Sambucus coent lea
Populus tremuloides

Total Brows e

14.70
6 .30
2  .00
2  .40
I ,  B0
1 ,40

_ l  .35
a9.  55

152 .40
70 .20
59 .70
16 .50
I5 .64
r5 .25
14.70
10 .  64
5 .70
3 .  00
2 .75
2 .20
1 .  89
1 .75

.96

.75

.60

.25
T
T

37 4  .88
3L4 .00

s  -  60
3f9.60

2
I
T
T
T
T
T
3

2L
IO
B
3
3
3
2
2
I
T
T
T
T
T
T
T
T
T
T
T

5Z
44

I
a5

Totals 724.0 t00

Est. Potential Prod. for Slte 724. 0 lb, /acre
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I=ble )cclv.

SiTE

F_:ference Site I

:ocAflolq

r ;El /4 sec 14 T13S R6E
rievation 9 540 ft-
Sr .  fac ing s loPe

Tree ProductivitY

VEGETATION.
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Table )Oil/. -

SITE,

Reference Site 2

Plant Community Characteristlcs

LOCATION

NWl, /4  Sec 23 TI3S R6E

Elevat ion 9400 f t .

\rEGE$TION

Gra ss/Forb/
Elderberry

frl

Taxa | % Cover

23
20
L4
B
3
3
I
I
T
T
T
T
T
T
T

73

Stipa let termanni i

Carex hoodii
Bromus carinatus
Mel ica bulbosa
Agropyron caninum
Poa pratens is

Poa reflexa
Stipa columbiana

Total  Grasses

Lathyrus lanzwerti i

Col lomia l inear is

Viola adunca
Helen ium hooPes i i

Gal ium tr i f idum

Gayophytum nuttallii

Coll insia parvif lora

Madia  g lomerata

Polygonum s awatchense
Iappula occidental is
Ste l la r ia  jamesiana

Ch enopodium frernontii

Nemophila brevif lora
Arabis drummondil
Des curainia Pinnata

Total Forbs

Totals . '



Table )C{\i|[.

SITE.

Reference Site 2

PLOT SIZE: 9.6  se .  f t .

Grazing ProductivitY

LOC.\TION

NWl/4  Sec 23 T13S R6E
Elevat ion 9400 f t '

BO

VEGETATION

Gra ss /Farb/
Elderberry

EI

fil
o

Taxa Dry Wt. Prod. % ComP.

Carex hoodii
Bromus carinatus
Agropyron caninum
Melica bulbosa
Stipa let termanni i
Poa reflexa
Poa pratens is

Total  Grasses

Helen ium hoopes i i
Lathyrus lanzwerti i
Col lomia l inear is
Viola adunca
Gal ium tr i f idum
Phacel ia ha stata
Gayophytum nuttall i i
Hydrophylum caPitatum
Nemophila brevif lora
Ste l la r ia  jamesiana

Arabis drummondli
Polygonum sawatchense
As te r  sP .
Chenopodium fremontil
Coll insia parvif lor;a

Taraxacum officinale
Total Forbs

Artemisia tridentata
Total Browse

98.0
2L .A
13 .  0
L2 .O
9.8
L .2

_ .5
155 .5

306 .0
232  .2

65 .  B
39 .  0

2 .7
2 .7
2 .2
1 .5
I .5

-9
.8
.B
.5
T
T
T

656.6

23  .4
23  .4

t?.
3
2
I
I
T
T

19

37
ZB

B
5
T
T
T
T
T
T
T
T
T
T
T
T

7B

3
T

TotaIs 835.5 100

Est. Potentlal Prod. for Slte 83 5. 5 lb,/acre

D -
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Table

SITE

B I

YEGETATION

Spruce /Ftr

)oil/IL Plant Community Characteristlcs

Reference Site 2

LOCATION

NW1, /4  SEC 23 TI35 R6E

Elevat ion 9300 f t .

No. fa c ing s loPe

^L

rt

frl

fiI

Taxa I % Cover % Freq. % Comp.

Carex hoodii

Bromus car inatus
Total  Grasses

Ste l la r ia  jamesi i

Lathyrus lanzwertii

Osmorhiza chi lensis
Mitel la s tenoPetala
Hackelia f loribunda
Fragaria virginiana
Vio la  canadens is
Achi l lea mi l lefol ium
Moss  sP .
Hydrophyllum caPitatum

Thlaspi  montanurn
Gal ium tr i f idum
Taraxacum officinale
Viola praemors a
Epilobium alpinum
Pyrola s ecunda
Claytonia lanceolata
Arenaria s P .
Qhenopodium fremontii
Thalictrum fendleri
S i lene menz ies i i

Total Forbs

A.bies lasiocarpa
Sambucus racemosa
Ribes vis cos is simum

Total Brows e

6.2
3.?
9.4

14 .  I
L2  . l
7 .0
4 .3
3 .2
3. r
2.8
2 .3
2 .L
2 .0
r .4
1 .0

,6
.6
.2
.2
.2
.1
. I
. I
. 1

58 .3

2 .5
-1

1 .5
4 -L

24
30

67
27
60
14
20
z7
2A
L4
4

L7
10
7
7
7
7

'7

7
4
4
4
4

IO
4

10

9
5

L4

2L
L7
IO
6
6
4
4
3
3
3
2
I
T
T
T
T
T
T
T
T
T

BO

4
T
z
6

Totals 71.  B0 r0a%J
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Table )O{!rIII a

SITE

Reference Site 2 . . .

LOCATI9N

NWf, /4  Sec 23 T l3  R6E

Elevat ion 9300 f t .

No. facing sloPe

Tree ProducttvttY

YEGETATION

Spruce /Ftr
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Table )O{D(.

SITE

Reference S tte 2

Plant Communtty Characterl stics

LOCATION

NWI /4  Sec  23  T l3S  R6E

Elevat ion 9300 f t .  .
So.  fac ing s loPe

\TEpETATION

Aspen

frl

fil

% Comp.% Cover

T2
7
4
2
I

*-T
26

I5
I3
10
I
B
4
3
3
2
I
I
T
T
T
T
T
T
T

6B

4
I
I

.T
6

B4
64
20
24

7
4

94
64
B4
64
90
47
74
27
27
4

10
4
4
7
7
4
4
4

I4
4

10
4

29 .B
r5 .B
9.6
5.8
L .7

,5 .
63  .2

37  .2
31 .3
27  .2
18 ,  3
lB .1
10 .3
8 .3
8 .3
4 .7
2 .L
I .B
L .Z
L .2

.6

.6
,5
.5

_ .5
r72 ,7

10 .6
2 .L
1 .8

.5 .
I5 .  0

Poa pra tens is

Bromus car inatus

Carex hoodi i
Agropyron caninum

Melica bulbosa
Stipa lettermannii

Total  Grasses

Col lomia l inear is

Nemophila brevif lora

Gal ium tr i f idum
Lathyrus lanzwertii

S te l la r ia  j  amesi i
Achil lea mil lefoliuin
Coll inisa Parvif lora
Hackel ia f lor ibuda

Viola adunca
Agastache urticifol ia

Des curainia Pinnata
Tha lictrum f endleri
Vic ia americana
Delphinium occidental is
HydrophYlum caPitatum
Draba sP.
Potygonum sawatchense
Phacel ia hastata

&tal Forbs

Sambucus coerulea

Abies lasiocarpa
Populu s tremuloides
SymphoricarPos qeoPhi lus

Itrtal Brows e

Totals ' -
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Table )CO(.

SITE

Reference S ite 2 "i 
.

P L O T S I Z E :  9 . 6  s Q .  f t .

Gra zing ProductivitY

LOCATION

Nw1, /4  Sec 23 TI3s R6E

Elevat ion 9300 f t -

So .  fa c ing s loPe

B4

UEGETATI_ON

As pen

fl

fil

Taxa Dry 
'Wt. 

Prod. 7" Camp.

Bromus car inatus
Agropyron caninurn
Poa pratensis
Carex hoodii
Mel ica bulbosa

Stipa columbiana
Stipa let termanni i

Tota l  Grasses

Helenium hooPes i i

Lathyrus lanzwerti i
Hackel ia f lor ibunda
Rudbeckia occidentalis

Ste l la r ia  jamesiana

Nemophila brevif lora

Gal ium tr i f idum
Hydrophylum caPitatum

Ranunculus inamoenus
Des cura inia Pinnata
Thalictrum fendleri
Viola adunca
Fragaria v irginiana
Delphinium occid entale
Lithophrag ma bu lbifera
Coll inis a parvif lora

Taraxacum officinale
Total Forbs

Populus tremuloides
Sambucus racernosa

Total Browse

45.90
35 .70
28 .75
8 .75
5 .20
4 .  B0
3 .50

132 .60

I20 .30
BB.  OO
48 .25
27  .50
11 .04
7 .50
5 .  I0
4 .20
2 .50
1 .00

.90

.90

.30

.28

.25
T
T

3 18 .  02

I .  00
.20

L .20

1 I
B
6
2
I
I
T

2.9

27
20
1 l
6
3
2
I
I
T
T
T
T
T
T
T
T
T

7L

T
T
T

TotaIs 451 .8 r00

Est. Potential Prod. for Slte 451:B lb , /acre
' -o-_
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Reference Site 2

LOCATION

NWl, /4 sec 23 Tr3S R6E
Elevat ion 9300 f t .
So.  fac ing s loPe

Tree ProductivitY

vEGETAUON

As pen
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Table )COilI.

SITE

Reference Site 3

CommunitY Characteristlcs

LOCATI9N

NE1, /4  Sec 34 TI3S R6E

Elevat ion 8700 f t '

So.  fac ing s loPe

PIant

\TEGETATIOU

Aspen

I

-
v

fl

fil

Taxa % Cover % Freq. % Comp.

Bromus car inatus
Poa ref lexa
Carex hoodii
Agropyron caninurt
Mel ica bulbosa
Poa pratensis
Poa fendler iana
Stipa columbiana
Stipe I ettermannii

b ta l  Grasses

Lathyrus lanzwertii
Helenium hoopesi i
Nemophila brevif lora
Merten sia c i l iata
Smilacina stel lata
Ch enopodium frerronti i
Des curainia californica
Ranunculus inarnoenus
Rudbeckia occidental is
Galium trif idum
Vio la  canadens is
Coll insia parvif lora
Hackelia f loribunda
Hydrophyllum capitatum
Lappula occidentalis
Penstemon watsoni i
Polygonum sawatchense

Iotal. Forbs

Populus tremuloides
lbtal Brows e

51.8
14 .  5
7 .5
7 .2
7 .L
3 .8

.5
-2
-1

92 .7

I5 .8
5 .8
2 .9
2 .7
l .B
r.z

-9
.5
.5
.3
.3
-2
.1
.1
. I
-1
.1

33  _  4

2 .0
2 .0

94
50
L7
20
30
IO
4
7
4

77
2,7
34
10
10
34
24
4
4

t4
L4
10
4
4
4
4
4

41
L2
6
6
6
3
T
T

-T
74

13
4
2
3
I
I
T
T
T
T
T
T
T
T
T
T
T

z4

2
2

TotaIs 128.  ] rc0% t '
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Table )OOflIL

SITE

Reference Site 3 ... .

PLOT S IZE :  9 .6  sQ.  f t .

Grazing ProductivitY

LIOCAUON,

NEI , /4  SCC 34 T13S R6E

Elevat ion 8700 f t .

So.  fac ing s loPe

YEGETATION

AsPen

a
-a
k
o
tr<

fil

Dry Wt. Prod.

T
T
T

54

B
2

l0

207  .3
40 .6

8 .8
5 .2
2 .L
2 .0

2  66 .  0  '

51 .6
37 .  5
32  .0
2 l  .9
18 .8
r0 .5

1 ,5
l .z

.6

.5
-z
.2

Bromus car inatus
Agropyron caninum
Carex hoodii
St ipa columbiana
Stipa Iet termanni i
Mel ica  bu lbosa

Total Gras s es

Mertens ia c i l iata
Hackelia f loribunda
Lathyrus lanzwertii
Urtica dioica
Penstemon watsoni i
Chenopodium fremontii

Helenium hooPe s i l

N emophila breviflona
Thalictrum fendleri
Achi l lea mi l lefol ium
Ranunculus inamoenus
Rudbeckia occid entalis
Coll insia parvif lora

Des curainia califomica
Total Forbs

Populus tremuloides
Artemisia tridentata

Total Browse

488. b lb, /acreEst. Potential Prod, for Slte

i '
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Table )OOCIV.

SITE

Reference Site 3

LOCATI9N

NEI  /4  S 'ec  34 T13S R6E
Elevat ion B7A0 f t .

So. facing s loPe

Tree ProducttvitY

VEGETATIOI{
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Table )OO{V.

SITE

Reference Site 3

Plant Community Characteristlcs

LOCATION

NE1, /4  Sec  34  T13S' '  
E levat ion 8660 f t .

No.  fac ing s loPe

R6E

\TEGETATION

Spruce /f ir

nl

fil

o

T.axa 7" Cover % Freq. % Comp'

Carex hoodii
Poa fendler iana

Total Gras s es

Penstemon whiPPleanus
Lathyrus lanzwertii
Vaccinium scoParium
Lupinus s er iceus
Potenti l la fruticosa

Fragaria v irginiana'
V io la  canadens is
Antennaria microPhYlla
Col l insia parvi f lsa

Ga lium trif idum
Lepidium densi f lsum
Pyrola s ecunda

Total Forbs

Abies lasiocarpa
Ribes montigenurn
Artemisia tridqntata

lUaI Browse

r .2
- -2

L .4

4 .4
3 .6
2 .7
r .2
r .2

.6

.5

.2

.1

.1

. l

.L
14.4

18 .  4
r .2

- 1
19  . 7

I4
7

L7
14
24
4

I4
7
4
4
4
4
4
4

54
4
4

4

__T
4

I1
IO
B
4
4
2
2
T
T
T
T
-T,

4L

51
4
T-

55

TotaIs 35.5 r00% l '
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Table )CC{\II.

SITE

Reference Site 3

LOCATION

NE1, /4  Sec  34  T135  R6E
Elevat ion 8660 f t .

No.  fac ing s loPe

Tree ProducttvitY

vEGET4TION-

Spruce /tir
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Table )OOO/III.

SITE

Reference Site 3 . .

pLOT SIZE:  9 .  6  sq.

Gra zing ProductivitY

LOCATTON VEGETATION.

Artemi siaNE1, /4  SEC 34 TI35 R6E
Elevat ion 8640 f t .
So. facing s loPe

-
rt

fl

fil

Taxa Dry 
'Wt. 

Prod. 96 ComP.

Bromus car inatus

St ipa let termanni i
Agropyron caninurn
St ipa col lumbiana -

Carex hoodii
Tota l  Grasses

Penstemon watsoni i
Iathyrus lanzwertii
He len ium hooPes i i

C i r s ium sP .
Total Forbs

Artemisia cana
Total Brows e

47 .4
27  .3
17 .  5
2 .0
.L

94  -  6

62  . 5
44 .2
2 I .A

.6
TZB  .3

69_4.2-
694 .2

T
*T
10

2

T
I4

7-6
76

TotaIs 917.  r 100

Es t. Potential Prod . for S ite 917 .1  l b /ac re
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Tabl e )OO{D( .

SITE

Reference Site 3

Plant Communlty Characterlstics

LOCAIION

.  NEI , /   Sec 34 TI3S R6E

El evation B 62 0 ft '

Canyon floor

VEGETATION

Riparian

a
-q
k
o
fr{

fil

% comp.% Cover

15.8
T2 .L
B.B
6 .2
4 .3
5 .3

52 .5

2 .2
1 .2
r .2

. 7
-7
.6
.5
,5
.T
-1

7  .B

. r

. I

De schamPsia ca esPitos a

Carex a quat i l is

Carex microPtera
Carex rostrata
Poa pratens is

Juncus ensi fol ius
lbtal  Grasses

Epi lobium s P -

Trifolium rePens

Potentilla fruticosa

Equis etum aryense

Galium trif idum

Achil lea mil lefolitrm

Fragaria virgiPiana

Rorippa curviPes

Circium scar iosum

Coll insia Parvif lsa
Total Forbs

Artemis ia cana
lttal Brows e

60._4 | I  L00%
TotaIs

] -
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o Table

SITE

XL.

Reference Site 3

PLOT SI f r :  .96 sq.  f t -

Gra zLng ProductivitY

LqcArIQlV

NE1, /4  SEC 34  T I35  R6E
Elevation B 620 ft.

YEGETATION

Riparian

fl

fil

Taxa Dry Wt, Pfd. % ComP.

Carex aquat i l is
Carex rostrata
Carex microPtera
Des chamPs ia caesPitosa

]uncus ensi fol ius
Poa pratens is
Bromus car inatus

Total  Grasses

Circium s car iosurn
Epi lobium alpinum
Achi l lea mi l l  efol ium
As te r  sp .
Trifolium repens
Galium trif idum
Potenti l la fruti cosa

Total Forbs

Artemisia cana
Total Brows e

63.  0
30 ,  B
26 .2
22  .5
16 .  5
7 .8
4 .2

I71 .0

9 .0
.4
T
T
T
T

_T
9 .4

T
' 

rt.r
I

35
L7
15
13
9
4
7

95

5
T
T
T
T
T
T
5

T
T

Totals 180 .4 100

Es t. Potential Prod . for Slte 1B o:  4  Lb/e : re
i -o
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Table XIl.

SITE

Reference Site 4

Plant CommunitY Characteri  s t lcs

LOCATIOII

NW1,/4 Sec 24 Tl3S R6E

Elevat ion 8860 f t .

So.  fac ing s loPe

\TEGETATION

Aspen

i

-̂
v

frl

fil

Taxa % Cover % Freq. % comp.

19 .3
l I  . 4
10 .  3

-7
-5

45 .9
2A.5
L7 .T
12 .3
9 .1
7  .9
6 .7
6 .2
5 .5
4 .8
4 .2
4 .L
? .  .4
1 .8
L .2
r .2

- 7
.5
.5
-2
.1
- l

-. 1

I 19 .2
14 .8

3 .8
1 .1

L9  . 7

2.5
r -2

20
l0
IO

74
40
34
T7
4

10
4

74
74
60
27
34
14
44
40
30
T4
7

30
7

30
4

10
4
4

10
4
4
4

I
I
T
T

zL
1I
9
7
5
4
4
3
3
3
z
2
I
I
I
I
T
T
T
T
T
T
T

64
B
2

I I
5
6

_1
1 I

Bromus carinatus
Poa pratensis
Agropyron caninum

Elymus s imP1ex
Carex hoodii
Mel ica bulbosa
Stipa columbiana

Total  Grasses

Lathyrus lanzwertii
Galium trif idum
Aga s ta che urticifolia
Hackelia floribunda
Nemophila brevif lora
Mertensia ci l iata
Chenopodium fremontii
S te l la r ia  jamesiana
Viola adunca
Solidago parryi
GayophYtum nuttallii
Des curainia californica
Urt ica -dioica
Col lomia l inear is
Taraxicum officinale
Coll insia parvif lora
Achil lea mil lefolium
Polymonium sawatchens e
Helenium hooPesi l
Hydrophyllum hooPesii
Osmorhiza chi lensis
Rudbeckia occid entalis

Total Forbs

Sambucus racemosa
SymphoricarPos oreoPhilus

Populus tremuloides
Total Browse

TotaIs 184 .8 r00%
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Table XIJI.

SITE

Reference Site 4

PLOT SIZE:  9 .  6  sq.  f t .

Grazing ProductivitY

LOCATION

NW1,/4 Sec 24 TI3S R6n
Elevat ion BB60 f t .

So. facing s loPe

14EGETATION

As pen

I

-
U

EI

fil

Taxa Dry 
.Wt. Prod. 96 ComP.

Agropyron caninum
Bromus car inatus
f, Iymus simplex
Poa pratens is

M elica bulbosa .
Carex hoodil

Tota l  Grasses
Mertensia ci l iata
Aga stache urticifol ia
Solidago Parryi
Iathyrus lanzwertii
Hackel ia f lor ibunda
Viola adunca
Qhenopodium fremontii

Nemophila brevif lora
Gayophytum nuttall i i
Polygonum sawatchense
Ste l la r ia  jamesiana

Descurainia Pinnata
Hydrophyllum caPitatum 

I

Gal ium tr i f idum
Smi lac ina s te l la ta
Thalictrum fendleri
Col lomia I inear is
Achi l lea mi l lefol ium
Collinisia parviflora

Lipidium dens if lorurn
Total Forbs

Sambucus racemosa
Symphoricarpos oreoPhilus
Populus tremuloides

Total Brows e

51.45
35 ,70
12 ,00
7 .75
2 .A0
L .75

110 .  65
I32 .00
87 .  00
82 .50
58 .75
4L  .25
22  .20

8 .7  0
7 .  B0
4  .40
4  .25
3  .22
2 .75
2 .L0

.90

.90

.90

.75

.45
T
T

460.  B5
213 .  00

21 .  00
I5 .75

249  .7  5

7
5
2
I
T
T

15
I6
I I
t0
B
5
3
I
I
T
T
T
T
T
T
T
T
T
T
T
T

55
25

3
2

30

Totals B2l  .2 100

Es t. Potential Prod . for S lte 82t. ,  Ib/acre
D -



Table XIJII.

SITE

Reference Site 4

LOCATION

NWI, /4  SCC 24 TI3S R6E

Elevat ion BB60 f t .

So.  fac ing s loPe

Tree ProductivitY
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Table XLIV.

SITE

Reference Site 4

Plant Community Characteristlcs

LOCATION

NW1,/4 Sec 24 1135 R6E

Elevat ion BB60 f t -

No. facing s IoPe

99

VEGETATIOII

Spruce /fir

fil

Taxa % Cover 7" Freq. % Gomp.

Poa fendler iana
Carex hoodii
Bromus car inatus

Tota1 Grasses

Arnica cordifolia
Os morhiza chi lensis
Lupinus s ericeus
Trifolium repens
Mitetla stenoPetala
Fragaria virginana
Achi l lea mi l lefol ium

Pyrola s ecunda
Lathyrus lanzwertii

Monesis uni f lora
Aquilegia coerulea
Epi lobium alPinum

Hackelia f loribunda
Taraxacum officinale
Geranium fremontii
V io la  canadens is

Total Forbs

Ribes cereum
Abies Ia s iocarPa
Sambucus racemosa
Picea eng elmannii
SymphoricarPos oreoPhilu s

Total Browse

3.8
L .2

.8
5 .8

L5 .7
9 .3
4 .9
3 .3
3 .0
2 .7
2 .3
r .4
L.2

-6
.5
.5
-3
.2
.1
'1

46 .1

1 .8
.5

'  .5
.2
.1

3 .1

24
L4
14

50
67

7
7

24
27
L4
24

4
4
4
4

I4
7
4
4

IO
4
4
7
4

29
t7

9
6
6
6
4
3
3
I
I
t
T
T
T
T

B5

3
I
I

7
2
I

IO

T
T
5

TotaIs 55.  0 I  00% ; -



Table XIV.

SITE

Reference Site 4

LQCATI_OIl

NwI , /4  Sec 24 T l3S R6E
E leva t i on  BB60  f t .

No.  fac ing s loPe

Tree ProduclivitY
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Table XLW,

SITE

Reference Site 4

Plant Community Characteristlcs

LOCATION

NWI/4  SEC 24 TI3S R6E
Elevat ion B7B0 f t .

Canyon floor

I 01

VEGETATION

Riparian

nl

HI

Taxa % Cover % Freq. % Comp.

Carex hoodii
Bromus car inatus
Poa reflexa
Calamagrost is neglecta

Juncus ensi fol ius
Poa pratensis
Agropyron caninum

Total  Grasses

Geranium fremontii

Saxifraga odonti loma
Epilobium alpinurn .
Achi l lea mi l lefol ium
Os morhiza occidentalis
Aconitum columbiana
Trifolium repens
Hackelia f loribunda
Rorippa curviPes
Iathyrus lanzwertli
Mones es unif lora
Veratmm califorisum
Potenti l la fruticosa
Helenium hoope si i
Lupinus arg enteus
Fragaria virginiana
Penstemon humilus
Cystopteris fragilis

total Forbs

Ribes cereum
Total Brows e

29 .5
10 .  I
10 .  r
9 .5
7 .6
7 .L

.8
7  4 .7

48 .  6
35 .  6
17  .6
r7 .5
14 .  I
12 .5
11  .4
8 .1
7 .5
7 .0
3 .9
3 .9
2 .6
I .9
1 .9
l .B

.B

.8
197 .5

_  4 .L
4 .L

70
30
45
25
20
z5

5

'so

7A
55
55
65
30
25
15
r5
t5
IO
10
r0
I
5

20
5
5

20

I1
4
4
3
3
3
T

2B

1B
l3
7
7
5
4
4
3
3
2
z
I
I
T
T
T
T
T

70

2
n

TotaIs 276.3 r00% l -
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Table XLWI.

SITE.

Reference Site 4 "'

PLOTSIZE :  . 96  sQ .

Grazing ProductlvitY

!pCATION

rsrWL/A Sec 24 TI3-S R6E
Elevation 87B0 ft '

CanYon floor

r02

vEeIErArloll

Riparian

frl

Taxa Dry 
'Wt, Prod. % ComP.

Carex hoodii
Elymus glaucus

Juncus ensi fol ius
Poa reflexa
Bromus carinatus

Carex aqual i l is
Total  Grasses

Veratrum califoricum

Geranium fremontii
Achil lea mil lefolitrm

Saxifraga odonti loma

Rorippa curviPes
Trifolium rePens
Epilobium alPinum

Fragaria virginiana
Lathyrus lanzwertii
Os morhiza occidentalis
V io la  s  P.

Total Forbs

38.  50
6 .  00
3 .  50
1 .  80

.30
T

50,  I0

2  10 .  00
10 ,80

5 .7  6
5 .  10
2 .  L0
I .  BB

.46

.30

.2 .5
T

-T
236 .  l5

14
2
2
T
T
T

1B

73
4
?,
2
I
T
T
T
T
T

_T_
B3

Totals 286 .25 I  00%

Est. Potentiar Prod . ' for Site 286 . ZS tb/acre



Tab leX l , u l l . p l an tCo rnmun i t yCha rac ta r i s t i c sSummary

vesetation I "11;'Type |  %

Aspen  I  I 57

I
Spru ce/Fir I

Spruce t 4 5
Fir 

I
Sasebrush 

I 
tz 0

Gra ss/Eorb/ |
Elderberry 

I  
150

Riparian | t. ut

Produc-
tivity
Ihs/Acre

No .  T rees
per A:re

D iam.  Jnc .
mm/yt .

D i a m .  [ n c .
l 0  y r .  A v .

sB6

917

746

r82

124

351 4.2
3 .4

3 .4

3 .3
2 .2
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L. Tree Growth Rates for Validation Sites

Site
No .

Taxa' No.  o f  t rees
m ea sured

Av. growth in

diameter
(mmlvr)

'Av.  I  O iYr .
growth /dia.
(mm/yrl

4. I  mm
3.2
3 .8

3 .9
3 .7
7 .4

6 .6
5 .2
3 .8

2 .4
2 .5
2 .9

4 .8
2 .8
3 .9

3 .3
2 .9
3 .7

4 .3

2 .6  mm
r .9
2.7

3 .7
2 .6
5 .4

6 .0
3 .3
3 .5

1 .6
.9

2 .6

3 .3
z.a
3.9  ' .

2 .7
2 .2
3 .0

2 .6

PortaI
Yard

I

2

3

ll
l'l
l*"r,"i
lnock l
lo is-

lno t . t

|;::

lpos ed
lgvpu t t

l*".0

Picea eng elmani i
Abies la s iocarpa
Populus tremuloides

Picea engelmani i
Abies lasiocarPa
Populus tremuloides

Picea engelmanii
Abies las iocarpa

Populus tremuloides

Picea eng elmanii
Abies lasiocarpa
Populus tremuloides

Picea eng elmani i
Abies lasiocarpa
Populus tremuloides

Picea engelmani i
Abies lasiocarpa
Populus tremuloides

Populus tremuloides

6
5

r0

5
4
6

3
5
5

3
4
4

3
4
5

4
4
5

Tota 1s 90
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APPENDIX

s c i e n t i f i c  a n d  c o m m o n  n a m e s  o f  p l a n t  s p e c i e s
o n  t h e  M c K i n n o n  p r o p e r t i e s ,  S k y l i n e  p r o j e c t ,

C o a s t a l  S t a t e s  E n c r g y  C o m p a n y

S c i c n t i f i c  N a m e

A b i e s  I a s i o c a r p a
A c h i l l e a  m i l l e f o l i u m
Actaea rubra
Agas tache  u r t i c j fo l i a
Agos er is  aurant iaca
Agropyron caninum
Agropyron cr is tatum
Agropyron in term edium
Agropyron spicatum
Agropyron s mithi i
Agrost is  scabra
Agros t i s  s to lon i fe ra
Agros t i s  va r iab i l i s
AlopecurL ls  pratens is
Amaran thus  sp .
Arnelanchier  a ln i fo l ia
Androsace  s  ep ten t r iona l i s
An tennar ia  m ic rophy l la
Aqui leg ia coeru lea
Arabis drummondii
Arctostaphylos patu la
Arenaria s p .
Arn ica chamis sonis
Arnica cordifol ia
Arrhenatherum elat ius
Artemisia cana
Artemis ia cana var .  bo lander i
A r temis ia  d racuncu lus
Artemis ia f r ig ida
Artemisia tr identata
As te r  ch i lens is
As  te r  enge lmann i i
As te r  occ iden ta l i s
As t ragalus argophyl lus

C o m m o n  N a m e

Subalp ine f i r
Yarrow
Ba neberry
Net t le lca f  g iant  hyssop
Orange agos er is
Wh eatgra s s
Crcs ted wh eatgra s s
In termedia te  whcatgras s
Bluebunch wheatgrass
Western wheatgrass
Rough bentgra s s
Redtop

Meadow foxtai l
Redroot
S ervic eberry
Pygmy  rock  j asm ine
Pu s s ytoes
Columbine
Rockcre s s
Ma nza n i ta
San dwort
Chamisso  a rn i ca
Heart leaf arnica
Tal l  oatgrass
Si lver  s  agebrush

Wormwood
Fr inged sagebrush
Big  sagebmsh
Pacif ic aster
Engelmann aster
Western aster
Si lver- leaved mi lkvetch

129
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As tragalu s conva I lariu s

Barbarea orthoceras

Bromus anoma lus

Bromus car inatus
Bromus inermi s

Bromus tectorum
Ca lamagros t i s  neg lec ta

Cal tha lcp tosePala
CapseI Ia  burs  apa s tor is

Cardamine cordi fol ia
Cardaria draba
Carex  aqua t i l i s
Carcx  egg lcs ton i i
Carex g eyeri
Carex hoodii
Carex kel loggi i
Carex lanug inos a

Carex microPtera
Carex pra egraci l i  s

Carex nebraskens is
Carex ros si i
Carex rostrata
Cast i l le ja  leonard i i  ,
Cast i l le j  a l inar i i fo l ia

Catabrosa aquat ica
Cerast ium sP.
Cercocarpus montanus

Chenopodium fremont i i

Chorispora tenel la
Chrysothamnus naus eosus

Chrysothamnus viscidi f lorus

Cirs ium f  ol io s um

Cirsium vulgare

Clemat is  h i rsut is  s  ima

Cleome s ernrlata
Claytonia lanceolata

Col l insia parvi f lora

Col lomia l inear is
Coral lorhiza sP.
Comandra umbellata
Crepis aciminata
Cryptantha cras sisePala
Cystopter is f ragi l is
Dactylis glomerata
Danthonia unisPicata

Le s s er ru shy milkvetch
Wintercres s
Ripgut brome
Mounta in  brome
Smooth brome
Cheatgras s
S l i rns tem recdg rass
Marsh  mar igo ld
Shepherds purse

I{eart leaf bi t tercre s s
Whitetop
Watcr  s  cdge
Egg les ton  s  edge
EIk  s  edg e-
Hood sedge
Kel logg s edge
Wool ly  sedge
Sma l lw ing  sedge
Si lver  s  edge
Nebraska  sedge
Ross  sedge
Beaked  sedge
Leonard pa inted- cup
Wyoming painted-cuP

Brookgras s
Cera st ium
Birch- leaf  mounta in  mahogany

Fremont goos ef oot

Chori s pora
Rubber rabbitbrush
Low rabbitbru sh
Elk thi  s t le
Bul I  th is t le
Douglas c lemat is
Bee spider f lower
Ianceleaf spr ing beautY

Blue-eyed mary
Slender leaf  co l lomia
Coralroot
Ba s tard toadf lax
Tapert ip hawksbeard
Plains hiddenf lower
Bri t t le bladderfern
Orchard gras s
Onespike danthon ia
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De lph in ium menz ies i i
De lph in ium occ identa l is
Dcs  champs ia  caesp i tosa
Des crLlainia cal i fornica
Des curainia pinnata
Draba s  p .
E leochar i s  sp .
E lymus  g laucus
Epi lob ium a lp inum
Epi lob ium angust i fo l ium
Epi lob ium panicu la tum
Equisetum arvense
Er igeron spec iosus
Erig eron subtrinervis
Er iogonu m umbel la tum
Erysimum a s perum
Fragar ia  v i rg in iana
Fras cra  s  pec iosa
Fri t i  I  lar ia atropurpurea
Gal iurn tr i f idum
Gayophytum nuttal l i i
Gen t i ana  sp .
Geran ium f rc rnont i i
Geran ium r ichardson i i
Geum macrophyl lum
Gil ia aggregata
G i l i a  sp .  (annua l )
Glaux mar i t ima
Glycer ia str iata
Habenaria s pars i f  lora
Hackel ia f lor ibunda
Ifackel ia patens
He len ium hoopes i i
Herac leum lanatum
Hieracium scouler i
Hordeum bra chyanth erum
Hordeum jubatum
Hydrophyl lum ca pi tatum
Iva axi l lar is

Jun cu s arcticu s

Juncus ens i fo l ius

Juncus long is ty l ls
Koeler ia ni t ida
Lactuca scar iola
Lappula occidental is

(-Qgrso-n- Nc:l'q)

Menz ies  l a rkspu r
Western larkspur
Tuf ted ha i rgrass
Cal i fo rn ia  tansy mustard
Pinnate  tansy mustard
Rockcres s
Sp ike rush
Blue rv i ld rye
Alp ine wi l lowherb
Fire'.veed
Autumn wi l lowherb
Hors etai l
Oregon f lcabane
Threenerve f leabane
Umbel late buckwheat
Wal l f lower
Strarvb erry
Shorvy fras era
Purplespot f r i t i l lary
Smal l  bedst raw
Bigf lower groundsmoke
G ent ian
Fre;:ont g eranium
Richardson geran ium
Largeleaf avens
Skyrocket gi l ia

Sea mi lkwort
Fo't"r ' l  mannagrass
Bog orctricl
Shorvy  s t ickseed

Orange s  neezeweed
Cor ' . 'parsn ip
Wool ly weed
Meadow barley
Foxtail barley
Water leaf
Poverty weed
Arctic ru sh
Swordleaf rush
Longstyle rush

Junegras s
Prickly let tuce
Western water leaf
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Lathyrus lanzwert i i
Iathyrus pauciflorus
Lepidium densi f lorum
Ligusticum porteri
L inanthus harkness i i
Lithophra gma bulbifera
Lonicera invo lucra ta
Lonicera utal-rensis
Lup inus argenteus
Lupinus ser iceus
Lu zu Ia parvif lora
Ma cha cranth cra big elovi i
Ma chaeranth era can es cens
Madia glomerata
Mahonia repens
Medicago sat iva
Mc l i ca  bu lbosa
Mer tens ia  c i l i a ta
M imu lus  gu t ta tus
Mi te l la  s tenopeta la
Moneses un i f lo ra
Monolep is  nut ta i l ianus
Muhlenberg ia  f j l i fo rmis
Muhlenberg ia  racemosu s
N emophila brevif lora
Orthocarpus tolemi
Osmorh i za  ch i l ens i s
Osmorh iza occidental is
Pachyst ima myrsini tes
Pens temon  humi lus
Pens temon procerus
Penstemon subglaber
Pens temon wa tsoni i
Pens temon whippleanus
Phacel ia hastata
Phacel ia heterophyl la
Phace l ia  ser icea
Phleum a lp inum
Phleum pratense
Phlox caespitosus
Physocarpus malvaceous
Picea engelmanni i
P icea pungens
Pinus f lex i  l i s
Plagiobothrys scouler i

fCommon wamel

Lan zwert  sweetpea
Utah sweetpea
Pra ir ie pepperweeC
Por ter  l igust icum
Harknes s  g i l ia
Woodland s tar
Bearberry honeysu:kle
U tah  honeysuck le
Si lvery lupine
Si lky  lup ine
Mil let t  woodrush
B igc low  as te r
IIoary a s ter
Tarweed
Oregon grape
Alfa lfa
Oniongra s s
Blu ebel l
Monkeyf lower
S ma I lflower miten,,-crt
Woodnymph
Nut ta l  monolep is
Pu  l l up  muh ly
Green muhly
Great Basin nemopi i ia
Tolemi owlclover
Spreading sweet  roc t
Swee t  an i s  e
Mountain lover
Low beardtongue
Litt le f lower beardtcngue

'Wats 
on beardtongue

Whipple beardtongue
Aus la te  phace l ia
Vari l  eaf phacel ia
Si lky  phace l ia
Alpine t imothy
Timothy
Caespitosr i  phlox
Ninebark
Engelmann spmce
BIue spruce
Limber pine
Scouler popcorn flo...;er

132
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Lathyrus Ianzwert i i

I-a thyrus pau ciflorLl s
Lepid ium densi f lorum
Ligust icum por ter i
L inan thus  harkness i i
L i thophragma bulb i fera
Lonicera involucrata
Lon ice ra  u tahens is
Lupinu s arg enteu s
Lupinus s er iceus
Lu zu la parvif lora
Ma cha eranth era b igelov i i

M a c h a e r a n t h c r a  c a n e s c e n s
Mad ia  g lomera ta

Mahon ia  repens
M edi  cago s at iva
M e l i ca  b r r  l bosa
M c r t c n s i a  c i l i a t a

M i m u l t r s  g u t t a t u s

M i t e l l a  s t e n o p e t a l a

Moneses  un i f l o ra
Mono lep is  nu t ta  I  l i a  nu  s
Muhlenberg ia f i  l i formis
Muh lenberg ia  racemosus
N emophila brevif lora
Orthocarpus tolemi
O s morhiza chi len s  is
Osmorh iza  occ iden ta l i s
Pachyst ima myrs in i tes
Pen s temon humi lu s
Pens temon procerus

Pens temon s  ubg laber
Pens temon watson i i
Pens temon wh ipp leanus
Phace l ia  has ta ta

Phacel ia  heterophyl la
Phace l ia  se r i cea
Ph leum a lp inum
Phleum pratens e
Phlox caespi tosus
Phys ocarpus malvaceous
Picea engelmanni l
P icea  pungens

Pinus f lex i  l is
Plagiobothrys scouleri

(Common

Lan zwert sweetpea
Utah sweetpea
Pra ir ie pepperweed
Por ter  l igust icum
Harknes s gi l ia
Woodland s tar
B earberry hon eys u:kle
U tah  honeysuck le
Si lvery  lup ine
Si tky  lup ine
Mi l le t t  woodrush
B ige low  as te r
I{oary a s ter
Tarweed
Oregon grape
Alfa lfa
Oni  ongra s  s
B lu cb el l
Monkcyf lower
Sma I  l f lower miten., 'cr t
Woodnymph
Nut ta l  monolep is
Pul lup muhly
Green muhly
Great  Bas in  nemopi i la
Tolemi owlclover
Spreading sweet roct
Sweet  an is  e
Mountain lover
Low beardtongue
Litt le f lower beardtcngue

Wa ts on b eardtongu e
Whipple beardtongue
Aus la te  phace l ia
Var i leaf  phace l ia
Si lky  phace l ia
Alpine t imothy
Timothy
Caes pitos e! phlox
Ninebark
Engelmann spmce
Blue spruce
Limber pine
Scouler popcorn flo',rer

N a m e
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Poa bu lbosa
Poa canbyi
Poa fend ler iana
Poa inter ior
Poa nervos a
Poa pra tens is
Poa refl exa
Poa sandberg i l
Po lemon ium fo l i os i s  s imum
Polemonium pu lcher r imu m
Polygonum aviculare
Polygonum bi  s tortoid es
Polygonum doug la  s  i i
Po lygonum sawatchense
Populus tremuloides
Potent i l la ans er ina
Potent i l la  f ru t icosa
Po ten t i l l a  g landu  l osa
Potent i l la  grac i l i s
Prunus virginiana
Ps eudots  uga m en z i  e  s  i i
Pyrola s ecunda

Qu ercu s  gambel le i
Ranuncu lus  a  l i smaefo l ius
Ranunculu  s  inamoenus
Ranunculus  tes t icu la tus
Ribes cereum
Ribes  hudson ianum
Ribes inerme
Ri'bes montigenum
Ribes  v i scos i ss imum
Rorippa curvipes
Rosa woods i i
Rubus idaeus
Rubus parvif lorus
Rudbeck ia  occ identa l is
Rumex acetose l la
Rumex cr ispus
Rumex sa l ic i fo l ius
Salix geyeri
Sal ix glauca
Sal lx r ig ida
Sambucus coenr lea
Sambucus racemosa
Saxifraga odont i loma

(cernns-ll-qrsj

Bulbous b luegras s
Canby blu egra s s
Muttongrass
Is land  b lueg rass
Wheeler  b luegrass
Kentucky b luegrass
Nodd ing  b lueg rass
Sandberg  b lueg rass

Jacobs ladder
Skunk leaf  j  acobs ladder
Pros trate knotweed
Amer ican b is tor t
Douglas knotweed
Sawatch knotweed
As pen
Si lverweed cinquefoi l
Bush c inquefo i l
G landular  c inqu e fo i l
Sl  end er c inqu efoi l
Chokecherry
Dougla s fir
Sidebel ls wintergreen

Buttercup

Bur buttercup
Squaw currant
Hudson bay currant
Whitestem goos eberry
Qoos eberry currant
Sticky currant
Obtuse f ie ldcress
Woods ros e
Raspberry
Thimble berry
Western coneflower
Sheep s orrel
Curly dock
Wil low dock
Geyer wi l low
Grayleaf wi l low
Watson wi l low
Blue elderberry
Red elderberry
Wa shington s axifrage
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Scrophu  la r ia  I  anceo la ta
S edum d  eb i le

Senec io  in teger r imus

Senec io  rnu  l t i l oba tus
Senecio s  erTa
S h e p h e r d i a  c a n a d e n s i s
S i t a n i o n  h y s t r i x
S i l  c n e  a n t i r r h i n a
S i  l e n e  r n e n z i c s i i
S m i l a c i n a  s t e l l a t a
Sol idago parry i

S orbu s s copu l ina
S t c l l a r i a  j a r n e s i a n a

St ipa  co lu rnb iana
St ipa  le t te rman i i
Symphor icarpos oreophi lus
Taraxacum o f f i c ina le
Te t radymia  canes  cens
Thal ic t rum fendler i
Thermops is  montana
Tha la  sp i  montanum
Tra gopogon clubiu s
T r i f o l i u m  k i n g i i
T r i fo l i um rcpens
Tr i se tum sp ica tum
Tr is  etum wol f i i
Ur t ica d io ica
Va le r iana  occ iden ta l i s
Veratrum cal i forn icum
Verbascum thapsus
Veronica serpyl l i fol ia
V ic ia  amer icana
Viguiera rnult i f lora
Vio la adunca
V io la  canadens is
Vio la praemorsa

Note

(q_o4fngl Ng.no

La nc el eaf f  igwort
Stonecrop
Lambs tongue
Lobeleaf  grounds e l
B i t te rweed  g roundse l

Rus s et buf fa lob erry
Bc-r t t lcbrush
S l e e p y  s i l e n e
M e n z i e s  s i l e n e

F a l s e  s o l o m o n s e a l

Parry goldenrod

M o u n t a i n  a s h
Tuber s tarwort
Suba lp ine  need legrass
Let terman needl  egra s  s
Mountain snowberry
Dande l ion
Gray hors ebru sh
Fend le r  meadowme

Golden  pea

B lu  e  pennycres  s
Ye l low goa tsbeard

King c lover
\Mhi te dutch c lover
Sp ike  t r i se tum
WoIf  t r isetum

St inging net t le
Wes te rn  va le r iana
Fa lse  he l lebore

F lanne l  mu l le in
Thymeleaf  speedwel l
Amer ican vetch

Showy gold eneye
Hook v io let

Canada v io let
Yel low v io let

Common names were der ived in  large par t  f rom the fo l lowing
p u b l i c a t i o n :  p l u m m e r ,  A .  p .  ,  S .  B .  M o n s e n ,  a n d  R .  S t e v e n s ,
L977 .  rn te rmounta in  Rangep lan t  names  and  symbo ls .  USDA
Forest  serv ice General  Technical  Report  INT-38.  gz pp.

o



Soil  Resources

*1.  The chemical  and physical  analyses of  topsoi l  and

overburden for €rreas proposed for surface disturbance and

major structures is not c lear.  I t  appears that  data

has been incorrect ly col lated to s i tes.  In addi t ion'  not

all of the paraneters have been examined such as acidity

or alkal-inity . Based on the l imi ted inf ormation submitted ,

the appl icant wi l l  have to test  for  sodic concentrat ions

of topsoi l  and overburden.

t



S o i l  R e s o u r c e s  S e c t i o n  7 8 3 . 2 L  ( 2 1 f . 1 0 ( c ) )

N O T E :  T h e  r e v i s e d  s o i l s  r e p o r t  ( a l s o  r e f e r r e d  t o  a s  t h e  F e b r u a r y  R e p o r t )

re fe renced ln  the  fo l low ing  d lscuss ion  may be  found ln  th is  document  aC

t h e  e n d  o f  t h e  V e g e t a E i o n  a n d  R e v e g e t a t i o n  s e c t i o n .  A  s i n g l e  i n t e g r a t e d

so i l s  and vegeEat ion  reporE rdas  prepared by  the  consu l tan ts .

Def ic iency  1 .  -  The chemica l  and phys ica l  ana lyses  o f  topso i l  and overburden

f o r  a r e a s  p r o p o s e d  f o r  s u r f a c e  d i s t u r b a n c e  a n d  m a j o r  s t r u c t u r e s  i s  n o t

c l e a r .  I t  a p p e a r s  t h a t  d a t a  h a s  b e e n  i n c o r r e c t l y  c o l l a t e d  t o  s i t e s .  I n

add i t ion ,  no t  a l l  o f  the  parameters  have been examined such as  ac id i ty

o r  a l k a l l n i t y .  B a s e d  o n  t h e  l i m i r e d  i n f o r m a t i o n  s u b m i t t e d ,  t h e  a P p l i c a n t

w i l l  have to  tes t  fo r  sod ic  concent ra t ions  o f  topso i l  and overburden.

Response. -  Tables LI-LXVI contain chemical  and physical  analyses on

t h e  s o l l s  t h a t  h a v e  b e e n  i d e n t i f i e d  f o r  t h e  p r o j e c t  a r e a  ( R e P o r t  P P .  1 0 6 - 1 2 9 ) .

These tab les  w111 be  comple ted  fo r  a l l  topso i l  hor izons  as  the  in fo rmat ion

|s  compi led .  Pages 15  and 16  o f  Repor t  descr ibe  the  methods  used fo r

chemica l  ana lys is .  Phys ica l  ana lys is  i s  de termined by  f ie ld  observa t ions

and s tudy .  Chemica l  and phys ica l  ana lyses  o f  overburden are  inc luded.

T h e  p H  a n d  c o n d u c t i v i t y  o f  s a c u r a t i o n  e x t r a c t  ( E C )  a r e  p r e s e n t e d  o n  t h e

so l1  tab les  c l ted  above,  and aga in  these tab les  w111 become comple ted  as

t h e  i n f o r m a t i o n  i s  o b t a i n e d  i n  t h e  1 9 8 0  f i e l d  s e a s o n .

Sodic concentrat ions wi l l  be determined and recorded onto tables only  when

1
the  EC x  10 '  shou ld  exceed  2  mmhos /cm,  o r  t he  pH  shou ld  exceed  8 .4 .

Table data w111 be summar ized in  a mapping uni t  descr ip t lon.  The mapplng

un l t  desc r lp t ions  w i l l  be  submi t ted  w i fh  the  so i l  su rvey .



Chemical  Analysj ls of  Overburden

The fo l low ing  da ta  were  ob ta ined by  pu lver iz ing  core  samples  and mix ing

t h e  c o r e  s a m p l e  i n  d i s t l l l e d  w a t e r  f o r  2 4  h o u r s  w i t h  a  b l e n d e r .  T h e  d a t a

cor re la t ,e  w l th  waEer  qua l i t y  ana lyses  o f  sur face  and spr ing  waters  in  the

a r e a  w i t h  t h e  t e s t  w a t e r  c o n t a l n l n g  s l i g h c l y  h i . g h e r  c o n c e n t r a t i o n s  o f  s o m e

E r a c e  m e t a l s  s u c h  a s  E o t a l  i r o n .  T h e  s l i g h t l y  b a s i c  n a t u r e  o f  t h e  w a E e r

prevents  t race  e lements  f rom s tay ing  in  so lu t lon .  Thus ,  to ta l  i ron  is

usua l ly  less  Ehan 1  *g /1  in  the  na ture  waEers  a t  the  s i te .  To ta l  l ron  in  the

t e s t  s a m p l e  r a n g e d  f r o m  0 . 5 9  E o  L 6 , 7  m g / l .

D r i l l  h o l e  s i t e s  c a n  b e  l o c a t e d  i n  E h e  S o i l s  p o r t l o n  o f  t h e  m i n e  a p p l i -

cat i -on in Volume A-2.
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Soi l  Resources

2. The soi l  resource

as to the suitabi l i ty

areas and the amount

areas.

informat ion should include an analysis

o f  the  topso i l  in  d i f fe ren t  vegeta t ion

avai lable for  use i -n these di f ferent

!



Def lc iency  2 .  -  The so i l

as  to  the  su i tab l l l t y  o f

the amount available for

Response. -  Pages 24 and

for the amount of  topsoi l

sui table for  reclatnat ion

a r e a s .

resource informat ion should include an analysls

the  topso l l -  ln  d l f fe ren t  vegeta t ion  areas  and

use in  these d i f fe ren t  a reas .

25 of  the February report  supply the informat ion

avai lable.  The volume of  soi l  considered as

purposes  is  computed fo r  each o f  the  vegeta t ion



Soi l  Resources

3.  Maps

locat ion

tions on

should del ineate toPograPhic

in order to ProPerlY locate

proposed surface disturbance

features or cadastral

so i l / vegeta t ion  assoc ia -

areas .  -



Def lc iency 3.  -  Maps should del ineate topographic  features or  cadastra l

l -ocat ion in  order  to  proper ly  locate so i l /vegetat ion associat ions on

proposed sur f  ace 
.d is turbance 

areas.

Response. - This is the same defi-ciency as Item 6 in Vegetation and

Revegetation and is handled there.



Soi l  Resources

*4. A soi l  survey at  the reconnaissance leve1 for the lease

area and a high- intensi ty detai led soi l  survey for the

portal  area, faci l i t ies area, and surface dj .sturbance area

should be included in the appl icat ion.  The standards

used in the soi l  survey should be ident i f ied or the Soi l

Conservat ion Service (SCS) Nat ional  Cooperat ive Soi l  Survey

Standards should be used. Scales of  the maps should be

no less than LzLZr000. Complete mapping uni t  descr ipt ions

should be included in the appl icat ion.

I



Def ic iency  4 .  -  t tA  so i l  survey  a t  the  reconna issance leve l  fo r  the  lease

area and a hlgh- lntensi ty detai l -ed soi l  survey for the portal  area

faci l i t ies area, and surface disturbance area should be included in the

appl lcat ion.  The standards used in the soi l  survey should be ident i f ied

or the Sot l  Conserrrat ion Service (SCS) Nat lonal  Cooperat ive Soi l  Survey

Standards should be used. Scales of  the maps should be no less than

LzLZr000. Complete mapping uni t  descr ipt ions should be included in the

a p p l i c a t i o n .  t t

Response.  -  The in tens i ty  o r  o rder  o f  so i l  survey  to  be  used in  the  por ta l ,

fac l l l t i es ,  and sur face  d is tu rbance areas  is  be ing  recons idered by  SCS

off ic ia ls due to the disturbance which has already taken place ln some of

these areas. We wi l l  work wi th these people and comply wi th the f inal

decis ion.  The remaining area wi l l  be surveyed at  an order 3 level .

The survey standards wi l l  eome from the Nat ional  Soi l  Survey Handbook and

the Revlsed Soi l  Survey Manual which are standards for the Nat ional

Cooperat l -ve Sot l  Survey Standards.

Maps w111 be of  a  scale greater  than LzL2,000 for  a l l  areas.

As the sun/ey progresses, mapping unit descript ions which comply with the

above-mentioned standards wil l  be writ ten and submitted with the soi l

sur:vey.



o
Soi l  Resources

*5. Potent ia l  product iv i ty of  exist ing soi ls should be

included in the aPPl icat ion.

!



Def ic iency 5.  -

i.ncluded in the

Potential productivi ty

appJ-ication.

of exist ing soi ls should be

of exist ing soi ls wi l l  be included in

developed during the f ield season of

Response. - Potential productivi ty

the mapping unit descript ion to be

1 9 8 0 .
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MAPS:

LIST OF MAPS

A - LEA,SE AREA VEGETATION

B - ACCESS ROAD VEGETATION

C - PORTAT YARD AREA YEGETATION

D - PORTAL YARD AREA SOILS

E - PRE- AIVD POST-MINING RECI.{MAIION

; '
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SECTIONS 7 83 .24 ,

AND WILDLI  FE

784.2L (2LL-10 (c)  , zLL.4 (d) )



Fish and Wildlife

*1. The appl-icant should supply data on the occurrence

of the threatened or endangered species within the mine

pl?n area and adjacent areas and should indicate the

measurement or search methods used to determine their

presence or absence. The U. S. Fish and I{ i ld l i f  e Service

list of threatened and endangered species as well as

other l is ts of  such species and ranges in the State should

be used to dete:mine the potential presenee of endangered

and threatened species.

o



o-

Fish and l,li ldlif e

cenera l  cornnent :  Revis ions arc at tached for  the Terrest r ia l  wr  r .dr i fe- -Manrnalpor t ion (at tachrnent  c)  and for  r .e  Aquat ic  wi iJr i r .  sect ion (At tachnent  D)  ofVoturne A-5, These revisions have b;J;-;;;p;;;; in response ro comnenrs in atechnica l  rev iew by the Div is ion r t  wr  r  i  i . -  n ! "o. r r " . "  .  These revrs ions,whlch prov ide c lar l f icat ion on 
"" . r . .u i  

- i " " r . " , ' " i f f  
be appropr ia te ly  cross_referenced at  a la ter  daEe.

s e c t i o n s  7 8 3 . 2 0 ,  7 8 4 . 2 t  ( 2 I 1 . L 0 ( c ) ,  Z r r . 4 ( d ) )

*1.  The Appl icant  should supply  data on the occurrence of  the threatened orendangered species wlthin thl minu pt"., u"n" iia 
"d5,.ur,a 

areas and shouldindicate the neasurement  of  searc^ ; . ; ; ; ; - ; " ;  to  derermlne thei r  presence orabsence'  The u '  s .  F ish and wi ld l i fe  serv ice i i " t  or  threatened and endangeredspecies as wel l  as other  l rs ts  of  
" r "  

t t - "p. . i " " -and ranges in  the state shouldbe used to determine the potent ia l  presence of  endangered and threatened species.
Response:  species r is ts  and an in formar consul tat ion were requested of  the u.s .F lsh and Wi ld l i fe  Serv ice__Sal t  Lake Ci ty  Of f ice,  on 'arch 21,  19g0.  Thei rresponse is  mandated wirh in th i r ry  day" , 'b" ; - ; i ;u ld  be prov ided rnuch soonerdepending upon personal  avai lab i l i ry  io i  ,  p toJ." t  rev iew.  rn the in ter im,however, the USF&WS Endangeretl species Team'sulgested that the Skyline Appli_cat ion need not  be delavel  r " ,  u ' ; ; ; ; ; . ; ; ;  i io l r ra . r ,gu."a spectes analystss ince the USF&I{S rour in i l l  

i9"g"1."  " ia f ,  f r t " " t .  secror  exper ts  on the sracusof  these specles.  The USF&i t ls  Endangered bp;" i ; ;  Tean suggests that  rheappl icat ion approval  n .o: : " :  cun probably Le expedi ted,  and the credib i l i ryof  the consul tants es iabl ished,  i i  nu" . " " . ry ,  
- f i rough 

a te lephone cal l  to  theapPropr ia te team rnemberc.  (eat t ' t t roug.- l , I . l - i iU. ra Shie lds,  Area Manager ar8OI-524-443O or  FTs 5g8-4430) .  s . , rm]r ies 'o i  I i !  .o . , " , r l t " r , ts ,  evaluat ion of  thestatus of  threatened and endangered species i i  i te  pro3ect  may be found inA t t a c h m c n t s  E  t l r r o u c h  c - .  
- A . l s o - r r L a c h c d  i s  

"  " o i y  
o r  t h e  U t a h  s t a t e  D j v i s i o nof  l " l i ld l i fc  Resources nrrb l icat ion '  "v , r . t . r raot . -  ipec ies of  southeastern u lah, , 'which fur ther  conf i rms thc cc,nsu l  i  ana 

" ;  

- .pr" i " r "  
(see At tachrnent  H) .



Fish and Wildlife

trz. The application should inel-ude a map showing habitat

and migration routes for the major terrestr ial wi ldl i fe

types in the mine plan area and adj acent areas.

t



t
I t2 .  The appl lcat ton should lnc lude a map showlng habl tat  and migrat lon

routes for  the naJor  ter rest r la l  wl ld l l fe  types ln  the mlne p lan area and

adJacent  areas.

&:sponse.  The at tached maps (see At tachments I ,  J  and K and Flgures 4 and

5 of  At tachment  C Wt ld l i fe  Assessment  of  the Skyl tne Mln lng proper ty  and

AdJacent  Areas,  Carbon and Ernery Count l .es,  Utah)  show the requested

lnformat lon by h lgh ln terest  wi ld l i fe  type and by use c lass l f tcat lon.

The daca htere assembled f rom a s i te  speci f ic  analys ls  prov lded by the

Div ls lon of  Wi ld l l fe  Resourccs upon requcst  f rorn Coasta l  States Energy

Company.



Fish and Wildlife

*3 . The appl-icant mus t indicate what mit igat ion methods

are being appl ied to lessen the impact of  the proposed

opera t ion  on  te r res t r ia l  w i ld l i fe .  In  par t i cu la r ,  the

impact of  the conveyor system on the uigrat ion of  deer,

elk,  and moose should be considered and mit igated.



* 3 .  T h c  A p p l i c a n t  m u s t  i n c l i  c a l c  w l r a t  m i t i g a t i o n  n r e t h o d s  a r e  b e i n g  a p p l l e d  t o
l e s s c l t  t l l c  i m p a c t  o I  t l r t ' y r r o l r o s r ' c l  o [ ) c r i l t i o n  o l ' l  t e r r c . s t r i a l  w i I { 1 i f e  .  I r r
p a r t i c : t t l a r ,  t l r e  i m p a c t  o n  t l r c  c ( ) n v e y o r  s y s E c m  o n  t h e  n r i g r a t i o n  o f  c l e e r ,  e 1 k ,
a n d  m o o s e  s h o u l d  b e  c o n s i d e r e d  a n d  m i t i g a t e d .

R e s p o n s e :  T h e  m i t i g a t i o n  m e t h o d s  b e i n g  a p p l i e d  t o  l e s s e n  t h e  i r n p a c t  o f  E h e
p r o p o s e d  o p e r a t i o n  o n  t e r r e s t r i a l  w i l d l i f e  a r e  d i s c u s s e d  b y  s p e c i e s  i n  t , h e
a p p l i c a t i o n  o r  i n  t h e  r e v i s i o n s  t h e r e t o .  C o a s t a l  S t a t e s  h a s  c o o r d i n a t e d
the  proposed opera t ion  w i th  D iv is ion  o f  Water  Resources  and has  incorpora ted
many suggest ions  in to  bo th  the  eng ineer ing  des ign  and in to  Ehe cons t ruc t ion
schedu le .  l ' i sh  and Wi ld l i fe  s tud ies  wh ich  are  be ing  used to  enhance the
DWR data  base and to  p rov ide  add i t iona l  s i te  spec i f i c  in fo rmat ion  upon wh ich
D W R  a n d  C o a s t a l  S t a t e s  c a n  j o i n t l y  e s t a b l i s h  m i t i g a t i o n  m e a s u r e s .

For  conven ience o f  the  rev iewer r the  more  s ign i f i can t  mi t iga t ion  methods
are  summar ized in  the  fo l low ing  d iscuss ion :

Game cross ings  a long the  conveyor .

T h e  a p p l i c a t l o n  i d e n t t f i e d  t h r e e  u n d e r p a s s e s  i n  t h e  u p p e r  p o r t i o n  o f
the  conveyor  where  the  conveyor  was e leva ted  across  smal l  canyons.
C o a s t a l  S t a t e s  h a s  i l d d e d  f o u r  a d d i t i o n a l  u n d e r p a s s e s ,  o n e  i m m e d i a t e l y
a b o v e  e a c h  t r a n s f e r  p o i n t ,  a t  t l r e  s u g g e s t i o n  o f  D W R .  A d d i t i o n a l l y ,
an  overpass  w i l l  be  prov  ided in  l -ower  Ecc les  Canyon where  Ehe conveyor
p a s s e s  u n d e r  t h e  r o a d .  A  c o n t i n u i n g  s c u d y ,  i n v o l v i n g  C o a s t a l  S t a t e s
c o n s u l t a n t s  a n d  D W R  l ) ( ' r s o n n e l ,  w i . l l  i n v e s t i g a t e  t h e  n e e d  f o r  a c l c l i t i o n a l
c r o s s i n g s .

T h e  a r e a l  i m p a c t  o n  w i l d l i f e  w i l l  b e  l e s s e n e d  t h r o u g h  t h e  u s e  o f  a
s i n g l e ,  w e l l - d e s i g n e d  a n d  m o n i t o r e d ,  u t i l i t y  c o r r i d o r .

T h e  p o t e n t i a l  f o r  v e h i c l e - w i l d l i f e  c o l l i s i o n s  w i l l  b e  s u b s t a n t i a l l y
reduced th rough the  use  o f  a  company-sponsored bus ing  program.
B u s e s  w i l l  b e  p r o v i d e d  t o  t r a n s p o r t  e m p l o y e e s  f r o m  c e n t r a l  l o c a t i o n s
in  the  var ious  communi t ies  to  the  mine  s i te ,  thus  e l im inac ing  the
bu lk  o f  the  employee veh icu la r  t ra f f i c  th rough many mi les  o f
w i l d l i f e  h a b i t a t .

The cons t rucE ion  ac t iv ic ies  schedu le  i s  be ing  coord inaced w i th  DWR in
an a t tempt  to  ident i f y  ac t i v i t ies  wh ich  can be  re -schedu led  to  a  t , ime
o f  m i n i m u m  i m p a c t .  W l t e r e  p o s s i b l e ,  c o n s t r u c t i o n  d i s E u r b a n c e  w i l l  b e
s h i f t e d  a v i a y  f r o m  i d e n E i f i e d  p r o b l e m  a r e a s  d u r i n g  c r i t i c a l  p e r i o d s .

I )WR recomnlcn t la t io t rs  lu rvc  becn i r rc luded ln  t l re  revegeta t ion  p lans  Eo
p r o v i d e  o p t i m u m  h a b i t a t  f o r  w i l d l i f e .  T h e  r e c l a i m e d  h a b i t a t  w i l l ,
in  many cases ,  be  super io r  to  rha t  found in  the  pre-cons t rucE ion
c o n d i t i o n s .  A  r e c o n m e n d e d  r e v e g e t a t i o n  s p e c i e s  l i s t ,  f a v o r a b l e  t o
w i l d l i f e ,  h a s  b e e n  l n c o r p o r a t e d  w h e r e  a p p r o p r i a t e .

The s t ream d ivers ions  have been min imized to  reduce the  impact  on  the
aquat ic  communi t ies .  The d ivers ions  have been s t ruc tu ra l l y  and
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2 .

3 .

4 .

5 .

6 .
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IN'TRODUCTION

P r t o r  t o  a n y  p e r t u r b a t t o n  o r  m a n l p u l a t i o n  o f  t h e  e n v i r o n * . u n l  t t  i s
e s s e n t i a l  t o  c o n d u c t  a  p r e - d i s t u r b a n c e  s t u d y  o f  t h e  f a c t o r s  r l k e l 1 , t o  b e
d i s r u p t e d  o r  i m p a c t e d  b y  t h e  p r o p o s e d  a c t  r . o n .  T h i s  f a c i r i t a t e s  u n d e r s t a n d i n g
t h e  d y n a m i c s  o f  t l r e  e n v i r o t r m e n t  s u c h  t h a t  p e r t u r b a t i o n  c o n s e q u e n c e s  c a n
b e  p r e d i c t e d  a n d  a v o i d e t l  o r  c o n s i d e r e d  i n  a n ) ,  s i t u a t i o n  r e q u r r i n g  e c o l o g i c a l
a n d / o r  e c o n o m i c  r n i t i - g a t i o n  o r  " t r a d e  o f f s , , .

Pur l ro .se
%

P r e v i o u s  t o  t h i s  s t u d l ' ,  a n d  e v a l u a t i o n  o f  t h e  p r o p o s e d  s k y l i n e
P r o j e c t  '  t h e  u t a h  D i v t s t o n  o f  0 1 1 ,  G a s  a n d  M i n i n g  l n  c o n s u t t a t i v e  < l e l i b e r a t l o n
w l t h  t h e  l J t a h  D i v i s i o n  o f  w i l d l i f e  R e s o u r c e s  a n d  u . s .  F o r e s t  s e r v i c e
d e t e r r n t n e d  t h e  o b J e c t  i v e s  h t e r e  t o :  ( 1 )  d e t e r m i n e  h a b l t a t i o n  a n d  u s e  b y
m o o s e  a n d  e l k  o f  t h e  e n v l r o n s  t n  a n d  a r o u n c r  t h e  p r o p o s e d  s k y r l n e  p r o j e c t ,
( 2 )  e s t i m a t e  u s e  b y  m u l e  d e e r  o f  t h e  c a n y o n s  t o  b e  t r a v e r s e d  b y  t h e  c o a l
c o n v e y o r '  ( 3 )  d e t e r m l n e  m o r e  a c c u r a t e l y  t h e  p r e s e n c e  o f  o t h e r  s p e q l e s  o f
m a m m a l s '  a m p h i b l a n s  a n d  r e p t i l e s ,  ( 4 )  c l e t e r m l n e  h a b l t a t  a F f i n i t i e s  a n d
t i n e  o f  u t i l l z a t l o n  b 1 ' m a m m a l s ,  a m p h i b l a n s  a n d  r e p t l l e s ,  a n d  ( 5 )  e n s u r e
cor rec t  knowledge o f  the  occur rence o f  an) ,  endangered or  p r rme spec ies  on
t h e  a r e a  o f  t h e  p r o p o s e d  p r o j e c t .

Pe rsonne I

T h e  s t u d y  w a s  d o n e  u n c l e r  t h e  d i r e c t i o n  o f  D r s .  c l y d e  L .  p r i t c h e t t ,
A s t : " ' n i a l e  P r o f e s s o r  i n  t h c  D e p a r t r n e n t  o f  Z o o l o g y  a n d  c u r a t o r  o f  l r l a m m a t s
a t  t h e  M o n t e  L '  B e a n  l l u s e t r m ,  a n d  I I  .  D u a n e  s m i t h ,  A s s o c i a t e  p r o f e s s o r  a n d
c o o r d i n a t o r  o f  l d i 1 d l l f e  a n d  R a n g e  R e s o u r c e s  i n  t h e  D e p a r t m e n t  o f  z o o L o g y , ,
a t  B r i g h a m  Y o u n g  u n i v e r s l t y ,  P r ' v o ,  u t a h .  D r s .  p r i t c h e t t  a n d  s m l t h  a r e
w e l l  k n ' w n  f o r  t i r e l r  q u a l l t y  r e . s e a r c h  a n d  c o n s u l t a n t  w o r k  o n  t e r r e s t r t a t



1 .

I n  o r d e r  t o  a c c o m p l i s h  t h e  s t a t e d  o b j e c t i v e s  o f  t h e  s t u d y ,  t t  w a s

n e c e s s a r y  t o  e s t a b l l s h  t h e  f o l l o w l n g  w o r k i n g  o b j e c t  l v e s  w l t h  a n  a c c o m p a n y l n g

t i m e t a b l e  f o r  a c c o m p l i s h m e n t  o f  t h e  s p e c l f l c  t a s k s  n e c e s s a r y  t o  a c c o m p l l s h

t h e  o b j e c t i v e s .

W o r k i n g  O b j e c t i v e s

Conduct  a  thorough l i te ra tu re  rev iew per ta ln tng  to  the  marnrna l  ,

a m p h i b i a n  a n d  r e p t l l e  f a u n a  o f  t h e  g e o g r a p h l c  a r e a  o f  c o n c e r n .

E s t a b l l s h  s t u d y  s l t e s  l n  t h e  p o t e n t i a l l y '  p e r t u r b e d  h a b l t a t  t y p e s .

I d e n t i f y  t h e  p o t e n t i a l t y  e x i s t i n g  f a u n a t  c o m p o n e n t s  o f  c o n c e r n  a n d

d e t e r m i n e  h a b i t a t s  s i g n i f l c a n t  t o  t h e i r  p r e s e n c e  a n d  p e r s l s t e n c e .

C a t e g o r i z e  a n d  l d e n t  i f y  t h e  s t a t u s  o f  t h e  f a u n a t  c o m p o n e n t s  o f

c o n c e r n  a n d  h i g h l l g h t  t h o s e  t h a t  d e s e r v e  s p e c l a l  a t t e n t i o n  a s  p r l m e

o r  h t g h - l n t e r e s t  s p e c i e s  b e c a u s e  t h e y  a r e  e n c l a n g e r e d ,  t h r e a t e n e d ,  o r

o f  e c o n o r n l c  o r  r e c r e a t i o n a l  v a l u e .

E v a l t r a t e  a n d  d l s c u s s  t n  r e p o r t  f o r m  t h e  s t g n l f t c a n t  r e l a t i o n s h t p s

a n d / o r  l n t e r a c t l o n s  a n d  p o t e n t l a l  r e s u l t s  o f  t h e  p r o p o s e d  p e r t u r b a t l o n s

o n  t h e  t e r r e s t r l a l  v e r t e b r a t e s  o f  c o n c e r n .  H t g h - i n t e r e s t  o r  p r l m e

s p e c i . e s  w l l 1  b e  h t g h l i g h t e d .

6.  Coordinate wi th other  consul tants and the company and prov lde comnents

and  exper t  tes t lmony  a t  the i r  reques t .

Methods

v e r t e b r a t e s  f o r  v a r i o u s  f e d e r a l ,  s t a t e  a n d  p r i v a t e  c o n c e r n s .

t h e  p r l n c i p a l  i n v e s t i g a t o r s  a r e  a t t a c h e d  f o r  r e f e r e n c e .

Tt r i s  research  was  des igned  to  qua t l ta t l ve ly

ver teb ra te  componen ts  ln  the  vege ta t lon  hab l ta ts

by  the  cons t ruc t lon  and  opera t ton  o f  a  long-wa l l

V t t a e  o f

eva lua te  the  te r res t r la l

proposed to be l rnpacted

coal  mlne and l ts  at tendant

2 .

3 .

4 .

5 .



f a c i t i t i e s

( m e t h o d s )

wh ich  they

l n c l u d i n g  a

a r e  p r e s e n t e d

app ly  .

coa  1  conve) ,o r  .

i n  r e f e r e n c e

T h e  a p p r o a c h

t o  t h e  s p e c i  t i c

and procedures

work lng  ob jec t  l ve t o
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o b j c c t  t v e  1 '  ' l ' h  
[ s  o b J e c t  l v e  L s  o f  p a r a r n o u n t  t m p o r t a n c e .  c o n s  l _ d e r a b  l e

w o r k  i s  o f t e n  d o n e  i n  m a n y  g e o g r a p h i c  a n d  s c i e n t  i f i c  a r e a s  o u :  i s

u n k n o w n  d u e  t o  i n a p p r o p r i a t e  l  i t e r a t u r e  r e v i e w  p r o c e d u r e s . :  T h i s  1 s

p a r t  i c u l a r l y  t r u e  l n  t h e  c a s e  o f  u n p u b l i s h e d  t h e s t s  a n d  s t a t e  a n d

f e d e r a l  a g e n c y  r e p o r t s .  A  t h o r o u g h  l l t e r a t u r e  r e v i e w  w a s  c o n d u c t e d .

T h e  l i b r a r i e s  a t  e a c h  o f  t h e  m a j o r  u n l v e r s i t i e s  i n  u t a h  w e r e  s u r v e y e d .

s p e c i - a l  e m p h a s i s  w a s  g i v e n  t o  l o c a t i o n  o f  p u b l i s h e d  l i t e r a t u r e

p e r t i n e r l t  t o  t h e  g e o g r a p h i c  a r e a  a n d  h a b l t a t  t y p e s  l n  q u e s t l - o n .  r n

a d d i t i o n ,  u n p u b l l s h e d  t h e s e s  h / e r e  p e r u s e d  f o r  p e r t i n e n t  d a t a .

v i s i t s  w e r e  a l s o  m a d e  t o  s t a t e  a n d  f e d e r a l  a g e n c l e s  w h o  h a v e  j u r i s d i c t  i o n
o r  c o n t r o l  o v e r  t h e  s t u d y  a r e a s .  P e r t l n e n t  r e p o r t s  a n d  m a n a g e m e n t

p lans  ' ^ Ie re  rev iewed and appropr ia te  personne l  ques t loned.  p r iva te

v e s t e d  i n t e r e s t  c o n c c r n s  w e r e  c o n t a c t e d  f o r  a c c e s s  t o  t h e l r  d a t a .

o b j e c t i v e  2 .  o t h e r  w o r k e r s  w r t h i n  t h e  p r o j e c t s  a s

federa l  agenc ies  hrere  contac ted  to  de termr .ne  mutua l

T h o s e  c o n c e r n e d  w i t h  a c t u a t  s r t e  s e l e c t i o n  v i s r t e d

f l n a l l z e  s e l e c t  i o '  o f  t h e  i m p o r t a n t  a r e a s  o f  i m p a c t

t h e  a r c a  o f  p o t e n t i a l .  i m ; r a c t .

w e l l  a s  s t a t e  a n d

needs and coopera t l_on.

t h e  s t u d y  a r e a  t o

t o  b e  s t u d i e d  i n

o b j e c t i v e  3 '  A  c o m b i n a t i o n  o f  l l t e r a t u r e  a n a l y s l s  a n r l  f t e l d  o b s e r v a t l o n

w a s  u s e d  t o  d e t e r m L n e  t h e  p o t e n t  i a l  i n h a b i t a n t s  o f  t h e  a r e a  o f

c o n c e r n  a n d  t o  t d e n t  t f y  h a b t t a t s  s i g n t f l c a n t  t o  t h e l r  p r e s e n c e  a n d

p e r s l s t e n c e '  F l e l r l  o b s e r v a t l o n s  w e r e  c o n d u c t e d  r h u r s d " y ,  F r l d a y ,

and sa turday  o f  each week f rom May,  7  to  August  4 ,  Lg7g.  o ther  t r lps

r 4 r e r e  m a d e  a s  n e e d e d  t o  c o l r e c t  s p e c l f  t c  d a t a .

o b j e c t L v e  4 '  T h e  m e t h o d s  a n d  p r o c e d u r e s  e s s e n t t a l  t o  a c c o m p l t s h

t h l s  o b j e c t l v e  t n v o l v e  b a s r c a r t y  t w o  t h r n g s .  F l r s t ,  a l l  o f  t h e
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s p e c i e s  o b s e r v e ' d ,  k n o w n  o r  p r o . j e c t e d  t o  i n h a b l t  t h e  p o t e n t  t a l  h a h l t a t s

o f  i m p a c t  w e r e  i d e n t i f i e d  t h r o u g h  o b j e c t i v e s  I  a n d  3  a n d  l l s t e d

p h y l o g e n e t l c a l l y  i n  t a b u l a r  f o r m .  S e c o n d ,  a l l  l i s t e d  s p e c t b s  b r e r e

c a t e g o r i z e d  t o  d e t e r m l n e  t h o s e  t h a t  a r e  o f  h i g h - i n t e r e s t  ( p r l m e

s p e c l e s )  t o  m a n a g e m e n t  a g e n c L e s .  T h e  t e r m  h l g h - l n t e r e s t  o r  p r l m e

s p e c i e s  d e s t g n a t e s  t h o . s e  t h a t  r e q u t r e  s p e c l a l  a t t e n t  i o n  b y  s c l e n t  l s t s

and pub l ic  management  agenc ies  because they  are  e l ther  endangered,

th rea tened,  game or  o f  economice  or  recrea t lona l  va lue .  The reasons

f o r  t h l s  s p e c i a l  d e s l g n a t i o n  a r e  m a n y :  ( 1 )  r a n g e s  a r e  s m a l l  t h u s

r e s t r i c t l n g  t h e  p o p u l a t i o n  t o  p e r h a p s  a  f e w  i n d l v t d u a l s ,  ( D  r a n g e s

m a y  b e  s m a l l  a n d  a l t h o u g h  p o p u l a t L o n s  m a y  b e  n u m e r l c a l l y  t a r g e ,  t h e

e n t i r e  r a n g e  l i e s  w i t h l n  t h e  a r e a  o f  c o n c e r n ,  ( 3 )  L r r e s p e c t L v e  o f

P o p r r l a t i o n  n u m b e r s  o r  r a n g e  l t t t t e  t s  k n o w n  o f  t h e  c u r r e n t  s t a t u s

a n d  l n  s o m e  c a s e s  i n f o r m a t l o n  s u g g e s t s  t h a t  p o p u l a t i o n s  a r e  d e c l i n i n g ,

( 4 )  s p e c i e s  a r e  s e n s i t i v e  t o  p e r t u r b a t i o n s  a n d  m a y  p o t e n t l a l l y  b e  i n

d a n g e r  o f  a b n o r r n a l  d e c l  l n e s ,  (  5 )  s p e c l e s  a r e  r e l i c t  o r  m a y  h a v e

a e s t h e t i c  o r  s c i e n t i f i c  v a 1 u c ,  ( 6 )  e c o n o m L c  o r  r e c r e a t l o n a l  i m p o r t a n c e

a n d  ( 7 )  c o r n b i n a t  i o n s  o f  t h e  a b o v e .

o b j e c t i v e  5 .  T h e  o b j e c t l v e  h / a s  m e t  v l - a  t h i s  r e p o r t  w h e r e l n  t h e  d a t a

a r e  s u m m a r i l y  p r e s e n t e d  i n  t a b u l a r  a n d  m a p p e d  f o r m a t  t o  t l l u s t r a t e

t h e  s i g n l f l c a n t  l n t e r a c t l o n s  a n d  p o t e n t l a l  r e s u l t s  o f  t h e  p r o p o s e d

p e r t u r b a t i o n  o n  t h e  t e r r e s t r i a l  v e r t e b r a t e s .  P e r t i n e n t  p o t n t s  a n d

data  are  d iscussed and the  pros  and cons  o f  the  proposed ac t  l -on

v e r b a l l y  e v a l u a t e d .

o b j e c t i v e  6 .  T h i s  o b j e c t i v e  l s  b e l n g  m e t  a c c o r d L n g  t o  t h e  r e q u l r e m e n t s

o f  C o a s t a l  S t a t e s .
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L l te ra tu re  and  f te ld  da ta  were  summar  Lzed ,  fo r  a l l  t e r res t r la l  ve r teb ra tes

o f  concern ,  and  the  spec ies  ca tegor tzed  to  de te rmlne  hab t ta t  a t f l n l t tes

and  p r ime (h igh - tn te res t )  spec les  s ta tus .  These  resu l t s  a re  repor ted  in

tabu la r  fo rm (Tab les  1 -3 ) .  They  a re  l l s ted  accord lng  to  the l r  va r lous

eco log lca l  c lass l f t ca t lons  (Da l ton  e t  a1 ,  197g ;  Dur ran t  Lgsz ;  Ha11  and

Ke lson  1959 ;  Hayward  Lg6 l ;  and  Hayward  e t  a l .  195g) .  A1 l  spec ies  whose

ranges appear to  over lap any or  a1L of  the potent ia l  area of  impact  are

l t s ted '  Genera l l y  speak ing ,  the  p roposed  p ro jec t  a rea  cou ld  po ten t ta l l y

be  inhab i ted  b ) 'abou t  57  mammal lan ,  6  amph lb lan  and  15  rep t i l t an  spec tes .

some of  t t rese are conslderec l  h igh ln terest  specLes for  the habi tats  and

1oea l  a rea  o f  concern  and  4g  percen t  a re  p ro tec ted .

No  d iscuss lon  l s  tnc luded  ln  th l s  see t lon  o f  the  repor t .  The  p r lme

(h lgh- ln te r :es t )  spec les  o f  concern  a re  mapped  (F lg t r res  1 -3 )  and  d lscussed

lndiv ldual ly  ln  a separate sect ion,  as are t l ' re  overa l l  i rnpacts by act lon.

Al though severa l  o f  the pr ime specles are mapped lnd lv tdual ty ,  o thers

whose ranges are essent ia l ly  ublqui tous could not  be mapped meantngfu l ly

because  the l r  ranges  cover  the  en t l re  a rea .  Genera l l y ,  i f  a  p r lme spec tes

tn not  mapped,  l t  is  because l ts  d ls t r ibut lon ts  too broad to be meanlngfu l

ln  the  sma l l  a rea  such  as  the  p roposed  sky r tne  coa l  p roJec t .
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Togq used l_n  Tab les  l -3  a re 4 c f l n e d  a s  f o t L o w s :

P lan t  commun l t l es  (d l scussed  in  de ta t l  l n  ano ther  po r t ton  o f

t h i s  p a p e r ) :  ( a )  s p r u c e  f  i r ;  ( b )  a s p e n ;  ( c )  s a g e  u r u s i r ;  ( d )

m ixed  sh rub  g rasses ;  and  (e )  r i pa r lan  habr ta t .

Game specles:  Any spectes that  ts  huntecr  or  t rapped as

or  fur -bear lng ani rnal  and requl res a t rapptng permi t  or

h u n t  i n g  l t c e n s e .

l " f i g r ; r t o r y  s p e c i e s :  A n y  s p e c i e s  t h a t  s p e n d  o n l y  p a r t  o f  t h e

y e a r  i n  t h e  a r e a .

R e s i d e n t  s p e c i e s :  A n y  s p e c l e s  t l ' r a t  i n h a b l t s  t h e  a r e a  d u r i n g

rep  roduc t  ion  .

c a s t r a l  o r  R a r e l  A n 1 '  s p e c i e s  t h a t  a r e  o n l y  o b s e r v e d  o c c a s l o n a l l y

o v e r  a  p e r l o d  o f  s e v e r a l  y e a r s .  T h e r e  i s  n o  c o n n e c t  i o n  b e t w e e n

t h i s  c a t e g o r y  a n c r  a  t t r a r e r r  
o r  r t e n d a n g e r e d r r  

s p e c i e s .

H i g h  i n t e r e s t :  A n y  s p e c t e s  t h a t  i s  e n d a n g e r e d ,  t h r e a t e n e d  o r

o f  e c o n o m l c  o r  r e c r e a t i o n  v a l u e .

1 .

2 .

3 .

5 .

6 .

a game

a
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T a b l e  1 . S p e c i e s  l i s t  a n d  c l a s s t f i c a t
r a n g e s  o v e r l a p  t h e  p r o p o s e d

l o n  o f  m a m m a l s  w h o s e  p u b l i s h e d
S k y l l n e  C o a l  M i n e  S i t e .

A = Abundanc
C = Common
U = Uncommon
C" = Casual  or  Rare

qJ

l-J .r{

q l {
o t u

o
& r a
a o

H 'r{

CJ
E a,)
@ A. d a

l r A.3  .c  i3H  a  g  o  d  _ O O
I
o  =  a q  q  d t( ' l  d ' i  ! .8 

' i  
i tA  o  g ^  a , ( )  $  ot ' '  a .  b g  x -  p .  o  co '  a  . !  : l ' aa

R
S

= Permanent  Res ident
= Sumrner Only

Maslced Shrew
S o r e x  c i n e r e u s

I ' l i r r iam Shrerv
S o r q x  g i r r  i  a m i

V a g r ; r n t  S h r e w
S o r e x  v a g r a n . s

Dusky  Shrew
Sorex gbgqurus

Water  Shrew
S o r e x  p a l . u s t  r  l s

Li t  t  le Brown l {yo t  is
M v o t i s  l t r c i  f  u R u s

Long-eared Myot ls
M v o t i g  e v o t i s

F r i n g e d  M y o t i s
l , lvot  is  thv.s:rnodes

L o n g - l e g g e d  M y o t t s
l , t vo t l s  vo lans

C a l . i f o r n l a  M y o t i s
l , l v o t  i s  c ; r t  I  f o r n i c r r s

S m a 1 l - f o o t e d  M y o t i s
Mvo t is _l_q_!tf!

S i l v e r - h a i r r : d  I l a t
I , l r s  i o n y c t e r i s  n o c t  i v a , t a n s

B ig  I ]  rown Ba r
l lp  t  r t s  i c r rs  f  r rsc r r : ;

I lc t l  I lat

CR

TIP

CR

CR

CS

CS

US

US

US

US

LIS

CS

US

I , . t s  i r r  r r rs b o r e l l  i s US
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T a b l e
P a g e  2

A-g
,  , t  ; i

s ; i l  f ls
o  E | o c  ' O O r r t r  ,
7  v r q  < 6  o ! ,  C  q ,

-  t  c t l  . F {  > . d  F i . ;q  , o  - 0  H  !  u a  oo  o  o ( J  ( !  ( l , - -  . c  a Jc l .  o 0  x  A  O d  O O O .q  t 0  : d r a  . d  , O O  . d A

tl..{
f&
I
o
o
a
lr
O.

tn

Hoary Bat
Lasiurus c inereus

Townsendf  s  B ig -eared Bat
P leco tus  lcynsend i i

Braz i l ian  Free- ta i led  Bat
T a d a r i d a  b r a s i l i e n s i s

N u t t a l l ' s  C o t t o n t a i l .
S y l v i l a g u s  n t r t  t a 1 1 i i

Snowshoe I Ia re
Lcp rrs a m e r l c ; i n u s

Least  Ch ipmunlc
E u t a r n i a s  m i n i m r r s

CR

CR

CR CR

cF.

C R

AR

CR CR

c!i

CS

CR

CR UR

CR

AS

CR

x

CR

CR

AR

CR

CR

CR

Uirr ta  Chipmunk
Eutamias  umbr inus

Ye l low-beL l ied  Marmot
rYarmota  f l av iven t r l s

U in ta  Ground  Squ l r re l
S p e r m o p h i l r r s  a r m a t u s

R o c k  S q r r l r r c l
Spermoph i  l r . rs  var ie r r ,a t r rs  

. '

G o l d e n - m a n t  l e d  G r o u r r c l  S q u i r u r : l
.  S r r e r r n o D i r l l r r s  l a t r t r : a l . I s

R e d  S q u t r r e l
Tami .asc  i r r  r t rs

N o r t h e r n  F t y i r r g  S q u i r r r . : l
G  l ; r r r  c r l r n y s  s  a l t  r  i  n r r s

l ' I o r t i r e r n  l ) o c k e t  C o p l r e r
Thornonv s ljI!1IIl11i

x

X

CR

CR

C R

ct{

h u t l s  o n  i c r r s

C R
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T a b l e
P a g e  3

B o t t a  p o c k e t  g o p h e r
Thomomys bo t tae

Beaver
C a s t o r  c a n a d e l r s i . s

Western  Harves t  l louse
R e i t h r o d o n t o m y s  m e g a l o t  i g

Deer  l touse
Peromyscus  mantcu la tus

Bushy-tai l  ed l , Iood rat
Neotoma c inerea

AR AR

UR UR

AR AR

UR

CA

UR

CR CR

C R CR

CR

X

x

AR

X

l l eadow Vote
I l i c ro  tus

Montane-  Vo le
M i c r o  c u s

p  e n n s v l v a n i c u s

m o n t  a n u s

L o n g - t a i l e d  V o l e
C Rl " t i c ro  tus  long ic ; r r rdus

t r , la te r  Vo le
A r v i c o l a  r i  c i r a r c l s o n  I

I luskrat
Onda t ,  ra  z ibe th  i c r rs

C R

W e s t e r n  J u r n p  i n g  M o u s e
Z a D r r s  p r i n c r r p s

P o r c u p  i n e
E r e t h  i  z o n  d o r r ; : r t r r m

I{ed l'.o x
V r r l p e s  f  r r  l . v a

C o y o  t  e
Can i s ]_{!ry5

Gr. ry  Fox
[ r rocy?! l  c  i  n r :  r ,  f  ( ) ; l  r , ] , c r l  L r :us

UR

AS AS

C R C R

CaR Ca l (  CaR

utl UR

x

C R

Cal t

UIi

Ca ll

I  l l r
U I \ UR

Cu I{ C.t Ii
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T a b l e  I
P a g c  4

B lack  Bear
Ursus  amer icanus

C a R CaR

C a R

CaR CaR

CaR

CaR

CR

CaR

UR UR

C R CR

CaR CaR CaR

UR UR UR

CS CS CR

C R CR

Ringta i l
B a s s a r i s c u s a s t u  t u  s

R a c c o o n
Procyon lo to :

Mar ten
M a r t e s  a m e r i c a n a

Ermine
I f t rs te la  e rmi  nea

Long-tai led I ' Ieasel
M u s t e l a  f r e n a t a

Ilink
l ' l us t t : ta  v ison

B a d g e r

Igf{.'l l1lxqr

S t r i p e d  S k u n k

]1gr t r4 rs  rner>h i t  i s

Mount .a in  L ion
F e 1  i s  c o n c o l  o r

B o b c a t
Lynx -r" lgl

l ^ l a p i t i  o r  I i l l (
Cerv r rs . l_11U1s. ;

M u l e  D e e r
O c l o r : o i  I  e r r ;  h r r r n i o n r i : ;

i ' too.se
A t c . r ;  ; 1 1  6 r t : i

x

X

CRCR

UR UR UR UR

CR CR

C R

CaR

U R

CS

C R

CR

CaR

TIR

CS

CI(

U R

clr

x

C R

T I D l t D
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p u b l  i s h e ds p e c i e s  l i s t  a n d  c l a s s i f i c a t i o n  o f  a m p h i b l a n s  w h o s e
r a n g e s  o v e r l a p  t h e  p r o p o s e d  S k y l i n e  c o a l  r i n e  s i E e .

T a b l e  2 .

^ l
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O A
l ' v
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o u  t r  q '
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,1 u) u
q,, s c)
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lr{
.rl
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F

U)

Tiger  sa l . rmande r

_{g!-Irtgg. t i.srinum

G r e a E  B a s i n  s p a d e f o o t  t o i r d
Scaph iopus  hammondi

B o r e a l  t o a d
Bu f  o  borer rs

Woodhouser  s  toad
B u f o  w o o d h o u s e i

Borea l  c r i cke t
Pserrda c r  is

f r o g
t r i s e r i a  t a

W e s t e r n  l e o p a r d  f r o g
Rana p i -p iens

UR

UR

CR

CR

CR

UR

x

x

x
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l i p c c i c r s  l i s L  ; l n t l  c l . r r ; r ; L t i c ; r t [ o n  o f
r a n g e s  o v e r l a p  t h e  p r o P o s e d  S k y l i n e

r e p  t  I  l e s  w h o r ; e  p u b  I  l s h e d
C o a l  l t i n e  S  i t e .

T l b l c  3 .

6.
t'' '5

p  
-  O L r

0, or
l '. A A l-.\./' r { . C t { o o ,
t i i o . t r o d € q r r r 6
I  a  a a  o  o r + J  d  q ,
0) l-{ Ct .rt > .r.{ H .r{
U C ,O .o K }{ ,1 U, U
a o) o o)( ,  o c,  E q,
l r  A  @  X  A  o C  o 0 A
A  A  ( d  A l €  . r {  p O  . r 1  t n

a

S a g e b r u s h  l i z a r d
S c e l o p o r u s  g r a c i o s r r s

Fence Lizard
S c e l o p o r u s

Tree  l i za rd
U r o s a u r u s

G r e a t  B a s i n
Eumeces

u n d u l a t u s

orna. tus

s k i n k
s k i l t o n i . a n r r s

US

US US

US US US

trs

CS

US

x

US

M o u n t a i n  s h o r t - h o r n e d  l i z a r d
P h r y n o s o m a  d o u g l a s s i

Rocky  ln lount : r in  Rubt re r  I loa
C h a r i - n a  b g t  i a e

W a n d e r i n g  g a r t e r  s n a l i e
Thamnophis S-Lgrc."r-

R c d - s i d e d  g a r t e r  s n a l c e
T h a r , r n o p h i s  s i r t a l i s

W e s t e r n  o r  Y e l l o w - b e l l i c d
C o l u b e r  c o n s t r : i c t o !

S  t r iped  wh ipsna lce

race r

CaS

C S

US US

CS CS

US

CaS

CaS

l ' l a s t i c o n h i s t  a e n i a  t u s

[ ' les  te rn  s rnooth  grcen sna l ie
O p h e o d r v s  v e r n a l i s

C o p h c r  s n ; r l c e
P i t r r o p l r  i : ;  m e l  a n o  l e u c u s

i " l i l k  s n a k e
L a m p r o p t : 1 t  i - s  t  r i ; r r r q r r I r r r r

U t : r i r  I n o u l l t . r  i n  r  i r r l i s n . r l c t :

!1fi.,l':f l .___,: r'' v r {1,. Ll,Il

I { ; r t t l e s r r . i k e

C r , r t , r  l r r : ;  v  i  r  i , I r r , ;

US US

I  l ( .( ,/ .-)

IJS

I : S US

l l , l

[ ' s



IMPACT ANALYSIS BY I I IGH INTEREST SPECIES



18

MAMMALS

T h e  p o t e n t l a l  a r e a  o f  i m p a c t  l s  l n h a b t t e d  b y  a b o u t  5 7  s p e c l e s ' o f

m a m m a l s  ( T a b l e  1 ) .  A p p r o x l m a t e l y  3 0  p e r c e n t  o f  t h e s e  s p e c l e s  a r e  p r o t e c t e d

a n d  c o n s l d e r e d  o f  h l g h  i n t e r e s t  t o  t h e  s t a t e  o f  U t a h .  A s  s u c h ,  e a c h

s h o u l d  b e  c o n s l d e r e d  l n  r e l a t l o n  t o  t h e  p o t e n t l a l  p e r t u r b a t l o n s ,  b u t  o n l y

t h o s e  l i k e l y  t o  b e  n e g a t l v e l y  l m p a c t e d  w i l l  b e  d i s c u s s e d .

Moose

The popu la t ion  o f  moose on  the  l . Iasa tch  P la teau ls  most  numerous  ln

t h e  d r a i n a g e s  o f  S c h o f i e l d  R e s e r v o i r  a n d  u p p e r  H u n t l n g t o n  C a n y o n .  I n

t h i s  a r e a  t h e  h i g h e r  e l e v a l .  l o n  a r e a s  a d j a c e n t  t o  c r u c i a l - c r t t i c a l  r l p a r i a n

zones (year  round range)  a re  ranked h lgh-pr lo r l t y  summer  range fo r  moose.

V t a  t h i s  c r l t e r i a ,  t h e  e n t i r e  p r o p o s e d  m l n e  a r e a  r e p r e s e n t s  h t g h - p r l o r t t y

summer  range fo r  moose,  and pro jec ted  summer  use  runs  f rom May 16  to

November  30 .  Un l lke  o ther  ungu la tes ,  moose do  no t  mass  rn lg ra te  la rge

d i s t a n c e s  t o  o t h e r  a r e a s  f o r  w i n t e r  b u t  c o n c e n t r a t e  i n t o  t h e  c r u c l - a l -

c r l t l c a l  r l p a r l a n  a r e a s  ( D e c e m b e r  1  t o  M a y  1 5 ) .  S o m e  u t u l t z e  t h e  r l p a r t a n

areas  year  long.  Both  h fgh  e leva t lon  and r lpar tan  hab l ta ts  a re  l rnpor tan t

to  caLv lng  ac t lv l t les  o f  moose be tween May 15  and Ju ly  15 .  No sur face

f a c l l l t l e s  o r  s u r f a c e  h a b i t a t  d e s t r u c t t o n s  s h o t r l d  b e  a l l o w e d  l n  c r u c l a l

c r t ! l c a l  h a b l t a t  a r e a s  a n d  c o n s t r u c t l o n s  a c t t v l t i e s  t n  m o o s e  c a l v t n g

a r e a s  s h o u l d  n o t  b e  a l l o w e d  u n t t l  a f t e r  J u l y  1 5 .

Dur lng  th ls  s tudy  one co \^ r  and a  ca l f  were  observed in  the  env t rons

o f  t h e  m l n e  l e a s e  s l t e .  T h i s  c o n  v / a s  e a s l l y  l d e n t i f i e d  b y  a  b l u e  c o l l a r

p u t  o n  b y  p e r s o n n e l  o f  U t a h  l ) l v i s l o n  o f  W t l d l t f  e  R e s o u r c e s  ( D . W . R .  )  .  T h e

c o t {  a n d  c a l f  k t e r e  s i g t r t e d  o n  t h e  } l u n t  l n g t o n  s l d e  o f  E c c l e s  C a n y o n ,  n o t

f  a r  f r o m  w h e r e  t l - r e  r o a d  l s  l n t e r s e c t e d  b ; '  t h e  p l p e l l n e  r o a d  ( F i g .  t ) .

T h e s e  a n l m a l s  w e r e  o b s e r v e d  b 1 '  v a r i o u s  p e o p l e  a n d  a c c o r t d n g  t o  D . W . R .
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p e r s o n n e l  t h e y  s p e n t  m o s t  o f  t h e  s u r n m e r  [ n  t h e  e n v l r o n s  o f  t h e  m i n l n g

s t t e .  O n e  o t h e r  m o o s e ,  a  y e a r l l n g  f e m a l e  w l t h  a n  l n J u r e d  f r o n t  1 . 9 ,  w a s

observed ln  the  genera l  p ro jec t  a rea .  She was seen on  H ighwat :95  two

m i l e s  f r o m  t h e  S c h o f  t e l d  t u r n o f  f  f o r m  U . S .  H t g h w a y  6 / 5 0 .

Fresh t racks  and pe l le ts  were  found around the  beaver  ponds  ln  upper

South  Fork  and a long the  r idge above South  Fork .  Tracks  were  a lso  p len t l fu l

near  a  smal l  pond loca ted  across  the  r idge south  o f  South  Fork .  Some o f

the  w i l lows a long the  beaver  ponds  ln  Ecc les  Can l ,on  nere  browsed qu i te

h i g h ,  a p p a r e n t l y  b y  m o o s e  d u r i n g  t h e  w t n t e r .  S h e e p h e r d e r s  i n  t h e  g e n e r a l

p r o j e c t  a r e a  i n d i c a t e d  t h e y  h a d  s e e n  n o  m o o s e  t h l s  y e a r ;  h o w e v e r ,  o n e

sheepherder  sa id  a  bu l l  and co \^ r  inhab l ted  James Canyon dur ing  most  o f

1 9 7 8 .

B o t h  I l c c l e s  C a n y o n  a n d  S o u t h  F o r k  h a v e  s u f f i c i e n t  s t a n d s  o f  w i l l o w s

a n d  b e a v e r  p o n d s  t o  f a c i l l t a t e  m o o s e  p o p u l a t l - o n s ,  a n d  s l - n c e  t h e s e  w e r e

t h e  f o c a l  p o i n t s  o f  m o o s e  s l g n  l n  t h e  p r o J e c t  a r e a ,  c a r e  s h o u l d  b e  t a k e n

t o  p r e s e r v e  t h e  c r u c l a l - c r l t i c a l  r l p a r i a n  h a b i t a t .  D i s t u r b a n c e  i n  E c c t e s

C a n y o n  t s  a n d  w l t t  b e  c o n s l d e r a b l e ,  w h e r e a s  S o u t h  F o r k  t s  r e t a t l v e l y

und ls tu rbed.  There fore ,  cons t ruc t ion  and roads  shou ld  be  res t r l c ted  to

Ecc les  Canyon.  Th ls  w i l l  p rov ide  a  re fug ium fo r  the  moose ln  South  Fork

d u r l n g  c r t t l c a l  c a l v l n g  a n d  h l g h  h u m a n  a c t l v l t y  p e r l o d s  a n d  s t t l 1  a l l o w

them access  to  Ecc les  Canyon when d is tu rbance ls  mtn lma l .

E t k

E lk  on  the  proposed mine s l te  a re  f rom the  l ' l an t l  herd  un l t  and

occupy the  h lgh  pr lo r i t y  summer  range f rom 1"1a1,  16  to  October  31  each

year .  The known summer  ra r )ge  o f  th ls  herd  ts  more  ex tens lve  than the

p o t e n t l a l l y  l m p a c t e d  a r e ; t  b u t  t h e  e n [ l r e  a r e a  o f  t h e  m i n e  l e a s e  l l e s

w l t h i n  t h l s  h t g h  p r l o r l t y ,  s u m m e r  r a n g e .  D u r l n g  t h e  s u m m e r ,  c s l v l n g  a n d
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rear lng of  e lk  occurs wl t t r tn  the summer range f rom May 16 to Ju ly  15.

Unl lke moose,  e1k migrate a l t t tud lnal ly  and f rom November 1 to  May_15

occuPy lower vegetat ion communl t tes that  are c lass l f ied as h lgh pr tor l ty ,

cruc la l -cr l t lca l  winter  ranges.  These wLnter  ranges are not  wl th ln the

Potent ta l ly  per turbed habt tat  but  are on ranges to the east  and southeast

(sco t t  ,  t 977)  (Da l ton ,  1980  persona l  communtca t ton )  (F lg .  4 ) .

Dur lng the f le ld  work,  e1k s ign ( t racks and pel le ts)  were commonty

observed t l ' rroughout the area of concern, but actrral sightlngs of elk were

obv ious ly  less  f requen t ,  however ,  no t  unusua l  (F ig .  2 ) .  In  the  ear l y

par t  o f  the summer,  before t raf f ic  increased,  e lk  were of ten s ighted f rom

the road in  Eccles Canyon,  but  af ter  human act lv l ty  increased few anLmals

were  seen .  An ima ls  were ,  however ,  s t l l l  us tng  the  a rea  because  f resh

s ign  k ras  observed  jus t  above  the  por ta l  s l te  on  and  a long  the  Ecc les

Canyon Road.  I t  appears that  the e l l<  adjusted thel r  c l rcadlan behavior

to  avo ld  d ls tu rbance f rom veh lc les  and man.

Although e1k were present throughout the area of concern, the envlrons

of  the South Fork dra lnage was occupted by the h lghest  concentrat lon.

Thls  dra lnage appears to  be a ca lv tng ground,  s tnce many corr  e lk  wi th

very young calves hrere observed theretn.  By the same cr l ter ta there are

other  probable catvtng areas ln  James,  Coal  and Burn Out  Canyons.  Stnce

these canyons are external  to  the Skyl ine ProJect ,  t t  would be ln terest lng

to know l f  they are near  saturat lon dur tng catv lng or  l f  they could

absorb cows that  mlght  be d lsp laced f rom the area of  concern due to

d ts t rubance.

T h e  h a b l t a t  l n  S o u t h  F o r k  l s  c o n d u c L v e  t o  e l k .  T h e  m o u n t a i n  l s

s teep,  has ;  lo ts  o f  cover  and there  l -s  an  abundance o f  good meadows tha t

c o n t a t n  b e a v e r  l t o n d s  t h a t  a r e  u s e d  f o r  t ' e l k  w a l l o w s . t f  T h e  u p p e r  b e a v e r
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p o n d s  w e r e  u s e d  e x t e n s l v e l y  a s  d e t e r m t n e t l  b y  t h e  l a r g e  n u m b e r  o f  t r a c k s

a n d  b e d d l n g  a r e a s  a r o u n d  t h e m .  E l k  t r a v e l e d  o v e r  t h e  r t d g e  f r o m  t h e s e

p o n d s  a n d  l e s s  d l s t u r b e d  a r e a s  a n d  i n t o  E c c l e s  C a n y o n .  E v e n  t h o u g h  t h e

p r o J e c t  a r e a  l s  h l g h  p r i o r i t y  e l k  h a b l t a t ,  o n l y  o n e  a n l m a l  w a s  p o s i t t v e l y

i d e n t i f i e d  a s  a  b u 1 1 .  T h i s  i s  n o t  s u p r i s i n g ,  h o w e v e r ,  d u e  t o  t h e  i s o L a t e d

a n d  s e c r e t i v e  h a b l t s  o f  b u l 1 .  e l k .  S h e e p h e r d e r s  r e p o r t e d  a  6 - p o t n t  b u l 1

p l u s  1 0 - 1 5  c o b r s  a n d  c a l v e s  l n  J a m e s  C a n y o n  p l u s  a  s e p a r a t e  s l g h t l n g  o f  a

c o w  w l t h  t w l n  c a l v e s  ( F t g .  2 )  ,

I ' l i n lm lz ing  human d is tu rbancer  €spec la l l y  dur tng  ca lv lng ,  i s  tmpor tan t

l f  e lk  a re  to  remain  ln  the  area  o f  concern .  E lk  p re fe r  la rge  areas  and

i t  ls  known that 100 anl-mals w111 do better on 500 acres than one elk on

5 or  even 50  acres  (Seton ,  1927) .  E lk  o f ten  t raverse  a  10-m11e s t re tch

d u r t n g  s h o r t  p e r i o d s  o f  t i m e ,  p a r t t c u l a r l y  w h e n  d l s t r u b e d ,  l n  e l t h e r

summer  or  w in te r  d ls tu rbance sources  and so  obs t ruc t lon  to  movement  must

b e  m i n i m L z e d .  L l m t t s  t o  e l k  p o p u l a t i o n s  w 1 1 1  b e  d e t e r m t n e d  b y  t h e  e x t e n t

m a n  l s  w i l l t n g  t o  d e d i c a t e  s u i t a b l e  r a n g e  f o r  t h l s  p u r p o s e  ( R u s h '  1 9 3 9 ) .

T h l s  r a n g e  m u s t  n o t  o n l y  i n c l u d e  f o r a g e  b u t  s u f f l c i e n t  s e c u r l t y  c o v e r  t o

a 1 l o w  t h e  p o p u l a t i o n  t o  e s c a p e  d i s t u r b a n c e  s o u r c e s .  T h i s  m a k e s  S o u t h

Fork  c ruc la l -c r i t i ca l  e lk  hab l t  and t t  i s  ex t remely  lmpor tan t  to  the

s t a b i l i t y  o f  t h e  e l k  h e r d  i n  t h e  p o t e n t i a l l y  p e r t u r b e d  a r e a .  E f f o r t s

shou ld  be  made to  concent ra te  human ac t iv i t y  and d is tu rbance in  Ecc les

Canyon and to  ma in ta tn  a t  leas t  s ta tus  quo tn  South  Fork .  Both  overPasses

and under  passes  shou ld  be  prov ided so  tha t  e lk  can c ross  the  conveyor

t h a t  w 1 1 1  o t h e r w l s e  f u n c t  l o n  a s  a  b a r i e r  t o  m o v e m e n t .  T h l s  l s  e s s e n t i a l

t o  e l k  t h a t  o c c u p y  o r  t r a v e r s e  S o u t h  F o r k ,  b e t w e e n  t h e  p r o p o s e d  V a l l e y

C a m p  a n d  S k y l l n e  c o n v e y o r s .  L a c k  o f  p a s s a g e s  m a y  r e n d e r  t h l s  m o s t  f a v o r a b l e

h a b l t a t  u s e l e s s  f  o r  e l k  p r o d u c t  l o n  a n d  t l s e .
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Mule  Deer

Mule  deer  on  the  p roposed  mine  s l te  a re  cons idered  par t  o f  he rd

un i t s  32  and  34  by  U tah  D .  W.  R .  They  u t i t l ze  the  en tL re  m lne .p lan  and

ad jacen t  a reas  as  h igh -p r lo r l t y  summer  range  f rom May  16  to  Oc tober  31 .

Fawntr rg and rear ing of  young occur  wl th ln th l ,s  h lgh-pr tor l ty  summer range

f rom mld  May  to  m id  Ju ly .  Un l l ke  moose ,  deer  m lg ra te  a l t t tud ina l l y  and

from November 1 to  May 15 occupy lower vegetat ion commmunl t les that  are

c lass l f  i ed  as  h tgh-p r io r t t y ,  cu rc l -a l - c r t t l ca l  w l -n te r  ranges .  Wtn te r

range for  th ls  populat ion ls  not  c lear ty  def tned but  some deer  l tke ly

move northeast tn the environs of Soldter Summit viclnity whlle others

may mlgrate east  to  the Gordon Creek wlnter  range.  In  e i ther  case,  these

win te r  ranges  a re  no t  w l th ln  the  po ten t ta l l y  pe r tu rbed  mlne  s l te  ( f l g .  5 ) .

Fie ld  work  revea led  tha t  mu le  deer  ranged over  the  en t l re  p ro jec t

a rea ,  bu t  were  present  tn  vary lng  cont ra t tons  ( f lg .  3 ) .  In  the  morn lngs

and evenlngs they Lrere f requent ly s lghted at  the numerous sal t  l tcks ln

t h e  a r e a ,  e s p e e t a l l y  S o u t h  F o r k .  T h e  r t d g e  o n  t h e  n o r t h  o f  P i p e  S p r t n g

Canyon had a  good s tand o f  rnanzan l ta  and 25-35 deer  were  <>f ten  observed

in  tha t  a rea .  There  was a lso  a  good her<1,  20-30  deer ,  I r  James Canyon.

Deer  f requented  Eec les  Canyon and were  s lgh ted  f rom the  mouth  o f  the

canyon to  the  top  o f  the  r ldge.  Fresh t racks  r {e re  f requent ly  observed on

the  road.  Most  d raws coming in to  Ecc les  Canyon had deer  t ra l ts  ln  them,

b u t  t h e  t w o  j u s t  b e l o w  t h e  s t t e  o f  t h e  p r o p o s e d  p o r t a l  a n d  o n e  1 . 6  r n L L e s

f r o m  t h e  t o p  e n d  o f  t h e  c o n v e y o r ,  h a d  h e a v l L y  u s e d  t r a i l s .

No deer vtere observed wlth twtn fawns ln the envlrorrs of the proposed

Sky l lne  p roJec t  bu t  th ts  t s  no t  su rp r ts lng .  Accord ing  to  D .  l { .  R .  records

the deer  populat lon on th ls  unl t  ls  below the carry lng capacl ty  of  the

hlgh-qual t ty  summer range and product l -v l ty  ls  s l lght ly  below the state

average.  The amount  of  h tgh-pr lor l ty ,  curc la l -cr l t lca l  winter  range ls
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t h e  l i m i t l n g  f a c t o r  f o r  p o p u l a t l o n s  o f  d e e r  i n  t h e  p o t e n t l a l l y  p e r t u r b e d

h a b i t a t .  T h e  p r o p o s e d  S k y l t n e  p r o j e c t  w t l 1  n o t  d e c r e a s e  t h e  a c r e a g e  o f

w l n t e r  r a n g e  t h a t  l i m i t s  t h i s  p o p u l a t l o n  o f  r n u l e  d e e r ,  a n d ,  t h e r e f o r e ,

t h e  l m p a c t  w i l t  b e  l e s s  t h a n  i f  c r u c l a l - c r l t i c a l  w l n t e r  h a b l t a t  w e r e

l n v o l v e d  o r  l f  s u m r n e r  h a b l t a t  w e r e  a t  c a r r y l n g  c a p a c i t y .

Cougar

T h e  e n t i r e  S k y l t n e  p r o j e c t  a r e a  p r o v i d e s  s u b s t a n t i a l  v a l u e ,  y e a r l o n g

hab i ta t  fo r  cougar .  The an imals  range th roughout  the  area ,  bu t  the i r

movements  a re  o f ten  d lc ta ted  by  mlgra t lon  pa t te rns  o f  mu le  deer  and human

d ls tu rbance.  A l though cougars  a re  no t  over ly  abunduant  and are  secre t ive ,

concern  must  be  g lven them par t i cu la r ly  when the  females  are  accompanted

by  the l r  young who are  learn ing  to  hunt  and surv tve .  Th ls  l s  cons ldered

a c ruc ia l -c r l t l ca l  per lod  fo r  cougars  and t t  wou ld  be  bes t  t f  d ls tu rbance

were  rn ln l - rn ized  dur ing th ls  t lme.  However ,  th is  l s  a  d t f f  l cu l t  t ime to

determlne fo r  cougars  s lnce  they  are  known to  reproduce year  round.  I f

p o p u l a t i o n s  l n  t h e  a r e a  o f  c o n c e r n  w e r e  a t  o r  n e a r  s a t u r a t t o n  t h l s  w o u l d

b e  a  m a j o r  c o n c e r n  b u t  s l n c e  t h e y  a r e  n o t  l t  i s  l i k e l y  t h a t  c o u g a r s  w l l l

avo ld  h igh  human ac t iv i t y  a reas  and the  overa l l  cougar  popu la t ion  w i l l  be

l i t t l e  a f f e c t e d .  I n  f a c t ,  t h e  h i g h  h u m a n  a c t i v i t y  i n  E c c l e s  C a n y o n  a n d

v i c i n i t y  h a s  1 i k e l y  c a r r s e d  c o u g a r s  t o  a l r e a d y  a d j u s t  t h e l r  h a b i t a t  u t i l l z a t l o n

p a t t e r n s  t o  a v o l d  t h e  E c c t e s  a r e a .

B o b c a t

The mine p lan  and ad jacent  a reas  prov ide  subs tan t la l  va lue  habt ta ts

f o r  b o b c a t s  w h o  a r e  r e p u t e d  t o  o c c u p y  a l l  t e r r e s t r l a l  h a b l t a t s  o n  t h e

ent l re  p roposed sky l tne  pro jec t  a rea .  A l though l l t t le  l s  known about  the

b o b c a t  f o r  t h e  s t a t e  o f  U t a h  l e t  a l o n e  t h e  a r e a  o f  c o n c e r n ,  c r u c l a l -

c r l t l c a l  p e r l o d s  w o u l d  b e  l a t e  F e b r u a r y  w h e n  p a r t u r l t l o n  o c c u r s  a n d  M a y
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a n d  J u n e  w h e n  t h e  y o u n g  b o b c a l s  a r e  n o t  a s  s e c r e t l v e  a s  c o u g a r  s o  t h e y

w o r r l d  b e  l e s s  l i k e l y  t o  a v o l d  t h e  h l g h  h u m a n  d i s t u r b a n c e  a r e a s  T h e y

w o u l d  t h e r e f o r e  b e  v u l n e r a b l e  t o  o p e n  h u m a n  h a r r a s s m e n t  a n d  l l l e g a l

k l l l i ng .  Care  shou ld  be  taken v ia  educat ion  o f  emptoyees  and law enforcement

t o  p r e v e n t  s u c h  a c t i o n s .

B l a c k  B e a r

The ent i re  potent ia l  area of  concern prov ldes substant ia l  va lue,

year long habt tat  for  b lack bear .  The anlmals range throughout  the ent l re

lease area,  but  are not  abundant  nor  are they act lve year  round.  The

cruc ia l -cr l t ica l  per lods for  b lack bear  are February and March when the

cubs are born and when they accompany thei r  mother  on ln t t ta l  foraglng

expedl t lons dur ing ear ly  summer.  Slnce par tur t t lon occurs wl th ln the

w ln te r  den  th l s  c ruc l -a l - c r l t l ca t  pe r tod  w l11  be  l t t t l e  lmpac ted  by  the

proposed act lon,  but  when the young are wl th the mother  they wi l l  be

suscep t ib le  to  hu rnan  ac t i v l t y ,  pa r t  l cu la r l y  ha rassment  and  11 lega l  k t l l l ng .

Only proper  educat lon of  employees and law enforcement  wt l l  he lp so lve

t h e  p o t e n t i a l  p r o b l e m s .

Cot ton ta l l  Rabb l t

Thre ent i re  mine p lan and adjacent  areas prov ide substant la l  va lue,

year long habl tats  for  cot tonta l l  rabbLts.  The young are born between

Aprt l  and July  which ls  consldered cruc la l -cr l t ica l  per lod,  but  the

ac t l v t tes  assoc ia ted  w l th  cons t ruc t  l on  and  opera t lon  o f  the  p roposed

mln lng  opera t lon  w t t l  t n  a l l  p robab t l l t y  no t  se r lous ly  a l te r  the  rep roduc t i ve

po ten t ia l  o f  the  popu la t lon .  There  w l l1  be  tnc reased  hun t lng  bo th  lega l

and l l legal ,  but  hunted rabbt t  populat l -ons are more heal thy and stable

than non-hunted populat l -ons.  I ) ls turbed vegetat lon leading to successLon

a lso  enhances  reproduc t i ve  po ten t la l .
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Snowshoe Hare

The snowshoe hare is  present  in  and dependent  upon the spruce- f t r

vege ta tLon  type  as  a  year long  hab i ta t  use  a rea .  Th is  hab i ta t  t yp "  i s  i n

abundance over  the ent i re  proposed pro ject  and adJacent  areas,  but  the

proposed  ac t lons  w111  do  l l t t l e  to  ha r rn  the  to ta l  ac reage  o f  the  hab l ta t

t yPe  and  the  hare  popu la t lons  dependen t  upon  i t .  A l thugh  the  c ruc la l -

cr l t ica l  per lod for  reproduct ton is  f rom Aprt t  1  to  August  15,  the snowshoe

hare wt lL  not  be severe ly  lmpacted through t tme nor  wt l l  the act ions lead

to the demise of  the populat ion.  Subsidence wi l l  not  harru the above

ground dwel ler  and the 69 acres lost  habl ta t  ts  suf f lc tent ly  smal l  that

l t  w111  do  l l t t Le  to  snowshoe  popu la t lons .  Hun t tng  p ressure ,  l ega l  and

111ega1 ,  w l l l  be  the  mos t  de t r tmen ta l  ac t ton  and  t t  w i l l  be  up  to  law

en fo rcement  and  hun t lng  regu la t lons  to  con t ro l  th l s  lmpac t .

Furbearers

Port lons of  the proposed mine lease and adJacent  areas prov lde

subs tan t ia l  va lue  hab t ta ts  fo r  some fu rbear ing  spec l -es :  beaver ,  mar tenr

e rmlne ,  l ong- ta i l ed  wease l ,  m ink ,  badger  and  the  s t r iped  skunk .  The

muskrat ,  a  non- furbear lng but  h igh in terest  species must  a lso be consldered.

obv ious ly ,  the  b reed ing  and  rear lng  ac t t v i t i es  o f  a t l  o f  these  non-

mlgratory species occurs wi th ln the proposed area of  concern and thel r

dens and lodges are of  cruc la l -cr i t tca l  va lue to maLntenance of  the l r

p opulat  lons ,  but  t t  ls  doubt  Ful  l f  the proposed act  l -ons wt l  l  ser lous ly

I 'mpact them. These specles wlth the exceptlon of the marten are wldespread

and htghly  adaptable to  the act lv t tes of  man.  rn fact ,  both beaver  and

muskra ts  a re  o f ten  con t ro l l ed  as  pes ts .  In  the  69  ac res  o f  ac tua l  hab t ta t

des t ruc t lon  the  spec les  w i l l  be  1os t ,  bu t  th i s  sma l l  ac reage  loss  w i l l  be

rn in lma l  compared  to  tha t  ava l lab le  and  the  to ta l  impac t  on  the  popu la t lon
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w l l 1  b e  m e a n l n g l e s s  t o  t h e  p e r p e t u a t i o n  o f

caut ion  ls  ln  o rder  however .  The cumula t lve

e v e n t u a l l y  b e  c o n s l d e r e d .  :
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lncreas lng  e leva t lon  rap id ly  reduces  the  number  and k lnd  o f  rep t l les

a n d  a m p h t b l a n s .  F u r t h e r m o r e ,  t n  U t a h  t h e  e f f e c t s  o f  t h e  m o r e  n o r t h e r n

la t i tude reduces  numbers  o f  herp t i les  ln  mt rch  the  same way as  does  the

L n c r e a s e  i n  e l e v a t i o n .

These geograph ica l  and assoc i .a ted  c l imat ic  fac to rs  have e t lm ina ted

most  deser t  spec ies ,  leav ing  spec i -es  tha t  a re  adapted  e l ther  to  mounta in

h a b i t a t s  o r  m o n t a n e  t y p e  h a b l t a t s  d e v e l o p e d  l n  t h e  m o r e  n o r t h e r n  a r e a s .

Thus ,  the  rep t l les  and amphib ians  o f  Utah ,  and par t i cuar ly  those lnhabt t ing

the  areas  under  cons idera t lon ,  have ar r l ved  ln  Utah  by  means o f  d lspersa l

lanes  coml -ng  f rom the  nor theas t  and the  southeas t .  Wt th  few except tons

t h e  s p e c t e s  l t s t e d  h a v e  w i d e  d l s t r t b u t l o n s  a n d  a r e  v e r s a t l l e  l n  t h e i r

a d a p t l v e  a b t l l t l e s .

L l t e r a t u r e  p e r t a t n i n g  t o  t h e  a m p h l b t a n s  a n d  r e p t l l e s  l s  e x t e n s l v e ;

b u t ,  m u c h  o f  t t  r e f e r s  t o  s p e c l e s  o c c u r r l n g  l n  t h e  d e s e r t  a r e a s  a n d  h a s

on ly  l lm i ted  re fe rence to  fo rms inhab l t ing  Utah  mountaLns .  Most  o f  the

p u b l l c a t l o n s  d e a l i n g  w l t h  s p e c i e s  l l s t s  f o r  t h e  s t a t e  a r e  o l d  ( V .  T a n n e r ,

A m p h i b i a n s ,  1 9 3 1 ;  w o o d b u r y ,  R e p t 1 l e s ,  1 9 3 1 ;  a n d  P a c k ,  S n a k e s ,  1 9 3 0 ) .

Perhaps  the  most  up- to -da te  l t s t lngs  fo r  the  area  under  cons idera t lon  are

a  check l l s t  o f  U tah  amphlb tans  and rep t l les  (Tanner  1975) ,  and Utah

D i v i s i o n  p u b l i c a t i o n  N o .  7 8 - 1 6  ( D a l t o n ,  1 9 7 8 ) .

O t h e r  r e c e t r t  l i t e r a t u r e  p e r t  l n e n t  t o  t t r l s  r e p o r t  a r e :  S c h m t d t

(  1 9 5 3 )  ;  S t e b b l n s  (  1 9 5 4  a n d  1 9 6 6 )  ;  W .  T a n n e r  (  1 9 5 3 ,  1 9 5 7  a  a n d  b ,  1 9 6 6 - w i . t h

B a n t a ,  1 9 6 9 - w 1 t h  M o r r i s ,  a n d  1 9 7 2 - w i t h  F l s h e r  a n d  l 4 l i l l l s ) ;  a n d  W o o d b u r y

( 1 9 5 2 ) .

The area of  concern

sagebrtrsh (Art  ernls la)  and

ln  th is  repor t  ls  located ln  the upper  edges of

in to the Aspen-Spruce-Fi r  p lant  communt t les.
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Amphtb ians

Based on the extensive t l terature rev iew and l iml ted f te td work i t

was determlned that  probably  four  and potent ia l ly  s ix  species of  amphlbLans

(Table 2)  lnhabl t  the proposed area of  concern that  provLdes substant la l

va lue  hab i ta t  fo r  a l l  t he  specLes  l t s ted .  A11  amph lb ians  a re  p ro tec ted ,

but  sLnce the specles l ts ted are a lL wldespread throughout  the mountaLns

o f  U tah '  none  a re  t rea ted  as  h tgh- tn te res t  spec les ,  and ,  the re fo re ,  a re

not  ind iv iduat ly  d lscussed.  I t  is  doubt fu l  l f  the proposed actLon would,

ser iously  impact  popula ' r ions but  rather  local tzed tndlv lduals  in  the

areas  o f  to ta l  hab i ta t  des t ruc t ion .  An  excep t ion  to  th i s  wou ld  resu l t  L t

subsidence in terrupted underground aqui fers and caused drytng present  wet

o r  r i pa r ian  hab i ta ts  essen t ia l  to  rep roduc t lon .

Rep t  i  les

Based on the l l terature scarch and l lml ted f ie ld  work t t  was determlned

tha t  p robab ly  t0  and  1>o ten t  ta l  l y  15  spec les  o f  rep t  l l es  (Tab  le  3 )  occupy

the  m ine  land  a rea  tha t  t s  cons ldered  as  subs tan t ia l  va lue  hab l ta t  fo r

a l l  15  spec les .  A l l  rep t l l es  a re  p ro tec ted ,  bu t  s lnce  the  spec les  l i s ted

are a l l  wldespread throughout  montane habi tats  tn  Utah,  none are t reated

as htgh- ln terest  spectes and,  therefore,  are not  ind lv ldual ly  dtscussed.

I t  ls  doubt fu l  t f  the proposed act ton would ser lously  impact  populat tons

but  l t  wt l l  dest roy the habl tat  Eor  lndtv lduals  t tv lng ln  the areas of

to ta l  hab i ta t  des t ruc t lon  su r round ing  the  mtne  por ta l ,  conve loE,  s to rage

fac l l l t l es  and  access  roads ,  I f  a  denn lng  s l te  fo r  any  rep t l l e  spec les

were  d lscovered  dur ing  the  cons t ruc t lon  o r  opera t lona l  phase ,  l t  shou ld

be  p reserved  un t l l  p roper  p rocedures  to  move  the  den  s l te  to  a  ne$r  loca t lon

I re re  lmp  lemented  l r y  the  p roper  D .  W.  R .  pe rsonne l .  Th ls  t s  re la t  l ve ly  easy

t o  d o  a n d ,  t h e r e t o r e ,  s h o u l d  c a u s e  l l t t l e  c o n c e r n .



At tachment  G

ENDANGIiREI)  AND THRI'ATENED SPECIES

A c c o r d l n g  t o  N a t l o n a l  W f l d l t f e  F e d e r a t i o n  ( 1 9 7 7 ) ,  D a l t o n  ( 1 9 7 8 )  a n d

the  Federa l  Reg ls te r  ( f979) ,  there  are  no  endangered or  th rea tened spec tes

of arnphlblans or rept l les,  or  any threatened marnmals that  lnhabl t  the

south-eas tern  reg ion  o f  Utah .  I )a l ton  (1978) ,  however ,  tnd lca tes  tha t  one

endangered specles,  the black-footed ferret  ,  mlght be f  ound ln t t re l^ Iasatch

Pla teau eas t  o f  the  sky l lne  dr ive .  I )u r ran t  (1952)  repor ts  tha t  he  knows

r r .  . .o f  no  occurence o f  the  b lack- foo ted  fe r re t  nor th  o f  the  Co lorado

River  ln  Utah . . . t t .  There  are  unconf l rmed repor ts  o f  b lack- foo ted  fe r re t

s ight ings east of  Cast le Dale and Ferron ln Emery County Utah. We have

spent  many hours ,  ds  have persone l  o f  the  Utah  D lv is lon  o f  Wl ld l l fe

Resources  in  charge o f  endangered spec ies ,  t ry ing  to  ver i f y  the  presence

of  these an imals .  Up to  now t t rese  e f  fo r ts  have been unsuccess fu l  .  l t le

have t raversed a l l  o f  the  Sky l lne  lease and immedla te  sur round lng  areas

and have observed no  s tgns  o f  p ra i r ie  dog co lon ies  nor  su f f l c len t  g round

s q u i r r e l  p o p u l a t l o n s  t o  s u p p o r t  f e r r e t  p o p u l a t l o n s  ( F l g .  6 ) .
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' l ' l r t :  
p  r , r p t l sed  ; r t :  I  Lo r r s  t l r r r  i r r l ' ,

p r o i e c t  a r e  r n a n )  b u t  t h e  o n c s  o f

t h a t  w i l  l  r e s r r l t  i n  p e r t  r l r l ) a t  i o n s

3 5

c ( ) n s  t  r r r c  I  i r l n  l r n d  ( ) p e r . l  L  I o n  , r f  I l r e  S k y  I  i n c

r n a  j  o r  c ( ) n c e r n  f  o  r  t h  i s  r e p o r t  a r e  t l - r o s e

L o  t l r c  c n v i r o n r n e n t  t h a t  m u s t  b e  c o n s l d e r e d

a s  t h e y  r e l - a t e  t o  t h e  s l - a b  i . l i t y  o f  t h e  p o p u l a t  i o n s  o f  t l r e  m a m m a l s ,  a m p 6 i b i a n s

a n d  r e p t i l e s  l i v i - r r g  i n  a n d / o r  u t  i t i z i n g  t h e  a r e a  o f  p o t e n t l a l  i m p a c t .

T h o s e  P e r t u r b a t  i o n s  o f  c o n c e r n  i l r e  t h o s e  t h a t  a r e  c l i r e c t  1 1 ,  r e l a t e d  t o :

( 1 )  s r t r f a c e  d i s t u r b a n c e ,  ( 2 )  l o s s  o f  h i r b i t a t ,  ( 3 )  n o i s e ,  ( 4 )  h t r m a n  a c t i v i t y ,

a n d  ( 5 )  a l r  p o l l u t i o n .  A . ) '  o r l e ,  a l l  o r  a  c o r n b i n a t i o n  o f  t h e  a b o v e  p e r t u r b a t  i o n s

c o u l d  i m p a c t  t e r r e s t  r i a l  v e r t e b r a t e s .

S r r r f  a c e  D i s t  r r r b a n c e

S u r f a c e  d i s t u r b a n c r :  r n t r s t  b c  a  r n a - j < l r  c o n c e r n .  T h e  p r o p o s a l  c a l l s  f o r

r a d i c a t  r n o d i f  i c a t  i o n  t o  4 5  a c r e s  o f  N a t  i o n a l  F o r e s t  a n c l  2 4  a c r e s  o f

p r i v a t e  s u r f a c e .  T h i s  6 9  a c r e s  o f  s u r f a c e  c o n t o u r  i s  t o  b e  l e v e l e d ,

f i l l e d  o r  c r r t  t ' c o ' s t r t r c I  r : , r a c l s ,  c o r - l v e y o r s  a n d  p o r t a l  f a c i l i t i - e s  n c c e s s a r y

t o  t h e  p r o . j e c t .  I * { i n e  N o .  2  i s  t o  d i s t r r r b  a n  a d r l i r i o n a L  2 6  a c r e s  i n  S o u t h

F o r k  c l f  E c c l e s  C a n l ' o n .  T t r e s c  c r r [  ; r n t i  f i t t  o p e r i l t i o n s  r . r i - 1 1  ; r l t e r  l a n d

f  r r r r n s  i r t t t l  s t t r f  a c e  ; t r e ; , l s  [ < t  c t t r t F o r r n  I  o  l n i s s i r r g  n e e c l s  ; t r t , , l  m o d  L f  y  n a t t r r l l

s t r r f  a c e  d r a i n a g e  p a t  t e r n s  .  l n  a r l d  i  t  i r t n  ,  6 , 2 5 0  a c r e s  a r e  L o  b e  l n d e r m i n e 6

v i a  l o n g - w a l l  t e c h n i q r r e s ; t n t l  w i t l  b e  s u b - i e c t  t o  s u b s i d e n c e  6 p  t o  a

m i n i m t t m  o f  7 0  p e r c e n t  o F  I l t r t  t h  i c k n t r s s  o F  t h e  m i n e c l  c o ; r l  ( F - i p a l  I i l S  o n

D c v e l o p e r n n l "  o f  c o ; r l  R e s o r r r c e s  i n  c c n t r : a l  u t a h ,  t 9 7 g ) .

H a b  l t a t  L o s s

obv io t rs  1y  ,  the  i rnmed i i t  l -  e  a  re  o f  t  he  rn ine  po  r t  a1  ,  access  rou t  es  ,  coa  l

c o n v e y o r  . r n d  s t o r : a g e  f a c i l i t i - e s  w i l l  b e  l o s t  a s  f i a b i t a t  f o r  w l l d l i f e ,  b u t

t h r '  t o l - a l  ; r c r ( : ; l g e  l o s s  [ . s  s r n ; r 1  I  c o r n p a r t : r l  t o  t I a t  a v i r i l a b l e .  C a r e  s h o r r t r l

b t l  t a k e r r  I t l  n t i n l l n i z r :  I  t  s  l r n p ; r c t  .  P o r t ; r l s ,  r o a d s ,  s D t l  o t - h e r  s r r r f  a c e
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f ac lL l t i es  shou ld  l f  poss ib te ,  be  p laced  a t  s l tes  tha t  w t l l  mLn lm lze

tmpacts to  wt ld l l fe  and thel r  use areas.  None at  Leasl  mln imal  cruc la l -

cr i t lca l  habi ta t  shoutd be d ls turbed.  I t  would be best  t f  the sur face

fac l t l t les lnc luding roads could be screened f rom wt ld l l fe  use areas by

vegetat lon and or  ter ra ln buf fers.  Revegetat lon of  road cuts and fLt l

areas should be done tmmedLately. Concern should be glven to revegetatlon

wl th specles that  w111 not  onLy benef i t ,  but  promote wl ld l t fe .  This  ls

par t lcu lar ly  t rue t f  curc la l -cr l t lca l  r lpar lan habl tats  are d ls turbed.

Moose'  amphLbtans and rept l les could readl ly  benef l t  f rom successfu l

manipulat lon of  th ts  habl ta t  type.  The p lanned st ream channel ing ln  the

v ic in t ly  of  the storage s l1os ls  an example of  what  can be done.  Thls

st rearn l rnprovement  pro ject  wi l l  benef  i t  ter rest r ta l  as wet t  as aquat ic

s p e c l e s .

Subs idence

Surface d is turbance associated wi th cer ta ln min lng operat ions and

techn iques  can  be  ex t reme ly  de t r tmen ta l  to  te r res t r ta l  and  aqua tLc  ve r teb ra tes ,

but  the long-wal l  rn tn ing technlque proposed for  use ln  the Skyl lne proJect

mlnlrnLzes much of the lmpact. Slnce no over burden ls removed wlth long-

wall  mlnlng, the maJor problem Ls surface subsldence. The 6r2SO acres

that wi l l  be undermlned w111 be subJect to subsldence up to 70 percent of

the thlckness of the mlned coal, but t t  ls doubtful that substdence wtl1

reach 70 percent. Stmilarly mlned areas tn comparable habltats ln New

Mexlco have exper lenced less than 12 percent  subsldence wi th l t t t le  or  no

v ls lb le  s ;u r face  d is tu rbance .  Th ls  was  subs tan t la ted  by  persona l  l nspec t ton

by  Dr .  Smi th .  I t  l s  p robab le  tha t  the  ln teg r l t y  o f  the  above  g round

te r res t r la l  commun l t l es  w l11  genera l l y  rema ln  s ta tus  guo ,  w l th  occurence

of  occaslonal  f ractures and mtnor  s l tppages that  wt l l  not  be detr imenta l
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to  vege ta t ion  o r  w i ld l i f e .  Sub te r ranean  changes ,  however ,  a re  no t  unders tood .

There  t s  the  poss ib i l l t y  tha t  when  subs ldence  occurs  1 t  w t l1  co l tapse

underground aqulfers and burrow systems thus destroylng the home and

habl tat  o f  dwel l lng mammals,  E€pt1 les and arnphlb lans and posstb ly  kL l l lng

some in the tmmedlate area at  the t lme of  co l lapse.  I f  subsldence were

to occur  sLmul taneously  over  the ent l re  mlne area,  th ls  would be a rnaJor

concern not  only  for  the Prey spectes but  par tLcular ty  for  predators

dependent  uPon the pray base.  However,  s lnce subsldence wl l l  occur

systemat ica l ly  and in  smal l  areas at  a  g iven t lme as panels  are mined,

the l rnpact  wi t l  be lessened.  Only local lzed populatLons wt11 be l rnpacted

and  onLy  fo r  a  shor t  wh i le .  Reproduc t l ve  po ten tLa l  coup led  w l th  d ispersa l

w i l l  f ac l l l t a te  a lmos t  lmmed ia te  recovery  and  nega te  the  tempora ry  popu la t lon

rcduc t  i on .

The  ques t lon  o f  underg rounc l  aqu l fe r  co l lapse  l s  no t  so  eas l l y  d i smlssed .

We real ly  do not  know enough about  the geology and hydro logy in  th ls  area

or  any area to yet  predlc t  what  ln terrupt ton of  the st rata and underground

aquLfers wl11 do to sur face r lpar lan and marsh habl tats .  These habl tats

are cruc la l -cr l t lca l  to  moose year  round and loss of  sa ld habi ta ts  would

be ser l -ous to not  only  perpetuat lon of  but  populat ton but ld  up of  moose

in the area '  Such habt tat  loss would a lso harm beaver ,  muskrat ,  amphib lans,

and aquat lc  dependent  rept l les.  As mtnlng progresses these wet  habi ta ts

shou ld  be  mon l to red  to  assess  po ten t ia l  degrada t lon  lmpac ts .  Genera l l y ,

l t  l s  fe l t  t ha t  th l s  p rob lem w111  no t  occur ,  bu t  1 f  t t  does  su r face  wa te r

could and should be permanent ly  prov lded to matnta ln the ln tegr i ty  of  any

areas  so  lmpac ted .

Over land Coa l  Convervor

O n e  o f  t h e  m a j o r  s u r f a c e  d t s t u r b a n c e  t m p a c t s  o f  c o n c e r n  t o  t e r r e s t r l a l

w l l d t t f e  t s  t h e  c o n s t r u c t i o n  o f  a n  o v e r l a n d  c o a l  c o n v e y o r  t h a t  w l l l  o f

necess i ty  ac t  as  a  bar r le r  to  normal  w i ld l l fe  movement  pa t te rns  ln ,  a long
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and across Eccles Canyon.  The conJunct ton wi th the Bel lna conveyor  ls

a lso of  concern to the stabt l l ty  and ln tegr l ty  of  South Fork whlch ls

cruc la l -cr i t lcat  Lmportance to b lg game, par t lcu lary e lk .

Ttre overland coal conveyor ls to extend 2.6 mltes down Eccles Canyon

form the por ta l  to  the storage fact t l t les at  the ra l l road loading area,

and wt l l  represent  a barr ier r  to  normal  b lg game movements ln  the area.

I t  ls  obvious that  some means must  be devlsed to fac i l l ta te b lg game

crosslng th ls  barr ler  but  what ,  were and how become important  questLons.

Since no l i terature is  avai lab le concern lng b lg game tnteract lons wl th

coal  conveyors,  references to deer  and h ighway passage were consul ted.

Th ls  p roved  unsa t i s fac to ry .  I t  was  fea red  tha t  th l s  pa r t l cu la r  coa l

conveyor  and h lghways represented such d i f ferent  problems would not  be

comparab le .

Two basle s tudies were conducted to fac l l l ta te understanding and

po ten t la l  so lu t ions  to  the  p rob lem in  th i s  pa r t t cu la r  p ro jec t .  l t re re  t s

an overland coat conveyor tn Deer Creek Canyon north of the Utah Power

and Ltght  Hunt lngton Power Plant  ln  Emery County,  Utah that  ts  s tml lar  to

the conveyor  proposed for  the Skyl ine pro ject .  A cursory s tudy was made

along thls 2 mlle tong conveyor to determlne deer response to the man

constructed barr ler .  Deer  populat lons were fa l r  to  h lgh ln  the v lc ln i ty

of the conveyor. The lowest clearance beneath the conveyor ts 1 m above

the ground and the h lghest  2.8 m.  The h lghest  c tearance level  was 5 m

long and was the pr imary p lace that  deer  passed under  the conveyor .  Deer

t rave led  as  c lose  as  .3  m to  the  conveyor  bu t  the  es tab l l shed  t ra l l

r r rnn lng  para l le l  to  the  conveyor  was  2 .3  m away .  I t  appeared  tha t  deer

w o u l d  f o l 1 o w  t h e  c o n v e y o r  u [ )  a n d / o r  d o w n  t h e  c a n y o n  t o  t h e  u n d e r p a s s .

B a s e d  o n  t r a c k  s i z e  l r o t h  ) ' o r n r g  a n d  r n a t u r e  a n l r n a l s  r r t l l l z e d  t h e  u n d e r p a s s .
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Once t t  was  es tab l l shed  tha t  deer  wou ld  c ross  an  over land  coa l

conveyor  l f  proPer c learance were avat table,  a  cursory s tudy was done ln

Eccles Canyon of  the Skyl tne proJect  to  determlne the most  logtcal  p laces

to design and construct  the conveyor  to  a l low passage of  not  only  deer

but  a l l  b lg  game'  The areas para l le t  to  the proposed conveyor  route tn

Eccles Canyon were t raversed on foot  by researchers.  A11 of  the s lde

canyons corn lng tnto Eccles Canyon had deer  t ra t ls  in  them (Ftgs.  7-11) .

Three  had  we l l  used  t ra i l s ,  one  to  two  deer  passage  per  d .y ,  the  o thers

\ {ere rated poor  wl th use by less than 1 deer  every two days.  SLnce

topographlc  maps of  the sky l ine pro ject  area have no names l ts ted for  the

s lde  canyons ,  the i r  l oca t ions  a re  g lven  ln  re la t ion  to  the  top  end  o f  the

proposed  conveyor .  The  f  l r s t  t .wo  canyons  down f  rom the  top  ( .2  and  .3

m l l e s  r e s p e c t i . v e l y )  h a d  w e l l  u s e d  t r a l l s  a s  d l d  t h e  c a n y o n  1 . 6  m l t e s  f r o m

the  top  (F lg .  l t ) .  I n  a l l ,  t he re  a re  11  game t ra l l s ,  bu t  those  co rn ing

lnto the lower end of the conveyor are not heavl ly ut i l lzed,. Although

deer use was the cr l ter ta for  determlntng t ra l l  qual t ty ,  o ther  b lg game

spec tes  and  domes t i . c  sheep ,  a l so  u t l l t ze  the  game t ra t l s  ment toned .

To overcome the barrter effect of the overland coal conveyor, t t  ls

suggested that  a serLes of  overpasses and underpasses be constructed at

natura l  advantageous cross lng polnts  for  b lg game. ' [hese st ructures must

be  des lgned  to  fac i t t ta te  c ross ing  o f  e l k  and  moose  as  we l t  as  deer .  In

addi t ion,  there are problems re lated to s lope.  Anlmals crosstng f rom a

steep upht l l  s lope can easl ly  get  down over  the conveyor  but  anLmals

golng across and uP the steep s lope nust  be able to  secure foot lng on the

uph t l l  s tde  when  c ross lng  the  conveyor .  A l though  t t  wou ld  be  ldea l  to

have underpasses and overpasses at eactr of the game crosslng areas and

even though cover  for  safe b ig game t ravel  on the south exposures that
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l ie  nor th of  the road is  mln imal  t t  is  doubt fu l  that  cross ing st ructures

at  each o f  the  11  canyons tha t  d ra in  in to  Ecc les  Canyon are  necessary .

C r o s s l n g  s t r u c t u r e s  s h o u l d  d e f l n l t e l y  b e  p l a c e d  a t  e a c h  o f  t h e  t h r e e

h e a v l l y  u s e d  g a m e  t r a i l s  i d e n t t f i e d  i n  t h e  c u r s o r y  s t u d y .  I n  a d d i t i o n ,

o ther  c ross lng  s t ruc tu res  shou ld  be  even ly  o r  advantageous ly  p laced to

m i n i m i z e  t h e  p a r a l 1 e l l i n g  d i s t a n c e  t r a v e l e d  a l o n g  t h e  c o n v e y o r  w i t h o u t

pro tec t ive  cover .  S ince  l t  i s  no t  known i f  e lk  and moose w111 use e i ther

an  underpass  or  an  overpass ,  i t  i s  suggested  tha t  combina t ions  o f  the  two

t y p e s  o f  p a s s a g e  s t r u c t u r e s  b e  c o n s t r u c t e d  a t  e a c h  o f  t h e  t h r e e  h e a v l l y

u t i l i z e d  g a m e  t r a i l s  t o  b e  s a f e .  U n d e r p a s s e s  s h o u l d  d e f i n i t e l y  b e  c o n s t r u c t e d

f o r  u s e  a t  t h e  e l e v a t e d  a r e a s  o f  t h e  c o n v e y o r ,  a n d  o v e r p a s s e s  s h o u l d  b e

c o n s t r u c t e d  a t  n o  c l o s e r  t h a n  h a l f  m l l e  i n t e r v a l s  t o  t h e  o t h e r  p a s s a g e

s t  ruc tu res  .

T h e  t w o  c r o s s l - n g  s t r u c t u r e s  t y p e s  s h o u l d  b e  b u i l t  t o  t h e  f o L l o w i n g

D . W . R .  r e c o m m e n d e d  d l m e n s i o n s :  ( 1 )  t t u n d e r p a s s e s t t  s h o u l d  h a v e  a  m l n l m u m

h e i g h t  o f  3  m  m a l n t a i n e d  a c r o s s  a  s p a n  o f  5  m ;  a n d  ( 2 )  t t o v e r p a s s e s t t  o r

r a m P s  s h o u l d  h a v e  a  s l o p e  n o  g r e a t e r  t h a n  3 : 1  a n d  5  m  w i d e  a t  a n  a n g l e  o f

9 0 "  t o  t h e  c o n v e y o r  a n d  t a p e r i n g  o u t  t o  5 : 1  a t  p o i n t s  1 8 0 "  t o  t h e  c o n v e y o r .

These c ross lngs  shou ld  be  as  na tura l  as  poss ib le  so  tha t  the  an lmals  wt l l

unnot lc tng ly  c ross  when they  ge t  to  the  s t ruc tu re  w l thout  rea l l y  knowlng

they  are  there .  The s lope shou ld  be  o f  na tura l  so i l  and  vegeta ted  so  as

to  p rec lude gu lde  fenc lng .  The so l ld  covered p la t fo rm over  the  conveyor

s h o u l d  b e  o f  a  p e r m a n e n t  m a t e r L a l  e i t h e r  c o n c r e t e  o f  f l b e r g l a s s .  T t r e

s teep uph l l l  s lopes  where  they  occur  shou ld  be  te r r raced w i th  s lmi la r ly

covered concre te  o r  f l -berg lass  mater la l  to  p rovLde c ross ing  an tmals  a

n a t u r a l  f o o t i n g  f o r  n e g o t i a t i n g  t h e  u p h t l l  c l l m b .  C o n s t r u c t i o n  o f  s u c h

s t ruc tures  shou ld  guarantee  c ross ing  by  b tg  game and lessen the  de t r lmenta l
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i m p a c t  o f  a n  a r t l f l c l a l  b a r r l e r  t o  n a t u r a l  m o v e m e n t s .  T h e s e  c r o s s l n g s

a r e  c r l t l c a l  t o  p e r p e t u a t l n g  u s e  o f  S o u t h  F o r k  t h a t  w i l l  b e  p . r : i a l l y

b a r r i c a d e d  o n  t w o  s l d e s  o f  a  t r i a n g l e  b y  t h e  j u n c t u r e  o f  t h e  B e l i n a  a n d

Sky l ine  conveyors .

L o s s  o f  H a b l t a t

A l t h o u g h  a p p r o x l m a t e l y  6 3 0 0  a c r e s  o f  h a b i t a t  w t l 1  u n d e r g o  d i s t u r b a n c e

o n l y  9 5  a c r e s  w i l l  a c t u a l l y '  b e  l o s t  f o r  h a b i t a t i o n  a n d  p r o d u c t i o n  b y

m a m m a l ,  a m p h i b i a n  a n d  r e p t i l e  s p e c i e s .  T h i s  t o t a l  a c r e a g e  i s  s m a l l

compared to  tha t  ava i lab le  and most  o f  i t  i s  no t  o f  c ruc ia l -c r i t i ca l

i m p o r t a n c e  t o  t h e  s t a b i l i t y  o f  t h e  w i l d l i f e  p o p u l a t l o n s  o f  c o n c e r n .

M i n i m a l  d e t r i m e n t a l  i m p a c t  l s  e x p e c t e d  t o  o c c u r  w h i l e  s t i l l  a l l o w i n g  s u c h

a  p r o j e c t  t o  p r o c e e d .  S u c h  l s  n o t  t h e  c a s e ,  h o w e v e r ,  i f  t h e  t e m p o r a r y

b 1 ' p a s s  r o a d  l s  a l l o w e d  t o  b e  c o n s t r u c t e d  a s  a n  e l a b o r a t i o n  o f  t h e  p r l m i t i v e

r o a d  i n  S o u t h  F o r k .  T h e  S o u t h  F o r k  a r e a  l s  c r u c l a l - c r i t i c a l  ( F i g s . 1 - 2 )

hab i ta t  to  the  cont inued sus tenance o f  e lk  and moose in  the  pro jec t  a rea

a n d  s h o u l d  b e  p r e s e r v e d  a s  c l o s e  a s  p o s s t b l e  t o  l t s  p r e s e n t  c o n d L t l - o n .

I t  i s  a  p r lmary  fawn lng  and ca lv ing  area  and prov ldes  securL ty  cover  fo r

those an imals  tha t  t raverse  and fo rage in  the  a l ready  d is tu rbed Ecc les

Canyon.  I f  a  temporary  bypass  ls  necessary  t t  wou ld  be  bes t  i f  ano ther

c a n y o n  s u c h  a s  B o a r d l n g h o u s e  c o u l d  b e  u s e d .

o n c e  t h e  m l n l n g  o p e r a t i o n  l s  c o m p l e t e d ,  t h e  s t r u c t u r e s  s h o u l d  b e

d l s m a n t l e d  a n d  t h e  a r e a  r e v e g e t a t e d  t o  e n h a n c e  r e t u r n  t o  a n d  u s e  o f  t h e

h a b l t a t  b y  w l l d l l f e .  I f  p r o p e r l y  d o n e  w l t h  c a r e  a n d  c o n s l d e r a t i o n  f o r

w i l d l l f e  n e e d s  t h e  a n i m a l s  w t l 1  r e a d l l y  r e l n v a d e  t h l s  a r e a .
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N o i s e

Nol -se  c rea ted  f rom cons t ruc t l -on  and opera t ion  o f  the  mine  and i t s

f a c i l i t i e s  w t l l  i n i t t a l l y  b e  o f  c o n s e q u e n c e ,  b u t  f o r  m o s t  s p e c i e s  w l l 1

u l t i m a t e l y  b e  l n c o n s e q u e n t l - a 1 .  W i t h  t h e  p o s s l b l e  e x c e p t i o n  o f  c o u g a r  a n d

e 1 k ,  t h e r e  a r e  n o  w i l d l i f e  s p e c l e s  o f  c o n c e r n  t h a t  w i l L  b e  p e r m a n e n t l y

i m p a c t e d .  W i l d l i f e  w i l l  b e  i n i t i a l l y  d i s t u r b e d  a n d  r e p r o d u c t i v e  s u c c e s s

p o s s i b l y  i m p a i r e d  b u t  h a b i t u a t l o n  w 1 1 1  o c c u r  t h u s  a l l o w i n g  a  r e t u r n  t o

n o r m a l .

C o u g a r s  d o  n o t  r e a d i l y  h a b i t u a t e  b u t  t h e y  a r e  u s u a l l y  i n  s u f f i c i e n t l y

low popu la t lon  numbers  and have such ex tens lve  ranges  tha t  they  avo id  the

s o u r c e  o f  d i s t u r b a n c e .  T h i s  h a s  l i k e l y  o c c u r r e d  a l r e a d y  i n  t h e  p r o j e c t

a rea  due to  the  h igh  leve l  o f  no lse  and ac t iv i t y  a l ready  ln  Ecc les  Canyon

Elk  and no ise  are  s t l l l  an  en lgma.  I t  l s  genera l l y  thought  tha t  e lk  w i l l

h a b t t u a t e  t o  n o i s e  a n d  o b s e r v a t i o n s  b y  D r .  S m l t h ,  d u r i n g  b l a s t i n g  f o r

s e i s m i c  s t u d l - e s  o n  t h e  B i g  H o r n  R a n c h ,  U t a h ,  s u b s t a n t l - a t e s  t h t s .  T h e

observa t l -ons  to  da te ,  however ,  have been on  e lk  ln  w lde  open areas  where

they  d id  no t  have to  be  in  c lose  contac t  w l th  the  no ise .  Our  concern  is

whether  e1k  w111 hab l tua te  su f f l c len t ly  to  the  no l -se  o f  the  over land

conveyor  to  use  the  underpasses .  T t r l -s  i s  o f  par t i cua l r  concern  a t  t rans fer

towers  and ls  a  p r imary  reason fo r  reques t lng  tha t  overpasses  be  cons t ruc ted

t o  a l 1 o w  p a s s a g e  l n  a n  u n c o n f l n e d  s p a c e .

Human Act lv l t v

Increased human ac t lv l t y  w l l1  poss lb ly  cause the  grea tes t  l -mpact .

Const ruc t ion  and subsequent  min lng  opera t l -on  personne l  wt l l  no t  on ly

Lncrease the  popu la t lon  o f  the  towns ln  the  v ic inL ty  o f  the  pro jec t ,  bu t

w i l l  g rea t ly  l -nc rease the  number  o f  peop le  cur ren t ly  u t l lLzLng the



4 8

p r o j e c t  a r e a .  C o n s i d e r a b l y  m o r e  p e o p l e  w i l l  b e  a c t i v e l y  u s l n g  a n d  t r a v e r s l n g

t h e  a r e a  o n  a  w o r k  d " y  b a s i s  p l u s  m a n y  w i l l  a l s o  u t l l l z e  t h e  a r e a  f o r

r e c r e a t i o n .  M a n y  m o r e  r o a d  k t l l s  o f  w l l d l l f e  w t 1 l  o c c u r  a n d  m a n y  o f

those peop le  t ravers ing  and u t i lLz lng  the  area  w111 car ry  f l - rearms in

their  vehlc les and use them for target shoot ing of  smal l  marunals,  carnivores

and even gane spec ies  whether  1ega l  o r  no t .  Such ac t ion  cou ld  ser ious ly

impact  the  s tab i l i t y  o f  many o f  our  non-pro tec ted  spec ies  bu t  t roph ica l ty

the  impact  w i l l  no t  cause a  "domino e f fec t . r r  Remova l  o f  the  herb ivores

w i l l  n o t  c a u s e  r a d i c a l  d e c l i n e s  i n  p o p u l a t l - o n s  o f  h i g h e r  t r o p h i c  l e v e l

s p e c i e s ,  s l n c e  t h e  c a r n i v o r e s  a n d  r a p t o r s  w i l l  a l s o  e x p e r i e n c e  d e c l i n e s .

G a m e  a n d  p r o t e c t e d  s p e c l e s  w i l l  a l s o  b e  t a k e n  b u t  h o p e f u l l y  t h e  l a w s  o f

pro tec t ion  w i l l  su f f i c ien t ly  de ter  such ac t ions  to  mln imize  the i r  impact .

Recreat iona l  use  o f  the  env i rons  o ther  than hunt ing  w i l l  undoubted ly

impact  the  w i ld l i fe  o f  concern ,  and w i l l  occur  in  a l l  seasons  o f  the

y e a r .  I t  i s  e s p e c i a l l y  i m p o r t a n t  t h a t  w i l d i f e  n o t  b e  h a r a s s e d  d u r t n g

c r u c i a l - c r l t i c a l  p e r i o d s  l n  t h e i r  l t f e  h i s t o r y .  D u r l n g  w i n t e r ,  w l l d 1 l f e

a r e  o f t e n  l n  a  d e l l c a t e  e n e r g y  s t a t e .  U n n e c e s s a r y  d l s t u r b a n c e  b y  m a n

c a u s e s  t h e m  t o  u s e  u p  c r l t l c a l  a n d  l t m j - t e d  e n e r g y  r e s e r v e s  t h a t ,  o f t e n

t i m e s ,  r e s u l t s  l - n  m o r t a l l t y .  I n  l - e s s  s e v e r  c a s e s ,  t h e  f e t u s ,  b e i n g

car r ied  by  ges ta t ing  mammals  may be  abor ted  or  absorbed thus  reduc lng

r e p r o d u c t i v e  s u c c e s s  a n d  p r o d u c t l v l t y  o f  t h e  p o p u l a t i o n .

Dur lng  breed ing  seasons,  d ts tu rbance by  man can negat iveLy  a f fec t

r e p r o d u c t l - v e  s u c c e s s  b y  d i s r u p t i n g  t e r r t t o r i a l  s e l e c t l o n  o r  d e f e n s e ,

J -n te r rup t ing  cour tsh tp  d isp lays  and d is tu rb lng  mat lng  an lmals .  Th is

could resul t  l -n reduced reproduct ive success and ul t lmatety ln reduced

p o p u l a t i o n  l e v e l s .
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D u r l n g  p a r t u r l t i o n ,  l a c t a t l o n  a n d  e a r l y  l n  t h e  r e a r l n g  p r o c e s s ,

young an lmals  need to  be  und is tu rbed.  I t  i s  dur ing  th ls  t lme tha t  young

a n l m a l s  g a i n  t h e  s t r e n g t h  a n d  a b l l l t y  t o  e l u d e  p r e d a t o r s  a n d  m a n .  U n d i s t u r b e d

hab i ta ts  a l low the  young an imals  to  deve lop  in  re la t i ve ly  uns t ressed

s i t u a t i o n s  a n d  t o  u t i l i z e  h a b i t a t s  t h a t  a r e  s e c u r e  f r o m  p r e d a t o r s .

D is tu rbance b1 '  man can compromise  th is  s i tua t ion  and resu l t  in  abandonment

o f  t h e  ) ' o u n g  b y  t h e  f e m a l e ,  i n c r e a s e d  a c c i d e n t s  t h a t  r e s u l t  i n  m o r t a l i t y

o r  i n c r e a s e d  n a t u r a l  p r e d a t i o n .  T h e n  t h e r e  i s  t h e  t o o  o f t e n  o c c u r i n g

s i tua t ion  o f  man coming upon young an imals  and tak ing  them home th ink ing

tha t  they  are  abandoned.

I t  i s  e s s e n t i a l  t h a t  t h e  c o m p a n y  m a k e  e v e r y  e f f o r t  t o  e d u c a t e  a l l

e m p l o 1 ' e e s  a s s o c l a t e d  w i t h  t h e  m l - n e  o p e r a t i o n  i n  t h e  S k 1 , l l n e  p r o j e c t  a r e a

t o  t h e  l n t r i c a t e  v a l u e s  o f  t h e  w i l d l i f e  r e s o u r c e s  a s s o c L a t e d  w l t h  t h e

mine p lan  area .  Each emplo) 'ee  shou ld  be  adv lsed no t  to  unnecessar l l y  o r

w i t h o u t  p r o p e r  p e r m l - t s  o r  l i c e n s e s  h a r a s s  o r  t a k e  a n y  w i l d l i f e .  T h e y

s h o u l d  a l s o  b e  a d m o n i s h e d  t o  e s t a b l i s h  a  g a m e  a l e r t  p r o g r a m  w h e r e i n  t h e y

repor t  v l -o la to rs  to  the  proper  company and management  au thor t t les  fo r

repr imand or  p rosecut lon .  They  shou ld  be  impressed tha t  they  as  hunt l -ng

and recrea t lon  users  s tand to  ga ln  the  most  by  p reserv ing  what  they  have

l n  p r o x l m l t y  t o  t h e l r  p l a c e s  o f  w o r k  a n d  a b o d e .

A i r  P o l l u t i o n

A i r  p o l l u t l o n  w l l 1  b e

t h e  c o a l  l s  p r o p e r l y  w a s h e d

The over land coa l "  conveyor

o f  l l t t l e

p r l o r  t o

shou ld  be

concern Lf.

t  ranspor t

covered .

a l r  s tandards  are  met  and

or  wet ted  dur ing  conveyance.



S e e  l m p a c t  a n a l y s l s  b y

M I T l G A T I O N

spec les  and lmpact a n a l y s l s  b y  a c t t o n .
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MAMIV1ALS

ENDANGERED AND THREATENED SPECII iS

D r .  C l y d e  P r i t c h e t t e
and

D r .  H .  D u a n e  S m i C h
Department,  of  Zoology

Br igham Young Un ivers l ty

A c c o r d l n g  t o  N a t i o n a l  W l l d l l f e  F e d e r a r l o n  ( L 9 7 7 ) ,  D a l t o n  ( 1 9 7 8 )

a n d  t h e  F e d e r a l  R e g i s t e r  ( f 9 7 9 ) ,  E h e r e  a r e  n o  e n d a n g e r e d  o r  E h r e a E e n e d

spec ies  o f  amphLb lans  or  rep t i les ,  o r  any  Ehreatened mammals  tha t  lnhab i t

E h e  s o u t h e a s t e r n  r e g l o n  o f  u t a h .  D a l c o n  ( 1 9 7 8 ) ,  h o w e v e r ,  i n d i c a t e s  t h a t

o n e  e n d a n g e r e d  s p e c i e s ,  t h e  b l a c k - f o o E e d  f e r r e t ,  m i g h t  b e  f o u n d  i n  t h e

W a s a t c h  P l a t e a u  e a s t  o f  t h e  S k y l i n e  D r i v e .  D u r r a n t  ( 1 9 5 2 )  r e p o r t s  E h a t

h e  k n o w s  " . . . o f  n o  o c c u r r e n c e  o f  t h e  b l a c k - f o o t e d  f e r r e t  n o r t h  o f  t h e

C o l o r a d o  R i - v e r  i n  U t a h .  . .  " .  T h e r e  a r e  u n c o n f  i r m e d  r e p o r t s  o f  b l a c k - f  o o E e d

f e r r e t  s i g h t i n g s  e a s t  o f  C a s t l e  D a l e  a n d  F e r r o n  i n  E m e r y  C o u n t . y ,  U t a h .

We have spent  many hours ,  dS have personne l  o f  the  Utah  D iv ls ion  o f  Wl ld -

l i f e  R e s o u r c e s  i n  c h a r g e  o f  e n d a n g e r e d  s p e c i e s ,  c r y i n g  t o  v e r i f y  t h e

p r e s e n c e  o f  t h e s e  a n i m a l s .  U p  t o  n o w  E h e s e  e f f o r E s  h a v e  b e e n  u n s u c c e s s f u l .

We have Eraversed a l l  o f  the  Sky l ine  lease and inuned ia te  sur round ing  areas

and have observed no  s igns  o f  p ra i r ie  dog co lon ies  nor  su f f l c ien f  g round,

s q u i r r e l  p o p u l a t i o n s  t o  s u p p o r t  f e r r e t  p o p u l a t i o n s .
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Agenc les  and  Lnd tv tdua ls  lha t  have  con t r lbuLed  ln fo rna t ton  on  spec les
d ls t r tbu t ton  v t th tn  the  sou theasLern  reg ton  a re  acknowledged ,  Bureau  o f  Land
Ptanagenent  and U.S.  Forest  Serv lce bto logls ts  prov lded tnforoai ton eonccrntng
Ioca l  s tgh t lngs  and  d ts t r tbu t ton  o f  v t td l t fe  rpec les .  Spee tes  l t s t s  ob ta l ,ned
froo Arches and Canyonlands Nat tonal  parks eere a lso helpfu l .  l r l th tn the Utah
Dtv ls ton  o f  t t t l d l l f e  Resources ,  l oca l  conserva t lon  o f f t ce rs  and  r t l d l t fe
bto logtsts  prov lded valuable l r r forot t , ton on spectes y l th tn the l , r  d ls t r lc ts  or
areas of  erper tence.  Thanks go to other  Dlv ts ton personnel  yho ass ls ted r r t th
rev len of  th ls  docuoent .

The status and popula i lon t rend for  tndtv ldual  spectes ts  a product  of  the
expcr tence of  the authors and othcrs vho have profess lonal  exper tcnce nt th the
ut ld l t fe  resourec 1n southaastern Utah.

lar ry  8.  DalLon
C. Brent  Farnssor th
Randa l l  B .  Sn t th
R .  Cra lg  l la l lace
Roger B.  l f l l  son
SanueI  C.  l { tnegardner
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SPECIES LIST OF VERTEBRATE }JILDLIFE
THAT INIiABIT SOUTHEASTERN UTAH

U t a h  l s  b e l t e v e d  L o  b e  l n h a b l t e d  b y  7 3 q  s p e c l e s  o f  v e r t e b r a t e  w t l d l l f e .

Four  hundred  fo r t y - f l ve  o f  l hese  spec les  a re  p roLecbed :  2  anph lb lans r  2

repL l les ,  26  mamna ls ,  58  f l sh  and  357  b l rds .  One  hundred  o f  the  p ro tec fed

s p e c l e s  a r e  g a n e  s p e c l e s :  1 0  s p e c l e s  o f  b t g  g a m e i  2 0 ,  f l s h ;  1 0 ,  f u r b e a r e r s ;  l l 3 ,

n lg raLory  gane  b l rds i  5 ,  sma l l  game mammals l  and  12 ,  up land ,  sma l l  Sane  b lnds .
Tab Ie  I  p rov ides  a  conpar l son  o f  l nhab lbab lon  by  game spec les  be tween  Ut ,ah
D l v l s l o n  o f  t { 1 1 d l 1 f e  R e s o u r c e r s  f i v e  r e g l o n s .

Sou theasLern  U tah  i s  i nhab l ted  by  1166  spec les  o f  ve r teb rabe  w i ld l l f e  ln  s l x
b logeograph le  a reas  (Tab Ie  2 ) .  Three  hundred  fo r t y - th ree  o f  bhese  spec les  a re
p r o t e c t e d :  2  a n p h i b i a n s ,  2 6  n a m m a l s ,  3 8  f i s h  a n d  2 7 7  b i r d s .  S e v e n t , y - n l n e  o f
the  p ro tecEed  spec ies  tha t  l nhab i t  sou theas te rn  U tah  a re  game spec ies :  9
s p e c t e s  o f  b i g  g a m e ;  1 3 ,  S a m e  f l s h ;  9 ,  f u r b e a r e r s '  3 5 ,  m l g r a b o r y  g a n e  b l r d s i  4 ,
snna l l  game mammals ;  and  9 ,  up land ,  sma l l  Same b i rds .

S o u t h e a s b e r n  U b a h  h a s  b e e n  d l v i d e d  i n b o  s i x  b i o g e o g r a p h i c  a r e a s .  E a c h
area  a l lows  an  over lap  o f  w i ld l i f e  spec les  thab  inhab i t  con t iguous  Iow and
h lgh  e levab lon  a reas .  Th is  p rocedure  was  ub i lLzed  to  reduce  any  conbroversy
b h a t  w o u l d  n o r n a l l y  a r i s e  f r o m  a r f s h a r p  ] i n e i l  d r a w n  o n  a  m a p .

A -

B-

c-

D-

l lasatch Plateau extendlng easf  f ron Skyl ine Dr ive to Hlghway 10 and bounded
on the norbh by Highway 6 and on the souLh by Intersbate 70.
t Jesb  Tavapu ts  P la teau  lnc lud lng  a l l  dna lnages  in to  the  Pr tce  R ive r  d ra lnage

from Sold ler  I  s  Surnnl t  eas!  a long Reservat lon Rldge and lne luding the
dra inages  ln to  Argy le ,  N lne  M l Ie  and  H inn le  Maud  c reeks ;  bounded  on  bhe
east  by the Green River  and south and wes!  by Hlghway 6.
East  Tavaputs Plafeau bounded on bhe easf  by the Colorado-Utah sbate l lne;
on  the  sou th  by  In t .e rsLa te  70 ;  on  the  wes t  by  the  Green  R lve r  and  on  the
nor th  by  U lnbah-Ouray  Ind tan  Reservab lon  and  the  U tn tah-Grand  coun ty  I l ne .
San Rafael  Snel l  and San Rafael  Deser t  bounded by Highuay 6 on the nor th;
Highway l0  on the wesf ;  the Green Rlver  on the easL and the Enery- l {ayne
coun ty  l l ne  on  bhe  soubh .
Henry Mounta lns and Burr  Deser !  bounded on bhe nor th by Enery-Wayne counLy
I lne ;  the  Green  and  Co lo rado  r l ve rs  on  bhe  eas t ;  Lake  Powe l l  on  t ,he  sou th
and CapiLol  Reef  Nat lonal  Park and t ,he I ' la terpocket  FoId on the wesL.
MounLa ins  and  deser ts  o f  Grand  and  San  Juan  coun t les  soubh  o f  In te rs ta te
H ighway  70  and  norLh  o f  bhe  San  Juan  R ive r  bounded  on  the  eas i  by  the  Ubah-
Co lo rado  border  and  on  the  wes t  by  the  Green  and  Co lo rado  r i ve rs  and  Lake
Powe1 I  .

E -

F-

Each  spec ies  i s  l i s ted  by  common name fo l l owed  by  fhe  genen ie  and  spec i f i c
n o o e n c l a b u r e .  T h e  s b a f u s  f o r  e a c h  s p e c i e s  w a s  d e b e r m i n e d  b y  t h e  a u t h o r s  a f b e r
eva luab lon  and  consu l ta t lon  f rom severa l  sources .  The  l i s t i ng  fo r  nanna ls  Has
d e v e l o p e d  f r o m  S p a r k s  ( 1 9 7 4 ) ,  B u r L  a n d  G r o s s e n h e i d e n  ( 1 9 7 6 )  a n d  D u r r a n t  ( 1 9 5 2 ) .
The  p r lmaryy  sources  consu l ted  in  conp i l i ng  the  b i rd  l i s t  were  Beh le  and  Per ry
( 1 9 7 5 )  a n d ' H a y w a r d  e t  a l .  ( 1 9 7 6 )  a l t h o u g h ,  P € b e r s o n  ( 1 9 6 9 ) ,  R o b b l n s  e t  a I .
( i 9 6 6 )  a n d  U d v a r d y  a n d  R a y f l e 1 d  ( 1 9 7 7 )  w e r e  a l s o  u s e d .



H o l d e n  (  1 9 ? 3 ) ,  B a l l e y  e b  a l .  (  1 9 7 0 ) ,  E d d y  (  t g 6 g )
( 1 9 6 3 )  w e r e  c o n s u l t e d  f o r  p r e p a r a t i o n  o f  t h e  l l s t ,  o f

a n d  S i g l e r  a n d  M i I t e r
f i s h e s .

The  sba tus  o f  rep t i l es  and  amph ib ians  u tas  de t ,e rm lned  Lhrough  d lscuss j .on
w i b h  l o c a l  h e r p e L o l o g i s t s .  T h e  p h y l o g e n e L i c  I i s L i n g  l s  a f t e r  S t e b b i n s  ( 1 9 6 6 )
Tanner  (  tgZ l )  was  consu l led  fo r  spec les  lnhab i t , i ng  U t ,ah .

T h e  f o l l o w i n g  c o d e  l e t t e r s  a r e  g i v e n  f o r  e a c h  s p e c i e s  f o  d e s c r l b e  i b s
s L a f u s .

S t a t u s  u n k n o w n  I t ,  i s  b e l i e v e d  b h a L  b h e s e  s p e c i e s  a r e  p r e s e n L ,  b u t  l i b t l e
i s  known o f  t ,he  i r  popu la t ion  dynam ics  .
C o m m o n  T h e s e  s p e c i e s  a r e  w l d e s p r e a d  a n d  a b u n d a n b .
U n c o m m o n  T h e s e  s p e c i e s  a r e  w i d e s p r e a d ,  b u t  n o b  a b u n d a n L .
F a r e  T h e s e  s p e c i e s  a r e  s e l d o m  l d e n b i f i e d  d u r i n g  a n y  o n e  y e a r .
0 c c a s i o n a l  T h e s e  s p e e i e s  a r e  p e r i o d i c a l l y  i d e n f i f i e d  d u r i n g  a  l o n g
p e r i o d - - 1 0 - 5 0  y e a r s .
A c c i d e n L a l  D i s t r l b u t i o n  f o r  t h e s e  s p e c i e s  d o e s  n o t ,  n o r m a l l y  l n e l u d e

C
U
R
0 t e rm

t h i  s

T
L

x
P
N

a r e a .  S i g h b l n g s  a r e  a s  f a r  b e b w e e n  a s  5 0  b o  1 0 0  y e a r s .
E n d a n g e r e d  T h e s e  s p e c i e s  a r e  e n d a n g e r e d  w i t h  e x b i n c t i o n  o r  e x t i r p a t l o n
f r o m  u l l d l a n d  l n  U t a h .
Threa tened  These  .spee ies  a re  th reabened  w i  bh  becoming  endangered  ln  U tah .
L ln i ted  These  spec ies  a re  conmon bu t  resbr ie ted  to  a  par t i cu la r  use  a rea
o r  h a b l t a t  l y p e  i n  U t a h .
E x t i r p a t e d  T h e s e  s p e c l e s  h a v e  d i s a p p e a r e d  f r o m  w i l d l a n d  h a b t t a t s  i n  U L a h .
P r o t e e t e d  -  T h e s e  s p e c l e s  a r e  p r o t e c t e d  b y  s b a b e  o r  f e d e r a l  l a w s  i n  U b a h .
N o n p r o f e c t e d  T h e s e  s p e c i e s  a r e  n o !  p r o t e c b e d  b y  a n y  l a w s  l n  U t a h .

The  fo l l ow ing  le ru lno logy  i s  used  to  desc r ibe  the  seasona l  sba tus  fo r  av lan
s p e e l e s .

T lar ls . ieLt  -  These speeies pass through souLheasLern Utah twlce a year  dur lng
t h e i n  m l g r a t o r y  t r a v e l s .

ResLd_qn t  -  These  spec les  occur  year long  in  sou theasbern  U tah .

@ - T h e s e s p e c 1 e s b r e e d i n s o u b h e a s t e r n U | a h a n d m i g r a ! e
e l s e w h e r e  f o r  t h e  w i n t e r .

WLnLgC Bes l {e -n t  -  These  spec les  b reed  e lsewhere  bub  w inLer  in  soubheasLern
U t a h .
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lnhab i t  sJ .x  b iogeograph lc
s p e c l e s  o f  v e r t , e b r a L e  w l l d l i f e  b h a L
a r e a s  w i t h i n  S o u f h e a s b e r n  U t , a h .

B iogeograph ic  A" "as l

FISH

Pro tec ted-Threa tened
Pro fec  ted -Endangered
Protected-Nongarne
Pro tecLed-Gane

AMPHIBIANS

Probected- l . longame
Un prot  ec Led-Nongane

REPTILES

Unprobec  ted -Nongane

BIRDS

P r o f e c  ! e d - E x !  i n p a t e d
Pro tec  !ed  -Threa tened
Pro tec  bed-Endangered
Probec  ted -Nongame
Prolected-Ga.ne
Unpro tec  t  ed -Nongane

MAM}'IALS

Probec  fed -Threabened
P robec  ted -Endangered
Pro te  c  !ed  -Ex t i rpabed
P rotec ted-Garoe
Unpro!  e c  t  ed-Ex t ,  i  rpated
Unpro tec  ted -Nongame

14

(0 )
(0 )

(  10 )
(q )

6

(1 )
(5 )

1B

(18 )

?u2

(1 )
(0 )
(2 )

(199 )
(3e)

( l )

B4

(0)
( 1 )
(2 )

(  rB)
( 0 )

(63 )

20

( 1 )
(3 )

( 11 )
(5 )

5

(1 )
(4 )

1 l l

(  l t l )

2 q q

( 1 )
( 0 )

Q )
( 2 0 2 )
(38 )

( 1 )

BO

(0 )
(1 )
(2 )

(  19 )
(0 )

(58 )

15

(1 )
(2 )
(e)
( 3 )

6

(1 )
(5 )

l 5

(  15 )

2U2

(1 )
(0 )
(2 )

(20? )
(36 )

(1 )

BO

(0 )
(1 )
(2 )

(  19 )
(0 )

(58 )

1 5

( 1 )
( l )

(  1 0 )
(3)

7

( 1 )
( 6 )

14

(  1 t l  )

235

( 1 )
(0 )
(2 )

2u

( l )
( 1 )

(  12 )
(10 )

'l

( l )
( 6 )

?1

(21 )

251

3r

( 1 )
Q)

(16 )
(12 )

10

(2 )
(B )

28

(28 )

262

90

(0 )
( l )
( 2 )

(19 )
(0 )

(62 )

(  193
(38
( t

(1 )  ( r
(0 )  (o
(2 )  (z

(2oB)  (a t t
(39 )  (41
(1 )  ( r

66

(0 )
(0 )
(2 )

(  16 )
(0 )

(53 )

65

(0 )
(1 )
(0 )

(  12 )
(0 )

(52)

T o f a l  P r o t e c t e d  S p e c l e s ?77 286 279 263 293 317

T O T A  L : 36tt 363 358 336 369 l { 2 1

B i o g e o g r a p h l c  a r e a s  o f  s o u t h e a s t e r n  U f a h
A -  W a s a L c h  P l a t e a u  e a s l  o f  S k y l l n e  D r i v e
B -  W e s t  T a v a p u f s  P l a t e a u
C -  E a s t  T a v a p u b s  P l a t e a u
D -  S a n  R a f a e l  S w e l l  a n d  D e s e r f
E -  H e n r y  M o u n b a l n s  a n d  B u r r  D e s e r t
F -  Moun t 'a ins  and  Deser ts  sou th  o f  I -70  in  Grand  and  San  Juan  coun t ies
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SOILS

osM 7 83 .2L

Soi ls analysis (methods),  --  At each vegetaion reference si te

a soi l  p i t  was excavated to the parent mater ial .  The 3xposed soi l  pro-

fite allowed for determination of information for classJication of the

soi ls into taxonomic uni ts.  The portal-yard, waste r :ck disposal,  and

bypass access road areas were sampled also. Soi ls ccl lected at  the

portal-yard validation sites were taken as a composit: of the top six

inches of the profi le.

In addition to depth information obtained fro-r the soil pit

descr ipt ions, there were 100 depth measurements alo:-g the transect

areas and in the val idat ion si tes.  These readings we:e obtained by

observing the depth of penetration of a sharpened steel rod.

Soils were classif, ied to family unit accordin3 to the system

uti l ized for c lassi f icat ion of  soi ls by the Soi l  Consen-at ion Service

(Johnson 1975).  Use of th is method wit l  a l low correlai ion of  lease area

soils at the series level rd.en the Soil Conservation S=rvice cornpletes

the current mapping effort of adjacent areas.

Chemical analyses for micro-nutrients were -ade by testing a

soil extract with DTPA solution and measured by use ci an atomic

absorption analyser. Ammonium acetate was used to '-,<tract K, Mg,

t5
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and ca for atomic absorli l ion analysis. Phosphorus determinations

were made using sodium bicarbonate extraction and colorimetric

analysis. The Kjeldahl qnethod was used for determination of total

nitrogen. All nutrient.analyses were conducted in the Agronomy labora-

tory at Brigham Young UniversitY.

Soi l  texture was determined by using a Bouyoucus hydrometer

method, with sodium he:cmetaphosphate dispersing agent.  Soi l  reac-

tion was determined on a 1: I soil,/water mixture which was tested in a

Corning pH meter model 10. Sal in i ty was analysed by use of a

Wheatstone conduct iv i ty cel l  on an extract of  each soi l  sample- Car-

bonate content was estimated from observations of effervescence

fol lowing appl icat ion of  a 1O-percent solut ion of  hydrochlor ic acid.  The

scale of  ef fervescence fol lows the rat ing system suggested by the SoiI

Conservat ion Service (r"e USDA Soi l  Survey Manual f  937),  eo -  none,

es = sl ight,  €f f i  -  moderate,  and etc.  Soi l  color was obtained by com-

paring a moist  and a dry sample with the standard MunseI soi l  color

charts . Obs ervations of soil structural units also followed the SoiI

Conservat ion Service suggested designat ion as out l ined in the Soi l

Survey Manual

Soi ls  (d iscuss ion,  resu l ts  ,  and conc lus ions) .  - -  Deta i ls  o f

analysis of soils at each of the sites are summarized in Tables LI -

IJffI. The data compiled on soils suggests that cryic temperature

regimes are proper designations for this area. Cryic is typically

coni f  er-aspen related, wi th some high meadows included. Thes e areas
D -
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are too cold for cult ivation of crop plants by ordinary means - Frigid

designat ion is given to soi ls typical  of  aspen-sagebrush types, and

some crops can be grown- Most of the soils are in the udic (moisture

arrivin-g in summer) regirnes.

AII  soi ls have te<tures ranging from sandy loams to clay loams,

and are considered nei ther unusual for the area in general  nor for the

vegetat ion types those soi ls support .  The soi ls are not of  a textural

c lass that would be considered a problem ei ther in disturbance or in

reclamation act iv i t ies.  A comparison of spnrce-f i r  and aspen soi ls,

which as broad categories make up more than Ba% of the lease area

soi ls,  shows that the pH and sal in i ty measurements are probably nor-

mal for this cl imatic regime with the pH range from somewhat acidic to

neutral  for spruce-f i r  and aspen soi ls.  There is a s l ight di f ference in

soi l  react ion between spruce-f i r  (pg 5.0) and aspen (pH 6 -  0) soi ls,  but

this is also considered to be character ist ic of  evergreen coni fer types

for them to be more acidic than the deciduous forest of  aspen.

Even the most sal ine soi l  measured in the lease area, dt

re ference s  i te  z  -  asper ,  w i th  an Ec x  103 measurement  o f  1 .  BB,  is

considered extremely low when compared to agricultural soils - A slight

di f ference between soi ls is noted when depths are compared- The

solum of aspen extends to an average depth of .20 inches from nine

locat ions and to 18 inches at seven locat ions of  the spmce-f i r  type-

This corresponds to the average depths of  penetrometer readings in

aspen  o f  19 .9  i n .  and  o f  18 .  I  i n .  i n  sp ruce - f i r -  so i l s .
] 'o
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I t  is also apparent that soi ls in aspen communit ies are more

ferti le in the commonly applied f.erti l izer elements, N, p, and K, and

also in most micro-nutrients (see Tables DffIr - IJ(rx). rhe levers of

Fe, Mg, and Mn are considered to be adeguate for growth of native

vegetat ion, even though somewhat below amounts reported for average

soi ls in the western uni ted states (shacktet te,  et  al .  l  g 7l)  .  Moderate

amounts of  zn, Cd, and K indicate that adequate quant i t ies of  these

minerals are present,  except in sagebrush soi ls.

High amounts of  Cd, especial ly in the B-hor i  zon of spruce-f i r

soi ls are not considered a problem in immobi l izat ion of  p due to the acid

pH for these soi ls.  Concentrat ions of  Ca in sagebrush and aspen soi ls

could become a problem in P relat ions i f  soi ls are al tered to become

more basic '  No3--ni t rogen is low in guant i ty,  ds was expected for

these soi l  types. Average amounts or ruo3--ni t rogen are inadeguate in

al l  soi ls of  the region, and in al l  hor izons .  Al l  areas \^,ould respond to

addition of nitrogen, as indicated by th. to* total nitrogen content,

f rom al l  vegetat ion types.

In summary, the nost important fert i l izer to be appl ied in

reclamation attempts is nitogen. Thg addition of nitrogen should be

t imed with sui table moistwe content in the soi ls ( fa l l  and spr ing).  I f

soil moisture is insufficient, then supplemental irr igation should be

provided.

A soils map of the portal yard

appended map of soi ls) .  Ibe soi ls are

area has been prepared (see

classi f ied by the vegetat ive type

D -
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wi th which they are correlated, ds is recommended by the Soi l  Conser-

vat ion Service. Informat ion from other areas to be disturbed can be

extrapolated from tle vegetative map and from ttre soil nomenclature

assigned on the portal-yard area map.

I
I

-

C .
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Topography and MaSs

1. The application is inconsistent in showing that maps

are prepared by rrr  under the direct ion of  and cert i f ied by

a qual i f ied registered professional  engineer or professional

geo log is t ;  th is  incons is tency  shou ld  be  cor rec ted .



O f f i c e  o f  S u r f a c e  M i n i n g r  p .  4

Topogr?phv  and Maps

1 .  T h e  a p p l i c a t i o n  i s  i n c o n s i s t e n t  i n  s h o w i n g  t h a t  m a p s  a r e  p r e p q r e d  b y  o r
u n d e r  t h e  d i r e c t i o n  o f  a n d  c e r t i f i e d  b y  a  q u a l i f i e d  r e g i s t e r e d  p r o f e s s i o n a l
e n g i n e e r  o r  p r o f e s s i o n a l  g e o l o g i s t ;  t h i s  i n c o n s i s t e n c y  s h o u l d  b e  c o r r e c t e d .

R e s p o n s e :  T h e  f  o l l o w i n g  l e t t e r s  f  r o m :  l ) 1 , 1 .  D .  p h i l l i p s ,  p r o f  e s s i o n a l
E n g i n e e r ; 2 ) R .  V .  H a l l ,  C e r t i f i e d  P r o f e s s i o n a l  G e o l o g i s t ;  a n d  3 ) R .  B .  H e a r h ,
P r o f e s s i o n a l  E n g i n e e r ,  a r e  s u b m i t E e d  t o  d o c u m e n t  c h a t  a l l  m a p s  a n d  d r a w i n g s
c o n t a i n e d  i n  t h e  S k y l i n e  l ' l i n e  P e r m i c  A p p l i c a t i o n  w e r e  p r e p a r e d  b y / o r  u n d e r
t h e  d i r e c t  s u p e r v i s i o n  o f  e i t h e r  a  c e r t i f i e d  p r o f e s s i o n a l  g e o l o g i s t  o r  a
r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r .
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l ' l a r ch  24 ,  I 9B0

TO WHOM IT MAY CONCERN:

P lease  be  adv i sed  tha t  a l I  d raw ings  p repa red  by  Ka ise r
Eng inee rs ,  rne .  con ta ined  i n  the  sky l i ne  M ine  Fe rm i t
Appl ica t ion,  made by coastar  s ta tes  Energy company,  were
p repared  by /o r  under  the  d i rec t  supe rv i s ion  o f - t he  wr i t e r ,
M .  D .  Ph i l l i p s .

P lease  be  f u r t he r  adv i sed  t ha t  t he  w r i t e r ,  M .  D .  ph i l l i p s ,
i s  reg i s te red  as  a  P ro fess iona l  Enq inee r  i n  t he  s ta te  o f
U tah  (No .  5167  )  .

Ve ry  t ru l y  youqs ,

.-4,:!' tt:) r/)),a /, :i
M.  D .  Ph i l l i p s

l,lDP : j sb
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di-, Coastal States
- - | i l'Qlll Energy Company:

4 1 1  W e s t T 2 O O  S o u t h
Sui te 200
Midvale,  Utah 84047
(801 )  566-0691

Subs id ia ry  o f
The Coastal
Corporat ion

March  25 ,  I 9B0

TO WHOM IT II IAY CONCERN:

P l e a s e  b e  a d v i s e d  t h a t  a l l  e n g i n e e r i n g  d r a w i n g s  p r e p a r e d  b y
Coas ta l  S ta tes  Energy  Company  con ta ined  in  the  Sky l ine  M ine
Permi  t  App l i ca t ion ,  mac le  by  Coas  ta l  S ta tes  Energy  Company  ,
w e r e  p r e p a r e d  b y / o r  u n d e r  t h e  d i r e c t  s u p e r v i s i o n  o f  t h e
w r i t e r ,  R o l a n d  B .  H e a t h .

Please  be  fu r the r  adv i sed  tha t  t he  wr i t e r ,  Ro land  B .  Hea th ,
i s  reg i s te red  as  a  P ro fess iona l  Eng inee r  i n  t he  s ta te  o f
U tah  (No .  47  40 )  .

RBH/ j s

36ffi9



),Coastal
llllEnergy

States
Company

Subsidiary of
The Coastal
Corporation

Nine Greenway Plaza
Houston, Texas 77046
(713)877-1400

March  25 ,  1980

To whom Tt May Concern:

I ,  R i cha rd  Vance  Ha I I ,  be ing  a  Cer t i f i ed  P ro fess iona l  GeoLog is t ,
duly cert i f ied by the t$er ican Inst i tute of  Professional Geologists,
(Cer t i f i ca te  No .  4530) ,  d id  p repa re  o r  have  p repa red  under  my
superv i s ion  a l l  geo log i ca l  maps  ( i nc lud ing ,  bu t  no t  l im i ted .  t o ,
those descr ibed ind l isted as G-I  through G-42) '  found within the
Ameni lment to the Mininq and Reclamation Plans for the ProPosed

@
i  do herebY
cert i fy that, consequently'  al l  the above described geological
maps w6re prepared by of uncter the supervision of a cert i f ied Pro-
fess iona l  Geo log is t .

/ . ,  '  / , . , , '
/  t t ' t t , ' t  - . ,  . , t  l ' , i 4  [  t
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Air Quality

1.  The appl icant should l is t

from truck transport of coal.

methods of suppresslng dust

I



A l r  Q u a l i t v

S e c E i o n s  7 8 4 . 1 3  ( 2 1 .  a 0 ( a )  )

1 .  T h e  a p p l i c a n t  s h o u l d  l i s c  m e E h o d s  o f  s u p p r e s s i n g  d u s t  f r o m  t r u c k  t r a n s p o r t

o f  c o a l .

R e s p - o n s e :  I n c l u d e  o n  p a g e  4 - 8 0 ,  v o l ,  3 ,  p e r m i t  a p p l i c a t i o n :

M e t h o d s  o f  s u p p r e s s i n g  d u s t  f r o m  t h e  t r u c k  t r a n s p o r t  o f  c o a l  i n c l u d e :
( 1 )  r e d u c e d  h a u l - r o a d  s p e e d s ,  ( 2 )  c o v e r i n g  t h e  l o a d e d  E r u c k b e d ,  a n d  ( 3 )  a
w a t e r  s p r a y  s y s t e m  a t  t h e  t r u c k  l o a d o u t .  T h e  A p p l i c a n t  w i l l  s e l e c t
t h e  m o s E  a p p r o p r i a t e  c o n t r o l  m e a s u r e  t o  m i t i g a t e  t h e  d u s t  e m i s s i o n  p o t e n t i a l
dur ing  t ruck  hau lage.



T e m p o r a r v  F a c i l i t i e s

T h e  f a c i l i t i e s  u s e d  f o r  E r a n s p o r t i n g  c o a l  b y  t r u c k  d u r i n g  c o n s C r u c t i o n

o f  E h e  o v e r l a n d  c o n v e y o r  a r e  t h e  E r u c k  l o a d o u t  b i n  a E  E h e  c r u s h e r  b u i l d i n g ,

the  2 .8 -mi le  hau l  road dorsn  Ecc les  Canyon,  and the  temporary  coa l

s t o c k p i l e  a n d  l o a d i n g  f a c i l i t i e s  a t  t h e  r a i l r o a d  l o a d i n g  s i t e .  T h e

temporary  coa l  s tockp i le  w i l l  be  sprayed w i th  water  and a  non- tox ic

c h e m i c a l  d u s t  s u p p r e s s a n t  t o  p r e v e n t  f u g i t . i v e  d u s t  e m i s s i o n s .  A  d u s t

h o o d  w i l l  b e  l n c o r p o r a t e d  a t  t h e  b e l t  l o a d i n g  p o i n t  t o  r e d u c e  f u g i t j - v e

d u s t  e m i s s i o n s .  T r a v e l  a r e a s  a r o u n d  t h e  p i l e  a n d  t h e  r a i l r o a d  c a r s  w i l l

a lso  be  sprayed w l th  water  and a  non- tox ic  chemica l  dus t  suppressant

a s  n e c e s s a r y .

M e t h o d s  o f  s u p p r e s s i n g  d u s t  f r o m  E h e  t r u c k  E r a n s p o r t  o f  c o a l  i n c l u d e :

( f )  r e d u c e d  h a u l - r o a d  s p e e d s ,  ( 2 )  c o v e r i n g  E h e  l o a d e d  t r u c k b e d ,  a n d  ( 3 )  a

w a t e r  s p r a y  s y s t e m  a t  t h e  t r u c k  l o a d o u E .  T h e  A p p l i c a n t  w i l l  s e l e c t  t h e

m o s t  a p p r o p r i a t e  c o n t r o l  m e a s u r e  t o  m i t i g a t e  E h e  d u s t  e m i s s i o n  p o E e n t i a l

dur ing  t ruck  hau lage.

4 .22 .6  A l r  Qua l i t y  Con t ro l  l " Ion i to r ing

T h e  A p p l i c a n C  h a s  c o n t r a c t e d  w i E h  R a d i a n  C o r p o r a E i o n  t o  p r e p a r e  t h e

b a s e l i n e  a l r  q u a l i c y  s c u d y  f o r  t h e  p r o p o s e d  m i n c  a r e a  a n d  t o  d e s i g n

a n  a i r  q u a l i c y  m o n i c o r i n g  p r o g r a m  f o r  u s e  E h r o u g h o u t  t h e  l i f e  o f  t h e

S k y l i n e  M i n e s .

I t  i s  t h e  i n t e n t  o f  t h e  A p p l l c a n t  t o  u s e  t h i s  m o n i t o r i n g  p r o g r a m  t o

d e C e r m i n e  t h e  e f f e c t i v e n e s s  o f  t h e  p l a n n e d  f u g i t i v e  d u s t  c o n t r o l  m e a s u r e s .

A d j u s t m e n t s  E o  t h e  d u s t  s u p p r e s s i o n  m e a s u r e s  w i l l  b e  c o n s i d e r e d  o n  t h e

b a s i s  o f  m o n i t o r i n g  p r o g r a m  e v a l u a E i o n s .

T h e  a i r  p o l l u t , i o n  c o n t r o l  p l a n  i s  b a s e d  u p o n  p r e l i m i n a r y  d e s i g n  o f

t h e  p l a n n e d  d u s t  c o n t r o l  m e a s u r e s  o f  E h e  S k y l  i n e  M i n e s  a n d  w i l l  b e

u p d a t e d  w h e n  d e t a i l e d  d e s i g n  s p e c i f i c a t i o n s  a r e  a v a l - l a b l e .

The fo l low ing  descr ibes  the  App l ican t  I  s  p roposed Mon i to r ing  Program.

Po s t -Op-era_t ional  Moni tor ing

T h e  r n a l n  o b j e c t l v e  o f  E h e  p o s t  c o n s t r u c t i o n  a l r  q u a l l t y  m o n l t o r i n g  p r o g r a m

w 1 1 1  b e  t o  c h a r a c t e r i z e  c h e  l m p a c t  o f  c o a l  h a n d l i n g  o p e r a E i o n s

4-80
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2. The applicant implies that

been modeled but doesnt t  state

been evaluated; th is def ic iency

dust mit igat ion measures have

how the mit igat ion has

should be corrected.
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2.  The appl lcant  lmpl ies chat  dust  mi t igat ion measures have been modeled
bu t  doesn t t  s ta te  how the  m i t lga t ion  has  been  eva lua ted ;  th i s  de f i c iency
should be corrected.

Response3 Replace p.  4-74,  vo l .  3  of  perml t  appl icat lon:  (begin at  bot tom of  page)

The eva lua tLon o f  the  fug i t i ve  dus t  con t ro l  measures  descr ibed in  the
fo l low ing  subsec t ions  is  conta ined ln  the  App l lca t lon  fo r  Precons t ruc t l -on
Rev iew and Prevent ion  o f  S ign i f i can t  Deter io ra t lon  Permi t  wh ich  is  a t tached.
The a l r  po l lu t ion  emlss ion  fac to rs  used in  ca lcu la t ing  dus t  emiss ions  were
obta ined f rom the  " In te r im Po l icy  Paper  on  A i r  Qua l i t y  Rev iew o f  Sur face
Min ing  Opera t ionsr "  p repared by  Reg ion  VI I I  o f  the  Env i ronmenta l  Pro tec t ion
Agency.

Por t lons  o f  the  App l ica t ion  fo r  Precons t ruc t ion  Rev iew and Prevent ion  o f
S ign i f i can t  Deter io ra t ion  Permi t  (PSD)  were  amended due to  changes in  t ,he
Sky l lne  Mlne  des ign  wh ich  occur red  dur ing  the  preparaEion  o f  the  Sky l ine  Mine
p lan .  Any  changes in  the  mine  des ign  d id  no t  a f fec t  the  overa l l  e rn iss ion
amounts as calculated in the or ig inal  PSD Permit  Appl lcatLon. Any amendments
to  the  PSD Permi t  App l icaE ion  were  incorpora ted  be fore  eva lua t ion  ( inc lud ing
model ing) of  the proposal  by the Environmental  Protect ion Agency and,
accord ing ly ,  be fore  approva l  o f  the  PSD Permi t .



U. S. ENVIRONMENTAL PROTECTION AGENCY

APPLICATION FOR PRECONSTRUCTION
REVIEW AND PREVENTION OF

SIGNIFICANT DETERIOMTION PERMIT

SKYLINE PROJECT

prepared  by

COASTAL STATES ENERGY COMPA}IY
NINE GREENWAY PLAZA

HOUSTON , TH(AS 77 046

March l ,  L979

) -o



G

TABLE OF CONTENTS

I .  INTRODUCTION

2. BACKGROTJND INFOR}4ATION

3. DESCRIPTION OF PROPOSED PROJECT and FACILITIES

4. PERMIT APPLICATION

EMISSION CALCULATIONS

PROPOSED CONTROLS

CONTROLLED EI'{ISSIONS

EXHIBITS5 .

o-



Coasta l  S ta tes  Energy  Company
March l ,  I97g

1.0 rNTRoDUcrroN -  Not lce  o f  rn tent  !o  const ruc t

Coasta l  States Energy Company ln tends to construct  and operate an under-

g round  coa l  m in lng  opera t lon  to  be  loca ted  near  Sco f ie ld ,  U tah .  ThLs

perml t  appl icat l .on ls  ln tended to technica l ly  def lne the proposed proJect

and fac l l i t les as wel l  as proposed emiss lon contro ls  such that  both the

po ten t ia l .  and  con t ro l l ed  emlss ions  can  be  adequa te ly  ca lcu la ted .

The fo l lowing i tems have been developed and are presented here ln:

Amount  o f  coa l  to  be  produced per  )€ar  r

F a c i l l t y  d e s l g n  a n d  d e s c r l p r i o n ,

F a c l l l t y  f l o w  d l a g r a m s  r

Equ ipment  a r rangements  r

F a c i l i t y  e m i s s l o n  l e v e l s ,

E m i s s i o n  c o n t r o l s  p r o p o s e d .

The coa l  m ln lng  p roJec t  p roposed  by  Coas ta l  S ra tes  Energy  Company  i s

Present ly  known as the "sky lLne Pro ject r r  and w111 be cal led the "sky l lne

Mlne ' r  a f ter  development .  (Thls  pro ject  was prev iously  known as the pro-

posed McKlnnon Mine) .  The mine w111 be operated as Utah Fuel Conpany,

a whol ly  owned subsid iary of  Coasta l  States Energy Courpany.  At  fu l l

p roduc t lon  the  m ine  w i l l  p roduce  an  es t ima ted  5 .4  m i l l i on  tons  o f  coa l

Per  year  f  rom three maLn por ta ls .  The mine p lan now on f  l l -e  wi th the

Un l ted  S ta tes  Geo log lca l  Survey  d lscusses  in  de ta l l  t he  p lanned  deve lop-

ment  for  the f l rs t  two maln por ta ls .  The th l rd maLn por ta l  was d lscussed

in the mine p lan and ln  the envl ronmenta l  s tatement  Ln a pre l lminary
l '
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Coasta l  S ta tes  Energy  Company
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manner .  The sehedu l -ed  max imum produc t lon  f rom the  f l rs t  two main  por ta ls

l s  t o  b e  3 . 5  m i l l i o n  t o n s  p e r  y e a r .  D i r t w o r k  f o r  t h e  f i r s t  p o r t a l  l s  t o

b e g i n  d u r i n g  t h e  s u n m e r  o f  1 9 8 0  w l t h  c o n s t r u c t i o n  s t a r t i n g  i n  1 9 8 1 .

T h i s  p e r m i t  a p p l i c a t i o n  i s  b a s e d  o n  t h e  e s t i m a t e d  m a x i m u m  p r o d u c t l o n  r a t e

wh ich  w i l l  be  deve loped in  th ree  major  phases .  In te r in  phased deve lop-

m e n t  w i l l  a t  n o  s t a g e  b e  s u c h  a s  t o  c a u s e  e i t h e r  a v e r a g e  o r  m a x i m u m

e m i s s i o n s  t o  e x c e e d  t h o s e  n o t e d  i n  t h e  a p p l i c a t i o n .

2.0 BACKGROTJND INFORI'{ATION

C o a s t a l  S t a t e s  E n e r g y  C o m p a n y  a c q u l - r e d  l n  1 9 7 8  t h e  p r o p e r t l e s  o n  w h i c h  t h e

proposed min lng  opera t l -ons  are  to  be  deve loped.  The proper t les  known

1oca l ly  as  the  "McKlnnon Proper ty "  had been under  inves t iga t lon  fo r  deve lop-

m e n t  f o r  s e v e r a l  y e a r s .  A  M i n i n g  a n d  R e c l a m a t i o n  P l a n  d e t a i l l n g  t h e  p r o -

posed deve}opr . ren t  had been f l led  by  Rout t  County  Deve lopurent ,  L td .  '  Coas ta l

S t a t e s r s  p r e d e c e s s o r  i n  t i t l e ,  w i t h  t h e  U n i t e d  S t a t e s  G e o l o g i c a l  S u r v e y

p r i o r  t o  C o a s t a l  S t a t e s r s  a c q u i s i t L o n  o f  t h e  p r o p e r t i e s .  T h e  p r o p o s e d

d e v e l o p m e n t ,  i d e n t l f i e d  a s  t h e  M c K i n n o n  p r o j e c t ,  w a s  e v a l u a t e d  f o r  s i t e

spec i f i c  impact  and as  a  par t  o f  the  reg l -ona l  ana lys ls  in  the  Dra f t  Env i ron-

menta l  S ta tement  fo r  Deve lopment  o f  Coa l  Resources  ln  Cent ra l  U tah .  The

env i ronmenta l  assessment  was based upon the  f i led  rn in lng  p lan  wh lch  de ta i l s

the  deve lopnent ,  opera t ion  and rec lamat ion  o f  the  f i rs t  Ewo phases .  The

t h i r d  p h a s e  w a s  g i v e n  p r e l i r o i n a r y  t r e a t m e n t  w l t h  d e t a l l s  t o  b e  s u p P l i e d  a t

a  la te r  da te .  Coasta l  S ta tes  Energy  Company proposed fo  deve lop  the  ProP-

e r t i e s  l n  s u b s t a n t l a l l y  t h e  s a m e  m a n n e r  a s  d e t a l l e d  L n  t h e  f l l e d  M l n i n g

a n d  R e c l a m a t l o n  P l a n .  S o m e  m o d i f l c a t l o n  a n d  a d d l t l o n  t o  t h e  f i l e d  p l a n  : -o
page  2
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wl l l  be necessary to  enable the ex l .s t ing Mln lng and Reclamat lon p lan to

comply wl th regulat , lons pronulgated pursuant  to  publ ic  Law 95-87,  the

Surface Mln ing Reclamat lon and Contro l  Act  of  197.7,  which were promulgated

af ter  the preparat lon and f i l ing of  the mlne p lan.

3. O DESCRIPTION OF PROPOSED PROJECT 4:ND FACILITIES

3.  I  Purpose  o f  the  p ro jec t

T h e  P u r p o s e  o f  t h e  p r o j e c t  l s  t o  c o n s t r u c t  a n d  o p e r a t e  a n  u n d e r g r o u n d

c o a l  m { n e  w h i c h  w i l l  u l t i m a t e l y  p r o d u c e  5 . 4  m i l l l o n  t o n s  o f  c o a l  p e r

y e a r  f r o m  t h r e e  m a i n  p r o t a l s .  T h e  c o a l  w l l l  b e  c o n v e y e d  f r o m  t h e  p o r -

t a l s  t o  t r a l n  l o a d - o u t  f a c i l l t l e s  f o r  s h l p m e n t  t o  c u s t o m e r s .  T h e  d e s t i -

n a t i o n  o f  a l l  t h e  c o a l  p r o d u c e d  h a s  n o t  b e e n  d e t e r m l n e d  a n d  w i l l  d e p e n d  o n

f u t u r e  m a r k e t l n g  a c t L v l t i e s .

3 . 2  D e s c r i p t l o n  o f  t h e  F a c i l i t v

The locat ion of  the proposed min ing operat lon ls  near  Scof le ld in  Carbon

County r  8 r l  a l r  qua l l t y  a t ta inment  a rea ,  abou t  50  m i les  nor thwes t  o f  p r i ce ,

U tah .  (See  Exh tb l t  l ) .  The  maJor l t y  o f  the  deve lopmenr  w i l l  be  on  Manr i -

La  Sa l  Na t iona l  Fores t  l ands  adrn in l s te red  by  the  U .S .  Fores t  Serv ice  and

wi l l  be  loca ted  ln  c lose  p rox lm i ty  to  the  eas te rn  border  o f  the  Na t iona l

Fores t .  Por t ions  o f  the  conveyor  and  the  load-ou t  fac i l l t i es  a re  on

pr lvate land.  There are no c lass I  areas wi th ln 50 k l l0meters of  the

loca t lon  o f  the  p roposed  deve lopment .  The  source  boundary  i s  to  be  the

perml t ted  a rea .

The  coa l  to  be  p roduced  a t  the  m lne  w111  average  abou t  l t , 50o  BTU/ Ib . ,
O '
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w l t h  I 0 Z  m o l s t u r e  r , L O Z  a s h  a n d  0 . 6 7 "  s u l f u r .  I t  w i l l  b e  c r u s h e d  t o  2

lnch mLnus s lze-  No coal  preparat lon act lv l t ies beyond pr lmary crushlng

and  sc reen lng  a re  Eo  be  conduc ted  on  t ,he  s i te .

B a t h h o u s e s  f o r  e m p l o y e e s ,  m a i n t e n a n c e  s h o p s ,  s e \ , J a g e  d i s p o s a l  s y s t e m s ,

p a r k i n g  l o t s ,  o f f i c e  b u l l d i n g s  a n d  o t h e r  a n c i l l a r y  s t r u c t u r e s  w i l l  b e

l o c a t e d  n e a r  t h e  p o r t a l s .  ( S e e  E x h i b i t  2 ) .  A t  f u l l  p r o d u c t l o n  t h e

rn ln lng  opera t lon  w111 employ  up  to  1000 persons .  The fac i l i t y  i s

designed to al low the coal  mined underground to be conveyed from

t h e  p o r t a l  t o  s i l o s  f o r  s t o r a g e .  T h e  c o a l  w i l l  b e  c o n v e y e d  f r o m

t h e  s l l o s  t o  c r u s h i n g  a n d  s c r e e n l n g  f a c i l i t i e s .  F r o m  t h e  c r u s h l n g  a n d

s c r e e n l n g  f a c l l l t i e s ,  t h e  c o a l  w 1 1 1  b e  c o n v e y e d  t o  a n  e n c l o s e d  s l o t -

s t o r a g e  f a c i l l t y .  C o a l  w i l l  l e a v e  t h l s  e n c l o s e d  s l o t - s t o r a g e  f a c i l i t y

v l a  c o n v e y o r  t o  a d j a c e n t  c r a l n  l o a d - o u t  f a c l l l t l e s  n e a r  t h e  m o u t h  o f

Ecc l_es  Canyon.  (See Exh lb i ts  3  &  q) .  The c rush ing  and screen ing

f a c l l i t l e s  a n d  t h e  s l o t - s t o r a g e  w l 1 1  b e  e n c l o s e d .  T h e  t r a i n  l o a d - o u t

w i l l  be  enc losed except  fo r  ra1 l  car  access  wh lch  w i l l  be  covered.

( S e e  E x h l b i t  5 ) .  ( F o r  d e s c r l p t i o n s  o f  r e m a i n i n g  f a c i l i t i e s  s e e

E x h l b l t s  6  t h r o u g h  l 0 ) .

3 . 3  C o n s t r u c t l o n

The proJect  ls  t ,o  be developed in  three stages wi th d l r twork beginnlng

dur ing the summer of  1980 and forrnaL construct ion coumenclng in  1981.

ConstrucElon of  the second and th i rd s tages wi l l  fo l low as soon as 1s

reasonably posslb le,  cont ingent  upon obta in lng a l l  necessary permlgs.

Each stage rePresenEs the openlng of  a  n lne por ta l .  The char t  be low

' 'o-
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o Coasta l  States Energy Company
March 1,  7979

l l l us t ra tes  the staged development  as

Dir twork/Commence
Cons  t ruc t ion

1980

I  983

1984

S t a g e

Stage  I

Stage 2

Stage  3

p r e s e n t l y  p r o p o s e d :

F i r s t  P t o d u c t i o n

l  982

r  984

r985

The maximum product lon rate of  5 .4 rn i l l ion tons per  year  Ls not  ant ic i -

Pated unt l l  a f ter  fu l l  development  of  the th i rd srager  or  somet ime af ter

f988 .  Dur l -ng  the  cons t ruc t ion  phase ,  con t ro l  measures  w tL l  be  app l ied

to  reduce  po ten t ia l  fug i t i ve  dus t  emiss lons .  These  con t ro l  measures  in -

c l u d e :

chemlca l -  dus t  suppress lon  o f  roads  and park ing  lo ts  be fore

eventua l  pav ing ,

c o n f i n i n g  t r a f f i c  t o  s p e c i f i c  r o a d s ,

min iu r iz ing  the  area  o f  land  to  be  dLs turbed,

n u l c h L n g  a n d  r a p l d  r e v e g e t a t i o n  o f  t o p s o i l  s t o r a g e  p i l e s .

3 . 4  O p e r a t i o n

I t  Ls the in tent  of  Coasta l  States Energy Company to operate the Skyl lne

Mlne ln  compl lance wl th a l l  Federa l ,  Utah state,  and local  codes govern-

lng the oPerat lon of  such fac i l l ty  and to specl f tca l ly  cornply  wi th a l l

legal  requl . rements re lated to a l rborne eml_sslons.

4.0 PERMIT APPLICATION

l )

2 )

3 )

4 )

l 'o
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4 .1  Bas ls  fo r  PermLt  App l l ca t lon

"Clean Air Ac t Amendment of 197 7 )"

Pub l l c  Law 95-95 ,  Augus t  7 ,  1977 .

.43  Code  o f  Federa l  Regu la t lons  Sec t ion

5 1 . 2 1  a s  a m e n d e d  J u n e  1 9 ,  1 9 7 8 .

EPA Reg lon  V I I ITs  " In te rLm Po l l cy  Paper

on the Ai r  Qual l ty  Revlew of  Sur face

Mining Operat ionst t ,  January,  1979 .

4 .7  Descr ip t ion  o f  Emiss ion  Sources

P o t e n t i a l  s o u r c e s  o f  e m i s s i - o n s  i n c l u d e :

1 .  Conveyors ,

2 .  S l l o s ,

3 .  C r u s h l n g  a n d  s c r e e n i n g  f a c l l l t l e s ,

4 .  T r a n s f e r  p o L n t s ,

5 .  S l o t - s t o r a g e ,

6 .  Load-ou t  fac i l i t i es ,

7 .  l ' l isce l laneous Sources:

a )  Dus t  f rom topso l . l  s to rage  p l les ,

b)  Tenporary t ruck haulage.

4 .3  Ca lcu la t lon  o f  Po ten t la l  Emiss ions

A .

B .

c.

A c c o r d i n g  t o  t h e  " I n t e r i m  P o l i c y  P a p e r

M l n l n g  O p e r a t i o n s " ,  p r e p a r e d  b y  R e g l o n

on A i r  Qua l l t y  Rev lew o f  Sur face

V I I I  o f  t h e  E n v l r o n m e n t a l  P r o t e c t l o n l -o
page 6
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Energy Companyo
Agency, the fol lowlng emlssLon

l i s t e d  a b o v e  ( S e c t l o n  4 . 2 ) z

.'
f ac to rs  a re  app l l cab le  fo r  the  sources

Emlss lon
Fac to rs - lbs  / ton

o.2

0 .0002

0 .  02

0 .1

0 .2

0 .  0002

0 .2

Wind loss  equat ion.

Contro l  Devices

Conveyors

Sl los ( in  or  out)

Primary Crushing

Screening

Transfer  Points

S l o t - s t o r a g e  ( i n  o r  o u t )

Tra ln load-out

Topsol l  s torage

Assr . rmlng that  5.4 ml l l lon tons wt l l  be produced and conveyed to the

load-ou t  r  the  po ten t ia l  emLssLons  have  been  ca lcu la ted  to  be  1946 .16

tons  Per  year .  (See  Exh ib i t  l l ,  f o r  ca lcu la tLons  o f  po ten t la l  eml .s -

s lons at  the maxlmum product lon rate. )

Dur ing the constructLon of  s tage one,  coal  w111 be hauled by t ruck to

the t ra l -n load-out  f  ac i l i t l -es.  This  t ruck haulage w111 be necessary

unt i l -  the conveyor  systen ls  ln  operat ion.  Coasta l  States proposes to

mine 250'000 tons of  coal  per  year  dur lng the development  years of  1982

and  f983 ,  wh ich  w i l l  be  t ranspor ted  by  40  lon  capac l t y  t rucks  to  the

t ra ln  load-ou t  fac l l l t l es .  Po ten t ia l  eml .ssLons  a re  ca lcu la ted  fo r

th i s  ln te r im per iod  to  be  86 .50  tons  per  year .

fo r  ca lcu la t ions ) .
l '

page 7

(See Exhtb l t  12, .



Coasta l  S ta tes  Energy  Company
March 1 ,  L979

4 . 4  P r o p o s e d  C o n t r o l  D e v l c e s

coasta l  s tates Energy company proposes to fu l ly  qover  a l l  conveyors.

The  s i l os ,  by  des ign ,  a re  enc losed  and  wt l l  have  baghouses  ins ta l l ed

to contro l  emlssLons-  The crushLng and screenLng facLl l t les and s lot -

scorage are to be enclosed and have baghouses insta l led to reduce

emLss ions -  The  t ra ln  load-ou t  fac l l i t l es  w i l l  be  enc losed  w i th  bag-

houses  excep t  fo r  ca r  access .  The  opera to r  p lans  to  bus  emp loyees

f  rom nelghborLng tor"ms.  Roads ln  the mine area as wel l  as the park lng

lots  w111 be paved or  othen^r lse adequate ly  t reated wl th a dust  sup_

press lng  agen t .

Cont ro l  e f f l c ienc l_es  fo r  the

t h e  " I n t e r l m  p o l i c y  p a p e r  o n

O p e r a t l o n s t '  a r e  a s  f o l l o w s :

v a r l o u s  d e v l c e s  a n d  s o u r c e s  a s  s t a t e d  i n

the  A i r  Qua l l t y  Rev iew o f  Sur face  Min ing

Cont ro l
E f f l c i e n c l e sCont ro l  Dev ices

Fully covered conveyors

Baghouse for  s i los

Baghouse for  crusher

Baghouse  fo r  sc reen lng  fac l l i t y

Ful ly  covered t ransfer  polnts

Baghouse  fo r  s lo t -s to rage

Baghouse for  load-out

98"1

95Z.

99"A

997"

952

95"1

992

Coasta l  S ta tes  Energy  Company proposes  to  fu l l y  cover  the  t rans fer

po ln ts  ln  the  conveyor  f rom the  c rushLng and screen lng  fac i l l t l es  to l '

page 8



Coasta l  S ta tes  Energy  CompanY
March 1,  L979

t he  s lo t -s to rage .  Coas ta l  S ta tes  be l leves  tha t

fo r  these  t rans fe r  po ln ts  w111  con t ro l  a t  l eas t

emissLons .  I t  l s  fe l t  t ha t  pe rmanen t  cover ings

and  less  cos t l y  to  ma in ta in .

,.
the cover ing proposed

952 of  the potent la l

w l11  be  more  reL iab le

Al though the  EPA po l i cy  paper  lnd ica tes  tha t  a  fu l l y  covered conveyor

h a s  a  c o n t r o l  e f f l c i e n c y  o f  L } O " l ,  w €  f e e l  t h t s  v a l u e  t o  b e  s l i g h t l y

h igh  and,  consequenEly ,  have es t imat .ed  the  cont ro l  e f f l c lency  fo r  our

proposaL to be 987".

Economic  cons ldera t ions  and a l te rna t ive  cont ro l  measures  have no t  been

d iscussed Ln  th is  app l i ca t ion  due to  the  low amount  o f  con t ro l led  emis-

s ions  f rom the  near  Bes t  Ava i lab le  Cont ro l  Techno logy  sys tem no l t  Pro-

p o s e d .

I n  add l t l on  to  the  above  l i s ted  con t ro l  dev lces ,  Coas ta l  S ta tes  Energy

Cornpany plans to incorporate other features which wtlL minimize the

anount  of  par t icu lates enter ing the atmosphere.  These features are

l is ted below:

Pave or  t reat  wi th  chemLcal  dust  suPPressent  roadd

and  park lng  lo ts ,

Transpor t  mlne workers to  the s i te  vLa bus,

Apply mulch and rapid ly  revegetate any d ls turbed areas.

4 .5  Con t ro l l ed  Emiss ions

Assuming that  a l l  proposed devLces are insta l led and oPerat lng at  the

con t ro l  e f f i c lency  s ta ted  above ,  the  to ta l  a lLowab le  con t ro l l ed  emissLons

at  5.4 mi l l l -on tons per  year  product ion level  a l -e ca lcu lated to be as

fo l lows:

1 .

2 .

3 .

l '

page 9



Coasta l  States Energy Cornpany
March 1,  L979

46.55 tons per  year

387 .90  pounds  per  day

32 .33  pounds  per  hour

S e e  E x h i b l t  f 3  a n d  L q  f o r  c a l c u l a t l o n s  o f  c o n t r o l l e d  e m l - s s i o n .  T h e

c a l c u l a t L o n s  l - n d l c a t e  t h a t  t h e  S k y l l n e  o p e r a t i o n  a s  p r o p o s e d  w i l l  n o t

p r o d u c e  a l l o w a b L e  c o n t r o l l e d  e m i s s l o n s  g r e a t e r  t h a n  5 0  t o n s  p e r  y e a r ,

1 0 0 0  p o u n d s  p e r  d a y ,  o r  1 0 0  p o u n d  p e r  h o u r .

page  l0



Coasta l  States Energy Company
M,arch l ,  1979

5 .0  EXHIBITS

l .  Loca t ion  Map

2.  Sur face  Map

3.  Conveyor  Route

4 .  S c h e m a t i c  D i a g r a m  o f  C o a l  H a n d l t n g  S y s t e r n

5 .  D e s i g n  o f  L o a d - O u t  F a c l l i t l e s

6 .  D e s i g n  o f  C o n v e y o r  C r o s s  S e c t i o n

7 .  D e s i g n  o f  T r a n s f e r  P o l n t

8 .  D e s l g n  o f  S i l o  S t o r a g e  F a c i l t t y

9 .  D e s i g n  o f  C r u s h i r g / S c r e e n i n g  F a c i l i t i e s

1 0 .  D e s i g n  o f  S l o t - S t o r a g e  F a c l l l t y

11 .  Poten t ia l .  Emlss lons  Max imum Produc t lon  Rate

L 2 .  P o t e n t i a l  E m i s s L o n s  C o n s t r u c t l o n  P h a s e

1 3 .  C o n t r o l l e d  E m l s s L o n s  C o n s t r u c t i o n  P h a s e

1 4 .  C o n t r o l l e d  E m i s s l o n s  M a x i m u m  P r o d u c t L o n  R a t e

l -
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POTENTIAL EI'IISSIONS

I'laxlmum productLon ra te  o f  5 .4  rn l l l l on  tons /y r .

Sourcd
Emiss lon Factor

I b s .  / t o n
Produc t lon

( tons)  Tons

o

Conveyors

Transfer pol-nts

Si los- ln

Sl los-out

Crusher

Screening

Slot -Storage- ln

S lo t -S to rage-ou t

Load-0ut

0 .2

0 .2

0 .0002

0.  0002

0 .02

0 .1

0 .0002

0 .0002

0 .2

5 .4 n l l l lon

5.4 rn l l l ion

5 .4  ro l l l l on

5 , 4  m l l l l o n

5 .4  rn l l l l on

5 . 4  m l l l l o n

5 . 4  n l l l i o n

5 . 4  m i l I l o n

5 . 4  m l l l l o n

540 .  00

540 .00

0 .  54

0 .  54

54 .00

270 .00

0 .54

0 .  54

540 .  00

TOTAI, 7  ,946 .  15  tons /y r .

Assune ;  A f te r  1983 ,  topsoL l  s to rage  p t le  w l11  be  fu l l y  revege ta ted .

] -o-
Exhib l t  I  t



G

POTENTIALE} , I ISSION- -C-ONSTRUCTIONPHASE

Cons t , ruc t lon  Phase  1982 ,  1983

TemporarY Truck Haulage

Assume:

Conveyor

Truck Loading

Haulage

Product Durnplng

Load-Out

Topsol l  Storage

250 ,000  tons  lYea t

40 ton caPaci tY

6 mi le  round t r tP

Dlr t  Haul  Road

o.2

0 .  l 2

0 .007

o.2

proudc t lon

haulage trucks

EmissLon Factor  ProductLon

Source  lbs .  / ton  ( tons /vear )  Tons

250 ,000  25 .00

250 ,000  15 .00

250 ,000  18 .30

250 ,000  0 .88

250 ,000  25 .00

250 ,000  2 .40

85.  50 tons lYeat

t 'o

TOTAL

Exhtbi t  Lz



o

TEMPOMRY COAL HATJI*AGE

From: CompLl-at ion of  A l r  Pol lu t lon Emiss ion Factors '

U . S . E . P . A .  P u b l l c a t i o n  A P - 4 2 r  A u g u s t ,  L 9 7 7

Assume: Coal dump trucks travel over dirt  haul road from

mine por ta ls  to  t raLn load-out .  Round t r lP 6 mLles.

Where:  E = EmissLon Factor ,  1bs.  per  vehic le urL le

s  =  S i l t  con ten t  toad ,  7  =  2Z

S = Average vehlc le speed = 20 mph.

t {  = Mean number days wi th = 0.01 inches of  ra lnfa l l  =  35

E =  (0 .8 l s )  ( s / 30 )  ( 365 -w /365 )

,E (0 .  8 l  )  (2)  (20/30)  (  36s-3s l365)

E  O . 9 1 6  l b s .  / n t l e

250,000 tons/yr

61250 X 6 ml les

a.r

x

40  tons / t ruck -  6 r250  round  t r l p  / year

0 .975  lbs .  / rn l l e  +  2000  lbs .  / ton  -  18 .3  tons  l yea t

D '

Exhlbtt  12
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TOPSOIL STORAGE

From EPA Reg lon  VI I

Alr  Qual l ty Revlew

In ter im Po l icy  paper  on  the

of  Sur face  Mln lng  Opera t lon :

E  =  1 . 2  t o n s / a c r e - y e a r

Assume: s torage p l le  of  two acre (O inches

o f  topso i l ,  f rom 30  ac re  a rea)

E  =  1 . 2  t o n s / a c r e - y e a r  X  Z . O  a c r e s

E  2 . 4  t o n s  / y e a t

' -

Exhlblr  12



CONTROLLED EMISSION CONSTRUCTION PIIASE

Assume: (Temporary Truck Haulage dur lng L982r . .1983)

250r000  tons  / year  p roduc t lon  ra te .

Source
Emlss ion Factor

lbs .  /  ton
P r o d u c t i o n

tons  lvear

Contro l
E f f i c iency  Tons

Conveyor

Truck Loading

Haulage

Product Durnping

Load-0ut

Topsol l  Storage

o.2

0 .  12

(see Exhlbt t

0 .  007

o.2

(see Exhib i t

7 )

7 )

250 ,000

250 ,000

250 ,000

250 ,000

250 ,000

g8"a

r00z

9git

85i(

0 .  50

15 .00

0 .  00

0 .  875

0 .25

2 .O4o-
TOTAL 18 .  67  tons  l year

Assume Contro ls :

I  .  HauL road paved.

2.  l l ln lmlze fa l l  d ls tances in  product  loadLng.

3.  Dust  suppressLon equlpment  (baghouse,  dust  co l -

lector)  a t  load-out  fac l l l ty  to  achleve 997" contro l .

4 .  Mulch and reveg,eEate rapld ly  topsol l  s t ,orage area

(857" contro l )  .

D -1
Exhlb l t  13



Assume: 140 tons per  hour  product . ion rate.

Emiss ion Produc t ion C o n t r o l

E f  f i c l e n c
Source

Conveyors

Truck Loading

Haulage

Product DumPlng

Load-Out

Topsol l  Storage

0 .2

0 .  12

0.  007

0 .2

(negl lb le)

l b s .
Fac to r

ton tons/hour-

140 .00

140 .00

140 .00

140 .00

140 .00

140 .00

987.

r00z

99"r

857"

L b s .

0 .  56

16 .80

0 .  00

0 .98

0 .28

0 .00
J

1 8 . 6 2  l b s / h rTOTAL

E x h i b l t  l 3



CONTROL EMISSIONS - TEMPOMRY TRUCK HAULAGE

Assume: 1100 tons per  day product{on rate.

EmlssLon Factor
l b s .  / t o n

ControL
Ef f l c lenco Conveyor

Truck Loading

Haulage

Product Dunplng

Load-Out

Topsoll  Storage

0.2

0 .  2 l

0 .007

o.2

(neg l ib le )

1100 .00

I  100 .00

I  100 .  00

I  100 .00

I  100 .00

997.

l  002

4  . 40

I  32 .  00

0 .  00

7  . 70

2 ,20

0 .00

997.

85"A

TOTAI 1 4 6 . 3 0  l b s / d a y

D '

Exh lb l t  l 3
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:

Ttre peak hourly 
"t tq 

datly productlon rates should not be more than

twlce the average hourly and dal ly production rates '

Assuming that the maximum productlon rate on a Per hour and per day

basLs is twice the average, the ernlsslon at the peak level should be

no more than twice the emiss l -on level  a t  the average productLon rate '

Therefore,  the dat ly  emlss ions dur ing the temporary t ruck haulage

per lod (1982-1983)  should never  be greater  than 292'6 pounds '  The
0

hourly emlssLons should never be greater than 37 '24 pounds '

t '

Exhlbt t  13



CONTROLLED EI'{ISSIONS AT

RATE OF 5 .4 MILLION

I-IN(IMTIM PRODUCTION

ToNS /yran

Source
EmissLons Factor

I-bs . / ton
f ,ontro l

E f  f  i c l  e n

Conveyors

Transfer  polnts

Sl1os- in

Si los-out

Crusher

Screening

Slot -Storage- ln

Slot -S torage-out

Load-0ut

0 .2

0 .2

0 .  0002

0 .0002

0 .  02

0 .1

0.  0002

0 ;0002

0 .2

5 . 4  m i l l l o n

5 . 4  r n i l l i o n

5 .4  n1 '11 lon

5 , 4  m i l l l o n

5 ,4 ur l11 lon

5 . 4  m i l l i o n

5 . 4  m l l l i o n

5 . 4  m l l l l o n

5 , 4  n i l l l o n

981z

9sz

957"

9s%

99"1

997"

957"

9s%

99"1

10 .  I

27  . 0

0  .027

0 .027

0 .54

? .7  0

o .027

0 .027

5 .  40

TOTAL 46.55  tons /y r

l -

Exhib l t  14



o-

Assume: Product ion 240 days per  year . 22 1500 tons per day

Emiss ion Factor
Source  lbs . / ton

Produc t ion
tons I day

Cont ro l
Ef f lc lency L b s .

Conveyors

Transfer  points

Sl1os- ln

SlLos-out

Crusher

S cr eenlng

Slot -Storage- ln

Slot-S torage-out

Load-out

0 .2

0 .2

0 .0002

0. 0002

0 .  02

0 . I

0.  0002

0 .0002

0 .2

22 r5OO

22,500

22,500

22 r5OO

22,500

22,5O0

22,5O0

22 ,500

22 1500

982

957"

957"

g5"l

997',

992

9s7,

957"

997"

90 .00

225 . O0

o .?25

o ,?25

4 .50

22  . 50

o  .225

o.225

45 ,00

TOTAL 387 .90  l bs /day

D '

Exhtbtt  14



o-

Source

Assume:  5 .4 -m i lLLon  tons  Per  year  p roduc tLon  ra te

240 days per  Year  Product ion

LZ hours  per  day  p roduc t lon  a t  ra te  o f  1875  tons  Per  hour

ErnnLsLon Factor Production Contro l
lbs.  / ton torrs /hr .  Ef  f  11:@

Conveyors

Transfer  polnts

Si los- tn

SLlos-out

Crusher

Screening

Slot -Storage- ln

Slot -Storage-out

Load-0ut

o.2

o.2

0. ooo2

0,  0002

0 .  02

0 .1

0 .0002

0 .0002

0 .2

r875

r875

r875

1875

l  875

r875

I  875

I875

1875

987"

957"

95'A

957"

992

99:l

957"

957t

997"

7 .5

18 .75

0 .019

0 .019

0 .375

l .  875

0 .019

0 .019

3 .75

TOTAL 32.33 lbs /hr .

l '

EXHIEIT 14



,'
The peak hour ly  and dal ly  product lon rates should be not  more

than twice the average hourly and datly productlon rates. As-

sumlng that the maximum productlon rate on a per hour and per

day basls ls twlce the average, the enlsslon at the peak level

should be no more than twlce the level at the average productlon

ra te .

Therefore, the dal ly

than 775.8 pounds and

than 64.66 pounds.

control led eml-ssl-ons should never be greater

the hourly emlssLons should never be greater

I

) '

Exhib i t  14



Economic Coal Recovery

1. The plan does not include, recoverable reserves for

each Federal lease; however, it will not be necessary to

submit this inforuation nols as each mining company is

required to conply with the General Mining Order No. 1;

which requires reporting recoverable coal reserves from

each Federal- lease.

NO RESPONSE REQUIRED

o



Economic Coal Recovery

2. The applicant plans to store underground wastes and

excess surface spoil in underground workings. They also

plan to return coal Proces si-ng wastes to abandoned under-

ground workings. The plan should state that whenever

wastes of this nature are to be stored underground, the

appl-icant will notify the USGS Mining Supervisor by submitt-

ing a rnap showing the proposed disposal area and an

explanatlon of hotr it will be accomplished so that the

maximum anount of coal can be recovered from the disposal

area prior to disposal. Wastes should only be stored in

abandoned areas where pillars must be left and only after

the maximrrm amount of coal has been recovered.

c



*Economl -c  Coa l  Recovery  (USGS commenEs)

S e c t l o n s  2 1 1 . 4 ( b )  ,  2 L 1 . 1 0 ( c )  ( 6 )  ( x v ) ,  2 1 1 . 3 0 ,  z L I . 3 2 ,  a n d  2 1 1 . 3 5

2 .  T h e  a p p l i c a n E  p l a n s  t o  s t o r e  u n d e r g r o u n d  w a s t e s  a n d  e x c e s s  s u r f a c e  s p o i l
in  underground work ings .  They  a lso  p lan  to  re tu rn  coa l  p rocess ing  r i /as tes  to
abandoned underground workLngs. The plan should state that  whenever wastes
o f  t h l s  n a t u r e  a r e  t o  b e  s t o r e d  u n d e r g r o u n d ,  t h e  a p p l i c a n t  w 1 1 1  n o t i f y  t h e
USGS Min ing  Superv isor  by  submi t t ing  a  map showing the  proposed d isposa l  a rea
and an explanat ion of  how i t  wi l l  be accompl ished so that the maximum amount
o f  coa l  can  be  recovered f rom the  d isposa l  a rea  pr lo r  to  d isposa l .  l r las tes
shou ld  on ly  be  s to red  in  abandoned areas  where  p i l la rs  musE be le f t  and on ly
a f te r  the  max imum amount  o f  coa l  has  been recovered.

Response :  (Change  pg .  3 - f8 ,  vo l .  3 . Inser t  as  th i rd  paragraph  under  3 .17) :

At  t imes i t  may be  necessary  to  s to re  noncombust ib le  underground wast ,es ,
excess  sur face  spo l1 ,  o r  coa l  p rocess ing  wastes  in  underground work lngs .
Whenever  wastes  o f  th ls  na ture  are  to  be  s to red  underground,  the  App l ican t
w111 no t i f y  the  Min ing  Superv isor  by  submi t t ing  a  map showing the  proposed
d isposa l  a rea  and an  exp lanaEion  o f  how i t  w i l l  be  accompl ished so  tha t  Ehe
max lmum amount  o f  coa l  can  be  recovered f rom the  d isposa l  a rea  pr io r  Eo d isposa l .
Wastes wi l l  only be pennanent ly stored in areas where the maximum amount of
coa l  has  been recovered w ich in  sa fe  l im i t .s  o r  where  the  wast .e  can be  s to red
s o  a s  n o t  t o  i n t e r f e r e  w i t h  f u E u r e  p i l l a r  r e c o v e r y .



Economic Coal Recovery

3. I t  states in the plan that the applicant does not plan

to construct or ut i l ize coal processing faci l i t ies as a

part of the Skyline project. Information generated by

the company relative to nakl"ng this decision should be

submitted in detail as a part of the plan. Cleaning or not

cleaning coal uust be considered in determining maximum

eeonomic recovery.

c



The response to Iterns 3 and 7

o n  p .  3 - 1 8  u n d e r  3 . 1 . 7  a f t e r

shou ld  be  jo lned together

the  f l rs t  paragraph.

and lnser ted



3 .  I c  s t a t e s  i n  t h e  p l a n  t h a t  t , h e  a p p l i c a n t  d o e s  n o t .  p l a n  t o  c o n s t r u c E  o r
u t l l i z e  c o a l  p r o c e s s i n g  f a c i t i t i e s  a s  a  p a r t  o f  t h e  S k y l i n e  p r o j e c t .
In fo rmat ion  genera ted  by  Ehe company re la t i ve  to  mak ing  th is  dec is ion  shou ld
b e  s u b m i t t e d  i n  d e t a i l  a s  a  p a r t  o f  t h e  p l a n .  C l e a n i n g  o r  n o t  c l e a n l n g  c o a l
musE be cons ldered in  de termln ing  max imum cconomic  recovery .

R e s p o n s e :  F r o m  s E u d i e s  o f  a v a i l a b l e
i n - s e a m  q u a l i c y  f o r  t h e  S k y l l n e  c o a l

Mols  Cure

Ash

BTU

c o r e  h o l e  a n a l y s e s ,  t h e  w e i g h c e d  a v e r a g e
ranges  as  fo l l ows :

5  . 6 4 - 6  . 6 7

6 . 2 3 - 7  . 4 9

L 2 , 2 7  4 - L 2 ,  3 5 0

o/
/o

7"

D u r i n g  m i n i n g ,  t h e  c o a l  w i l l  b e  d i l u t e d  b y  r o o f  a n d  f l o o r  m a t e r i a l ,  m a t e r i a l
m i n e d  d u r i n g  f a u l t  c r o s s i n g ,  a n d  w a t e r  a c l d e d  a t  t h e  f a c e  a l d  a l o n g  b e l t l i n e s
for  dus t  suppress lon .  The quant i t y  o f  d i lu tan ts  added as  roo f  and f loor
mater ia l  and as  Lra ter  fo r  dusC suppress ion  can be  approx imated by  us ing
a v e r a g e s  o b t a i n e d  f r o m  e x i s t i n g  m l n e s  i n  s i m i l a r  c o n d i t i o n s .  B a s e d  u p o n  t h i - s ,
i t  has  been assumed tha t  2% moLsture  has  been added fo r  dus t  suppress ion .
In  add i t ion ,  the  fo l low lng  amounts  o f  roo f  and f loor  mater ia l  have been
a s s u m e d  t o  d i l u t e  t h e  c o a l  a t  t h e  f a c e :

Cont lnuous l l iners Longwal ls
Coal
He ighc
( f  t .  )

5
6
7
8
9

10
1 1
L 2

Rock
( tq .  )

6
6
6
6
2
2
2
2

I.leight
D i l u t i o n

("1)

1 5
L 2
1 1
10

3
3
3
2

Rock
( i n .  )

4
4
4
4
2
2
2
2

Weight
D i luc ion

(z>
1 0

9
I
7
3
3
3
2

T h e  q u a n t i t y  o f  d t l u t a n t s  a d d e d  b y  c r o s s i n g  f a u l t s  h a s  b e e n  a p p r o x i m a t e d
b y  e s t i m a t l n g  t h e  l i n e a r  f o o t a g e  a n d  d i s p l a c e m e n t  o f  f a u l t i n g  f o r  e a c h  s e a m
f r o m  p h o t o l i n e a r  s t u d i e s .  B y  r e l a t i n g  t h i s  t o  t h e  c o r r e s p o n d i n g  s e a m
h e i g h t ,  a  s e v e r i t y  v a l u e  c a n  b e  a s s i g n e d  t o  e a c h  p r o j e c t e d  f a u l t s .  T h e n
the  amount  o f  f loor  o r  roo f  mater ia l  wh ich  must  be  mined to  ramp over  a
f a u l t  c a n  b e  c a l c u l a t e d .

Add lng  these  rh ree  fo rms  o f  d i l uL ion
coa l  qua l i t y  ranges  can  be  expec ted :

i (  Molsture

. 7" Ash

BTU

the fo l lowing weighted average run-of -mine

7 . 6 4 - 8 . 6 7

1 0 .  3 - 1 0 .  g

1 1 , 3 2 7  - L L , 5 L 4

I t  i s  anc ic iPated  thac  th is  BTU va lue  o f  run-o f -mine  coa l  i s  conserva t ive
a n d  t h a t  w i t h  a  w e l l  m o n i t o r e d  q u a l l t y  c o n t r o l  p r o g r a m ,  t h e  c o a l  c a n  b e
m a r k e t e d  o n  a  r u n - o f - m i n e  b a s i s  w i t h  n o  l o s s  o f  r e s e r v e s  f o r  q u a l i r y  c o n t r o l
p u r p o s e s .



T h e r e f o r e ,  3 t  t , h i s  t l m e  t h e  a p p l l c a n t  b e l l e v e s  E h a t  a  w a s h  p l a n c
necessary  to  ob ta ln  max imum economic  recovery .  However ,  shou ld
change so  as  to  adverse ly  a f fec t  max imum economic  recovery ,  Ehe
of  a  wash p lan t  i . r l l l  be  reassessed a t  thau t ime.

i s  n o t
cond i t lons
ques t  ion



Economic Coal Recsvery

4. Several t imes throughout the pl-an, it states that maximum

economic recoverJr (lER) will be considered. More explana-

tion as to how LIB wil l be achieved is necessary'

ineluding some detail on technology not uti l ized which

would maximize cml recovery in the mine, i.e. , coal

eleaning, full seam mining in thick seams, etc.



o
4 ,  S e v e r a l  t i m e s  C h r o u g h o u t  E h e  p l a n ,  i t  s E a t e s  c h a t  m a x i . m u m  e c o n o m l c
recovery  ( !0gR)  w i l l  be  cons idered,  More  exp lanat lon  as  to  i row t ' tER wi l l  be
a c h i e v e d  1 s  n e c e s s a r y ,  l n c l u d l n g  s o m e  d e t a i l  o n  t e c h n o l o g y  n o I  u c i l i z e d  w h l c h
w o u l d  m a x i m i z e  c o a l  r e c o v e r y  i n  t h e  m l n e ,  1 . e . ,  c o a l  c l e a n i n g ,  f u l l  s e a m
m i n i n g  1 n  E h l c k  s e a m s ,  e t c .

Response:  Responses  to  i tems 3 ,  6 ,  and 7  descr ibe  how E l - re  MER wi l l  be  ach ieved,



Economic Coal Recovery

5. It must be noted that no entry level or panel workings

in which the pillars have not been completely extraeted

within safe limits shall be pemanently abandoned or

rendered inaccessibl-e, except with the prior written

approval of the USGS Mining Supervisor.



5 .  I t  musE noced  tha t  no  en t ry  leve l  o r  pane l
have  no t  been  comp le te ly  exErac ted  w i th ln  sa fe
abandoned  o r  rendered  inaccess ib re ,  excep t  w ich
o f  the  USGS Min ing  Superv iso r .

work ings  in  wh ich  the  p i l l a rs
l imi ts  .shal1 be permanent ly

the  p r io r  wr l t ten  approva l

R e s p o n s e :  c h a n g e  p .  3 - 1 8 ,  v o l .  3 ,  s e c o n d  p a r a g r a p h  u n d e r  3 . L . 7  i n s e r t :

r t  i s  i ncended  tha t  no  en t ry '  room or  pane l  work ings ,  i n  wh ich  the  p i l l a rshave  no t  been  comp le re ly  ex t rac ted  w l th in  the  sa fc  - l im l t s ,  w i l l  beI ) e n n a n e n t 1 y a b a n d o n e d o r r e n d e r e d i n a c c e s s i b l e e
wr l tEen approval  o f  the Min ing Superv isor .  

-  :



Economic Co4_Recovery.

6. The proposed projections on the mining plan maps have

some areas without proper explanation as to whether or not

they are to be mined. Explain your reasons for not mining

areas containing coal of mineabl-e thicknesses that are not

shonm to be mined.



6 .  T h e  p r o p o s e d  P r o j e c t i o n s  o n  t h e  m i n i n g  p l a n  m a p s  h a v e  s o n r e  a r e a s  w i t . h o u t
proper  exp lanat ion  as  to  whetner  o r  no t  they  are  to  be  mlned.  Exp la in  your
reasons  fo r  no t  min ing  areas  conca in ing  coa l  o f  m ineab le  th ickness  Ehat  a re
not  shown to  be  mined.

R e s p o n s e :  ( P a g e  3 - 1 1 ,  v o I .  3 ,  a f t e r  f i r s r  f u l l  p a r a g r a p h  i n s e r t ) :

T h e  m i n l n g  p l a n  p r o j e c t i o n  m a p s  a r e  b a s e d  u p o n  t h e  b e s t  i n t e r p r e t a t i o n  o f
t h e  g e o l o g i c a l  i n f o r m a t i o n  a v a i l a b l e .  S i n c e  E h e  A p p l i c a n t  c o n s i d e r s  5
f e e t  t o  b e  t h e  m i n i m u m  s e a m  h e i g h t  w l r i c h  c a n  b e  e c o n o m i c a l l y  e x t r a c t e d ,
Maps 3-1A,  3 - lB ,  and 3-1C show min ing  areas  wh ich  are  a t  th is  t ime pred ic ted
t o  b e  g r e a t e r  t h a n  5  f e e t  i n  h e i g h t  a n d  h a v e  m o r e  t h a n  3 0  f e e t  o f  i n t e r -
b u r d e n  t o  t h e  n e x t  s e a m .  A s  n e w  d r i l l  h o l e  d a t a ,  s € i s r n i c  s t u d i e s ,  a c t u a l
m l n i n g  c o n d i t i o n s ,  e t c . ,  b e c o m e  a v a i l a b l e ,  t h e  g e o l o g i c  s t r u c t u r e  m a p s  w i l l
c h a n g e  t o  r e f l e c t  t h i s  n e w  L n f o r m a t i o n .  I n  a d d i t i o n ,  t h e  m i n e  p r o j e c t l o n s
wi l l  be  modt f ied  to  accorunodate  th is  in fo rmat ion .  In  the  ex t reme case,  i f
the  th ree  se : lms prove Eo be  grea ter  than 5  fee t  over  the i r  enEi re  a reas  and have
greater  than 30  fee t  o f  in te rburden,  the  mlne  pro jec t ions  fo r  each seam wou ld
resu l t  in  the  conf lgura t ion  shown in  Map 3-1D.  Fur ther ,  w i th  advances  in
techno loBYr  i t  may be  poss ib le  to  mine  those areas  o f  less  than 5  fee t  se€rm
he igh t  o r  30  fee t  Ln terburden.  There fore ,  advances  in  techno logy  nay  a lso
c a u s e  t h e  u r l n e  p r o j e c t L o n s  t o  b e  m o d i f i e d .  T h e  A p p l i c a n t  a n t i c i p a t e s  t h e
work ings  to  be  less  ex tens ive  over  Ehe proper ty  than shor^m in  Map 3-1D;
however ,  they  lnd ica te  the  maxLmum ex ten t  Ehe work ings  cou ld  conce lvab ly
a c h i e v e .

o



Econonic Co"I R"overy,

7 . The nAn gg.rrm, in

has a potential for

believe the coxop:my

the northwest part of the ProPertY

the longwall  mult i l i f t  method. We

should consider this system.

,



7 .  The  t tA r r  Searn ,  i n  the  nor thwes t  pa r t  o f  the .p roper ty  has  a  po ten t ia l  fo r

the longwall  mult i l i f t  method. We bel leve the company should consider this

system.

Re-sponse: The Appl icant real izes that certal-n areas of  the Skyl ine Mines'

such as the northwest.  corner of  the Lower 0tConnor t fAt t  Seam, present

oppor tun l t ies  fo r  uE l l i zaE ion  o f  new techno log ies  in  th ick  seam min ing .

These ner { r  techno log ies  lnc lude th ick  seam longwa11 un i ts ,  mu l t l l i f  t  longwal l

techn iques ,  and sub leve l  cav ing  Eechn iques .  A l though these ne thods  have

n o t  y e t  b e e n  a t t e m p t e d  l n  t h e  U n i t e d  S t a t e s ,  t h e r e  a r e  s u c c e s s f u l  a p p l i c a t l o n s

of  each a t  var ious  p laces  around the  wor ld .  The App l ican t  fu l l y  in tends  to

consider these new methods f  or  their  possible use at  the Skyl ine l " l ines.



O
Miscellaneous

1. The fol lowing points wil l  also need clari f icat ion or

explanation before the technical analysis is started:

A .  Sec t ion  2 .3 .2 ,  page  2 -26 ,  s ta tes  tha t  sp r ings  a re

o f  l oca l  o r ig in ,  ye t  sec t ion  2 .3 .5 ,  page  2 -29 ,  s ta tes  tha t

the water qual i ty of the springs can be used as indices

of the quali ty of the deep underground system;

B.  Sec t ion  4 .L9 .2 ,  page  4 -66 ,  s ta tes  tha t  m ine  s i te

di-vers ion channels will be designed to carry a 100-year ,

24-hour precipitat ion event, yet a l0-year, 24-hour rainstotm

was used in the design;

C.  Appendix A-1,  hydro logy,  page 37,  s tates dai ly

f lows range from 0.6 to 200 cfs for Huntington Creek and

1 to 50 cfs  for  Pleasant  Val ley Creek,  yet  Table 4,  page 4L,

l ists the 25- and SO-year f loods as 78 and 84 cfs for

Huntington Creek and 26 and 28 cfs for Pleasant Val ley;

D. The correlat ion of f low duration curves, 3s shown

in Appendix A-1, hydrology, page 22, is no longer an

acceptable technique. Concurrent f low events are now

correlated. A check should be made to see i f  this changes

the  resu l t s .



M i  s c e l l a n e o u s

1 .  T h e  f o l l o w i n g  p o i n t s  w i I l  a l s o

L h e  t e c h n i c a l  a n a l Y s i s  i s  s t a r t e d :
n e e d  c l a r i f i c a t i o n  o r e x p l a n a t i o n  b e f o r e

A .  S e c t i o n  2 . 3 . 2 ,  p a g e  2 - 2 6 ,  s t a t e s  t h a t  s p r i n g s  a r e  o f  l o c a l  o r i g i n ,

y e f  s e c t i o n  2 , 3 . 5 ,  p a g e  2 - 2 9 ,  s t a t e s  t h a t  t h e  h , a t e r  q u a l i t y  o f  t h e  s p r i n g s

c a n  b e  u s e d  a s  i n d i c e s  o f  t h e  q u a l i t y  o f  t h e  d e e p  u n d e r g r o u n d  s y s t e m ;

R e s p o n s e :  T h e  s p r i n g s  a r e  o f  l o c a 1  o r i g i n  a n d ,  t h e r e f o r e ,  c a n n o t  b e  u s e d

a s  i n d i c e s  o f  d e e p  u n d e r g r o u n d  w a t e r  q u a l i t y .  P a g e  2 - 2 9  h a s  t h e r e f o r e  b e e n

r e v i s e d  a n d  s h a l l  a p p e a r  i n  t h e  t e x t  a s  t h e  a t t a c h e d  p a g e .



o
e x t e n t  a n d  d i s c o n t i n u o u s ,  p r o v i d e s  w a t e r  t o  n u m c r o u s  s e e p s  a n d  s p r i n g s

t h r o u g h  t h i n  s a n d s t o n e  l a y e r s  i n  t h e  B l a c k h a w k  F o r m a t i o n .  A  d e e p

g r o u n d w a t e r  s y s E e m  i s  p r e s e n t  i n  t h e  s a t u r a t e d  r o c k s  s u r r o u n d i n g  a n d

b e l o w  t h e  c o a l .  T h i s  d e e p  s y s t e m  h a s  1 i t t l e  e f f e c t  o n  t h e  s u r f a c e

h y d r o l o g i c  r e g i m e  o f  t h e  p e r m i t  a r e a  s i n c e  t h e  w a t e r  g e n e r a l l y  f l o w s

w e l l  b e l o w  t h e  p e r e n n i a l  s t r e a m s  o f  t h e  p e r m i t  a r e a  ( i . e . ,  t h e  w a t e r

I e v e l  c o n t o u r s  s h o w e d  n o  c o n n e c t i o n  w i t h  p e r m i t  a r e a  s t r e a m s ,  € t c . ) .

D r a w d o r , r n  a n d  r e c o v e r y  t e s t s ,  w h i c h  w e r e  c o n d u c t e d  a t  t w o  d i f f e r e n t

d e p t h s  i n  a n  o p e n  t e s t  w e l l  l o c a t e d  i n  t h e  p r o p o s e d  p o r t a l  a r e a ,

ind ica ted  tha t  the  t ransmiss iv i ty  o f  Ehe B lackhawk For rna t ion  is

a p p r o x i m a t e l y . I s  g a l l o n s  p e r  d a y  p e r  f o o t .  N o  s i g n i f i c a n t  d i f f e r e n c e

i .n  Eransmiss iv i ty  ex is ts  be tween the  coa l  zane and the  Aberdeen Sand-

s t o n e .  T h e  l o w  t r a n s m i s s i v i t i e s  a n d  d i s c h a r g e  r a t e s  ( a p p r o x i m a t e l y

5  g a l l o n s  p e r  m i n u t e )  i n d i c a t e  t h a t  t h e  B l a c k h a w k  F o r m a t i o n  i s ,  a E

b e s t ,  a  p o o r  a q u i f e r .

2 . 3 . 5  G r o u n d  W a t e r  Q u a l i t y

T h e  h i g h  c o s E  a s s o c i a t e d  w i t h  p r o p e r l y  c o n s t r u c t i n g  a n d  d e v e l o p i n g  t h e

o b s e r v a t i o n  w e l l s  d r i l l e d  i n  t h e  f o r m a t i o n s  f o u n d  i n  t h e  a r e a  p r e c l u d e d

t h e  c o l l e c t i o n  o f  r e l i a b l e  w a E e r  q u a l i t y  d a t a  f r o m  t h e  w e l l s .  A  c o m -

p a r i s o n  o f  w a t e r  q u a l i t y  d a t a  c o l l e c t e d  f r o m  t h e  p e r m i E  a r e a  s p r i n g s ,

l o c a 1  m i n e s ,  a n d  a  w e l l  i n d i c a t e d  t h a t  t h e  s p r i n g s  w e r e  o f  s i m i l a r  q u a l i t y

a s  t h e  q u a l i t y  o f  t h e  d e e p  g r o u n d w a t e r  s y s t e m  o f  t h e  a r e a  ( H y d r o l o g i c

I n v e n t o r y  R e p o r t ,  p p .  8 8 - 8 9 ,  V o l u m e  A - 1 ,  A p p e n d i c e s ) .  T h u s ,  i n f e r e n c e s

on ground water  qua l i t y  l re re  d rawn f rom data  co l lec ted  a lmost  en t i re ly

f r o m  s p r i n g s  a s  l i s t e d  i n  t h e  a p p e n d i x .

A l m o s t  w i t h o u t  e x c e p t i o n ,  E h e  g r o u n d  w a t e r  i n  t h e  a r e a  i s  o f  a  s t r o n g

c a l c i u m  b i c a r b o n a t e  t y p e .  A l t h o u g h  t h e  q u a l i t y  o f  t h e  d e e p e r  g r o u n d -

w a t e r  i s  e x p e c t e d  t o  b e  m o r e  u n i f o r m ,  t h e  d a t a  s h o w  t h a t  t h r e e  d i s t i n c t i v e

q u a l i t i e s  o f  s p r i n g  $ r a t e r  c a n  b e  f o u n d  i n  t h e  p r o j e c t  a r e a .  S p r i n g s

i s s u i n g  n e a r  t h e  o u t c r o p  o f  t h e  C a s E l e g a c e  S a n d s t o n e  i n  t h e  n o r t h w e s t

c o r n e r  o f  t h e  p r o j e c t  a r e a  h a v e  v e r y  l o w  d i s s o l v e d  s o l i d s  c o n t e n t

. ( n o r m a l l y  l e s s  t h a n  1 0 0  m i l l i g r a m s  p e r  l i t e r ) .  T h i s  r e s u l t s  f r o m

t h e  l a c k  o f  s h a l e y  l a y e r s  i n  t h e  C a s t l e g a t e .  L o c a l  c o n d i t i o n s  h a v e

p r o b a b l y  r e s u l t e d  i n  t h e  s 1 i . g h t 1 y  h i g h e r  c o n c e n t r a t i o n s  i n  t h e

s p r i n g s  i s s u i n g  t h e  h e a d w a E e r s  o f  E c c l e s  C a n y o n  ( d i s s o l v e d  s o l i d s
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L l i  s c e  l l a n e o u s

1 .  T h e  f o l l o w i n g  p o i n t s  w i l l  a l s o  n e e d  c l a r i f i c a t i o n  o r  e x p l a n a t i o n  b e f o r e

t h e  t e c h n i c a l  a n a l y s i s  i s  s t a r t . e d :

B .  S e c t i o n  4 . L 9 . 2 ,  p a g e  4 - 6 6 ,  s t a t e s  t h a E  m i n e  s i t e  d i v e r s i o n  c h a n n e l s

w i l l  b e  d e s l g n e d  t o  c a r r y  a  1 0 0 - y e a r ,  2 4 - h o u r  p r e c i p i t a t i o n  e v e n t ,  Y € E  a

l O - y e a r ,  2 4 - h o u r  r a i n s t o r m  w a s  u s e d  i n  t h e  d e s i g n ;

R e s p o n s e :  T h e  t t l 0 - y e a r t '  i s  a  t y p o g r a p h i c a l  e r r o r .  P l e a s e  c h a n g e  a s  P e r
t h e  n e x t  p a g e .



t e m p o r a r y  t n c r e a s e  l n  s e d i m e n t  l o a d s .  T h e  c u l v e r t s  w l l l  b e  p l a c e d  o n

a  s a n d  p a d  (  s e e  M a p  3 - 1 2 A ,  D r a w r n g  l  t  t - c  " c o r r u g a r e d  s r e e r  l u l a n h o l e "

f o r  d e t a t l s ) .  T h e  i n r e r  f o r  e a c h  c u l v e r t  w r r r  b e  c o n s t r u c t e d  o f  c o n -

c r e E e  w l f h  a  E r a s h  r a c k  l n s t a l l e d  t o  p r e v e n t '  d r i f E  m a t e r l a l  f r o r n  p l u g -

g t n g  t h e  c u l v e r t s .  A t  e a c h  l n l e t  s t r u c E u r e ,  t w e n E y  f e e E  o f  u p s t r e a m

a r e a  w t r r  b e  r r p r a p p e d  t o  e n s u r e  m i n i m a l  e r o s l o n  ( S e e  M a p  3 - I 2 A ,  D r a w -

1 n g  t  t  l - c  
. . T y p l c a r  r n l e c  S t r u c E u r e "  ) .  A  p o o r  s E r u c t u r e  w l l l  b e  c o n -

s t r u c E e d  l m m e d l a t e l y  d o w n s t r e a m  o f  t h e  o u t l e t  s t r u c t u f € .  T h e  p u r p o s e

o f  r h e  p o o r  i s  E o  r e d u c e  E h e  h e a d w a t e r  f l o w  b e f o r e  e n t r y  i n t o  E c c l e s

c r e e k - ( S e e  H a p  3 - 1 2 A ,  D r a w i n g  I r t - c  " c u l v e r E  o u t l e t  D e r a L r " .  G r a d l e n E

p r o f  l l e  l s  s h o w n  o n  l l a p  3 - 1 4 ,  D r a w l n g  t  1 4 - C ,  P r o f  i l e s  I '  I I  a n d  I I I )  '

F o l l o w i n g  c o m p l e t i o n  o f  t h e  r n i n l n g  o p e r a E l o n s ,  t h e  c u l v e r t s  w l l l  b e

r e m o v e d  a n d  E h e  s E r e a m  c h a n n e r  b e d  w t l 1  b e  r e s t o r e d  t o  e n s u r e  d e v e l o p -

m e n !  o f  a n  a d e q u a t e  m a c r o i n v e r c e b r a t e  c o m m u n i t y .

4 . 1 9 . 2  i t i n e  S i r e  D i v e r s l o n  C h a n n e l s

l , l i n e  s i t e  d i v e r s l o n  c h a n n e l s  w l 1 1  b e  d e s l g n e d  a n d  c o n s t r u c t ' e d  t o  c a r r y

t h e  p e a k  f l o w  r e s u l t i n g  f r o m  a  t 0 0  y e a r ,  Z 4 * h o u r  p r e c i p i r a t i o n  e v e n t '

t02
T h e  p r e c i p i f a t l o n  f  r o m  ^  f 6 y u ^ t ,  2 4 - h o u r  r a l n s t o r m  l s  e x p e c I e d  E o  b e

a p p r o x i m a E e l y  1 . 5 5  l n c h e s .  A f t e r  i n f i l t r a E l o n  l o s s e s ,  s u r f a c e  r u n o f f

l s  a n c i t l p a t e d  [ o  b e  a p p r o x l m a t e l y  0 . 0 1  i n c h e s .  T h e  r e s u l t i n g  p e a k

r u n o f f  f l o w  w o u l d  b e  a p p r o x l m a t e l y  2 3  c f s '

T h e  c h a n n e l s  w t l l  b e  p l a c e d  b e y o n d  t h e  m l n e  s i t e  f a c t l i t l e s ,  a s  s h o w n

o n  } t a p  3 - g  ( D r a w l n g  1 0 2 - c ) .  T h e  c h a n n e l s  w l r l  b e  t r l a n g u l a r  o r  t r a p e -

z o r d a l  1 n  s h a p e .  T r l a n g u l a r - s h a p e d  c h a n n e r s  w t r l  h a v e  l - 5  h o r i z o n t a l

E o  I . 0  v e r r i c a l  ( 1 . 5 h : l v )  s i d e  s l o p e s .  T h e  t r i a n g r . r l a r - s h a p e d  c h a n n e l s

w i l l  h a v e  a  m i n i m u m  d e p g h  o f  3  f e e E  a n d  a  t o P  w i d E h  o f  9  f e e t '  I n

a d d t E i o n ,  a  m l n i m u m  o f  I  f o o t  o f  f r e e b o a r d  w l l 1  b e  m a i n t a i n e d '  T l t e

c h a n n e l s  w t l l  b e  r l p r a p p e d  a s  n e e d e d  t o  l 1 e l p  r e d u c e  e r o s i o n '  R l p r a p

w i I l  a l s o  a c t  a s  a n  e n e r g y  d i s s i p a t o r .  T r a p e z o i d a l - s h a p e d  c h a n n e l s

w i l I  h a v e  L 5  h o r l z o n t a l  t o  1 . 0  v e r t l c a l  ( l . 5 h : l v )  s i d e  s l o p e s '  E a c h

t r a p e z o l d a l - s h a p e d  c h a n n e l  w i l l  h a v e  a  m i n i m u m  d e p t h  o f  3  f e e t '  a

b o t r o m  w i d t h  o f  2  f e e t  a n d  a  t o p  w i d t h  o f  I l  f e e t .  I n  a d d i [ l o n ,  a

m i n l m u m  o f  I  f o o t  o f  f r e e b o a r d  w i l I  b e  m a i n t a i n e d '  T h e  c h a n n e l s
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M i s c e l l a n e o u s

l .  T h e  f o l l o w i n g  p o i n t s  w i l l  a l s o  n e e d  c l a r i f j c a t i o n  o r  e x p l a n a t i o n  b e f o r e

t h e  t e c h n i c a l  a n a l y s i s  i s  s t a r ' f e d :

C .  A p p e n d i x  A - 1 ,  h y d r o l o g y ,  p a g e  3 7 ,  s t a t e s  d a i l y  f l o w s  r a n g e  f r o m

0 . 6  E o  2 O O  c f s  f o r  H u n t i n g t o n  C r e e k  a n d  I  t o  5 0  c f s  f o r  P l e a s a n t  V a l l e y  C r e e k ,

y e r  T a b l e  4 ,  p a g e  4 L ,  l i s t s  t h e  2 5 -  a n d  5 O - y e a r  f l o o d s  a s  7 8  a n d  8 4  c f s  f o r

H u n t i n g t o n  C r e e k  a n d  2 6  a n d  2 8  c f s  f o r  P l e a s a n t  V a l l e y ;

R e s p o n s e :  T h e  d i f f e r e n t  f l o w  r a t e s  c i t e d  a b o v e  c o m e  f r o m  d i f f e r e n t  m e t h o d s

o f  e s t i m a t i n g  d e s c r i b e d  i n  t h e  t e x t .  T h e  v a l u e s  s h o u l d  b e  u s e d  a s  a

c o m p a r a t i v e  b a s i s  i n  e v a l u a t i n g  t h e  t w o  m e t h o d o l i g i e s .  T o  s o m e w h a t  c l a r i f y

t h e  i s s u e ,  t h e  h e a d i n g  o n  T a b l e  4  c a n  b e  c h a n g e d  a s  p e r  t h e  f o l l o w i n g  p a g e .



4 l

T a b l e  4 . F lood  f requency
a n d  a d J a c e n t  t o

d l s c h a r g e  e s t l m a t e s  o f

t h e  S k y l l n e  P r o P e r E Y ,

s e l e c t e d  s E r e a m s  o n

U s i n g  T e c h n i q u e s  b y  F i e l d  ( 1 9 7 5 )
t --

v

S c rean
C h a n n e l  B a r

I { t d t h ,  t n  f e e t
2 5 - Y e a r  P e a k ,

l n  c f s

5 O - Y e a r  P e a k ,
l n  c f s

Maln  Fork  Ecc les  Creek

above Sout ,h  Fork

S o u t h  F o r k  E c c l e s  C r e e k

above l ta ln Fork

E c c l e s  C r e e k  a b o v e

P l e a s a n t  V a l l e Y  C r e e k

H u n E l n g t o n  C r e e k  a b o v e

Burnout  CanYon

2 .0

2 .5

3 .5

7.o

1 1 . 0

l 5  . 6

2 6  . 4

7 8 . 5

l l . 7

1 6 . 6

2 8 . 2

8 4  . 4

Seasonal  var la t lons ln  l la ler  qual i ty ,  as ln<lexed by nalor  cat ions and anions '

a r e  d e P i c t e d  o n  P l a t e  3 .  A s  i s  t o  b e  e x p e c t e d '  t o t a l  d i s s o l v e d  s o l i d s  c o n -

centratLoni  ln  the area are lovest  dur lng the rnont t rs  of  Apr l ) -  through June when

f lows are h lShest  and af fected by the d i lu t tng ef fect  o f  d l rect  sno! ' rne l t  '  As

f lows decrease la ter  ln  the year  and the rnaJor l ty  of  the f lo '^ r  ls  der lved f rom

seepage out  of  local  ground t ta ter  systems'  th ls  d l lu t lon ef fect  becones less

p r o n o u n c e d  a n d  c o n c e n t r a t l o n s  t e n d  t o  l n c r e a s e  ( s e e  F l g u r e  l 7 ) '

Accord lng to Plate 3,  sur face uater  in  the Skyl ine ProPerty  area ls  of  a

st rong calc lum-bicarbonate type,  whlch agrees wi th the f lnd ings of  Mundorf f

(1g72) .  UaSnesl t l l t t  concentrat lons tend to Propor t lonate ly  lncrease Lt l th  lower

f loss.  esPecl .a l ly  ar  the 1or ' rer  e levat lons (see the resul ts  of  s tat lons VC-5 '

V C - 9 ,  V C - 1 0 ,  S C R - Z ,  a n d  S C R - 3 ) .  T o t a l  d i s s o l v e d  s o l t d s  c o n c e n t r a t l o n s  a r e  r e l a -

t lve ly  lor . r  throughout  the genera l  area,  ranglng f rorn less than 100 u i l l lgrans Per

l i ter  1n the headwaters of  Hunt lngton creek Basin dur lng che htgh f low season

(s[at lons CS-8 ancl  CS-10)  to  s l lght ly  greater  chan 500 mt l l igrarns Per  11ter  in

P l e a s a n t V a l l e y C r e e k d u r l n g l o u f } o l " , c o n d l t t o n s ( s t a t l o , , s S C R - 2 a n d S c R - 3 ) '



Q u e s t i o n  R a i s e d  B Y

1D.  The cor re la t ion  o f  f low dura t ion  curves ,  as  sho '^m in  Append ix

A - 1 ,  h y d r o l o g y ,  P a g e  2 2  i s  n o  l o n g e r  a n  a c c e p t a b l e  t e c h n i q u e '  C o n -

c u r r e n t  f l o w  e v e n t s  a r e  n o w  c o r r e l a t e d .  A  c h e c k  s h o u l d  b e  m a d e  t o

s e e  i f  t h i s  c h a n g e s  t h e  r e s u l t s -

R e  s p o n s e :

O S M  r e c o i l m e n d e d  t h a t  a  c h e c k  b e  m a d e  t o  s e e  i f  c o r r e l a t i n g  c o n -

c u r r e n t  f l o w  e v e n t s  p r o d u c e d ' s i m i l a r  r e s u l t s  t o  c o r r e l a t i n g  f l o w

d u r a t i o n  c u r v e s  i n  e x a m i n i n g  f l o w  c h a r a c t e r i s t i c s  o f  H u n t i n g t o n  C r e e k

a n d  E c c l e s  C r e e k .  D a t a  u s e d  i n  t h i s  c h e c k  a r e  s h o w n  i n  A t t a c h m e n t  A .

The fo l low ing  in fo rmat ion  sunrmar izes  the  resu l ts  o f  th is  check .

Hunt ing ton  Creek  above @

Regress ions  o f  concur ren t  f low events  fo r  nearby  s t reams and

Hunt ington Creek above Burnout 
.Canyon 

for water years L972 and 1973

show oak  Creek  near  Fa i rv iew to  cor re l -a te  bes t  w i th  Hunt ing ton  Creek

( t 2  =  0 . 9 8  f o r  a  l i n e a r  r e g r e s s i o n ) .  T h e  r e s u l t i n g  r e g r e s s i o n  e q u a t i o n

can be  used to  es t imate  Hunt ing ton  Creek  f lows f rom the  measured f lows

i n  O a k  C r e e k .  T h i s  e q u a t i o n  i s  Q l  =  1 . 0 5 Q 2 - 0 . 1  w h e r e  Q l  i s  t h e  P r e -

dicted f low in Hunt ington Creek above Burnout Canyon in cubic feet

per  second,  and Q2 is  the  measured f low in  Oak Creek  in  cub ic  fee t  per

second. The minimum, mean, and maximum f lows for Oak Creek for the 14

year  per iod  o f  pub l i shed record  (water  years  1965 th rough 1978)  a re

1 . 1 ,  1 0 . 4 4 ,  a n d  2 1 1  c u b i e  f e e t  p e r  s e c o n d  r e s p e c t i v e l y .  S u b s t i t u t i n g

these va lues  in  the  equat ion  pred ic ts  f lows in  Hunt ing ton  Creek  above

B u r n o u t  C a n y o n  o f  1 . 1 , 1 0 . 9 0 ,  a n d  2 2 2  c u b i c  f e e t  P e r  s e c o n d  f o r  t h e

min imum,  mean,  and ns l i rnum va lues  fo r  the  cor respond ing  14  year  per iod

o f  r e c o r d .  T h e  c o n c l u s i o n  b a s e d  o n  t h e  f l o w  d u r a t i o n  c u r v e s  o f

O S M :'O

o

.o



o Hunt ing ton  Creek  and the  I^ Ih i te  R iver  be low Tabbyune Creek  wh ich  are

summar  ized  in  the  or ig ina l  hydro logy  repor t  a re  tha t  f lows in  Hunt -

ington Creek above Burnout Canyon range from an occasional  low of

0 . 6  c u b i c  f e e t  p e r  s e c o n d  t o  a n  o c c a s i o n a l  h i g h  o f  a b o u t  2 0 0  c u b i c

f e e t  p e r  s e c o n d  ( w i t t r  n o  r e t u r n  p e r i o d  s p e c i f i e d ) .  T t r e s e  v a l u e s

s e e m  t o  b e  q u i t e  c l o s e ,  b u t  s l i g h t l y  l o w e r  t h a n  t h e  r a n g e  o f  f l o w s

f o r  a  1 4  y e a r  p e r i o d  u s i n g  r e s u l t s  o f  c o r r e l a t i n g  c o n c u r r e n t  f l o w

e v e n t s  o f  O a k  C r e e k  a n d  l l u n t i n g t o n  C r e e k .  T h e  a v e r a g e  f l o w  o f  1 0 . 9 0

c u b i c  f e e t  p e r  s e c o n d  p r e d i c t e d  f o r  H u n t i n g t o n  C r e e k  u s i n g  t h i s  m e t h o d

i s  s l i g h t l y  l e s s  t h a n  t h e  e s t i m a t e  o f  1 2 . 8 4  c u b i c  f e e t  P e r  s e c o n d

o b t a i n e d  u s i n g  t h e  f l o w  d u r a t i o n  c u r v e s .  T h i s  n e w  v a l u e  c o n v e r t s

t o  a n  a v e r a g e  a n n u a l  y i e l d  o f  1 3 . 6  i n c h e s  o v e r  t h e  6 9 4 4  w a t e r s h e d .

T h i s  v a l u e  c o m p a r e s  q u i t e  f a v o r a b l y  w i t h  t h e  1 3 . 5  i n c h e s  p r e d i c t e d

b y  G r u n s k y ' s  F o r m u l a  a n d  t h e  1 4 . 0  i n c h e s  p r e d i c t e d  b y  0 1  ' d e K o p r s

fo rmula .

E c c l e s  C r e e k  a b o v e  P 1 . " @

Regress ions  o f  concur ren t  f low events  fo r  nearby  s t reams and the

m o u t h  o f  E c c l e s  C r e e k  w e r e  m a d e .  F i f t e e n  c o n c u r r e n t  f l o w  m e a s u r e m e n t s

taken be tween January ,  L976 and August ,  1978 v te re  ava i lab le  fo r  com-

p a r i s o n .  T h e  h i g h e s t  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  ( r 2  =  0 . 8 5 )  p r o d u c e d

r^ ras  fo r  a  l inear  re la t ionsh ip  be tween F ish  Creek  above the  Scof ie ld

Reservo i r  and Ecc les  Creek .  S inch  F ish  Creek  has  a  smal1  amount  o f

s t ream regu la t ion  wh ich  wou ld  p r inc ipa l l y  a f fec t  low f lows ( t r ig t r  f lows

are  a f fec ted  to  a  re la t i ve ly  smal l  degree by  the  smal l  amount  o f



o

r e g u l a t i o n  p r e s e n t ) ,  a n  a d d i t i o n a l  r e g r e s s i o n  w a s  p e r f o r m e d  a f t e r

e l i m i n a t i n g  l o w  f l o w  e v e n t s .  T t r e  r e s u l t i n g  e q u a t i o n  h a d  a  m o d e r a t e l y

h i g h e r  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  G 2  =  0 . 9 3 )  a n d  i s  c o n s e q u e n t l y

cons idered to  be  more  re l iab l -e  in  p red ic t ing  Ecc les  Creek  f lows when

t h e s e  f l o w s  a r e  n e a r  o r  a b o v e  a v e r a g e .  T h i s  e q u a t i o n  i s  Q 3  =  0 ' 0 2 8

e ,  +  3 . 1 5  w h e r e  Q o  i s  t h e  p r e d i c t e d  f l o w  o f  E c c l e s  C r e e k  i n  c u b i c
- 4  ' 5

f e e t  p e r  s e c o n d ,  a n d  Q 4  i s  t h e  m e a s u r e d  f l o w  i n  F i s h  C r e e k  i n  c u b i c

fee t  per  second.  The min imum,  mean,  and max imum f lows fo r  F ish  Creek

dur ing  the  40  year  per iod  o f  pub l i shed record  (water  years  1939

t h r o u g h  1 9 7 8 )  a r e  0 . 6 ,  4 6 . 2  a n d  1 1 6 0  c u b i c  f e e t  P e r  s e c o n d  r e s P e c t i v e l y '

Subs t i tu t ing  the  mean and max imum va lues  in  the  above equat ion  pred ic ts

f L o w s  i n  E c c l e s  C r e e k  o f  4 . 4 4  a n d  3 5 . 6  c u b i c  f e e t  p e r  s e c o n d  f o r  t h e

mean and max imum va lues  fo r  the  cor respond ing  40  year  per iod  o f  record '

Min imum f lows in  Ecc les  Creek  fo r  th is  same per iod  wou ld  have been a t

or  near  zero .  The conc lus ions  based on  the  f low dura t ion  curves  o f .

Eccles creek and the l^ th i te River which are surmnarized in the in i t ia l

hydro logy  repor t  a re  tha t  the  mean da i l y  f lows in  Ecc les  Creek  l i ke ly

vary  be tween 1  and 50  cub ic  fee t  per  second (w i t t r  the  average f low be ing

5 . 4 3  c u b i c  f e e t  p e r  s e c o n d )  .  T ' t r e s e  v a l u e s  s e e m  t o  b e  q u i t e  c l o s e  t o

t h o s e  p r e d i c t e d  u s i n g  t h e  m e t h o d  o f  c o r r e l a t i n g  c o n c u r r e n t  f l o w  e v e n t s

a l t h o u g h  t h e y  a r e  p o s s i b l y  a  l i t t l e  b i t  h i g h e r .
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V a c a E l o n  o r  T e r u l n a c l o n  o f  N o t l c e  o r  O r d e r

Pe  ro l  t  t ee
S * a -  F - s

U.'to,

Xar l fug Address in 't"-

Stare Pernit No. A CT'loU-l/pa-

Under  thc i  au thor l t y  o f  the  Sur face  l l l n lng  Con t ro l  and

3 0  U . S . C .  1 2 0 1 ) ,  w l t h  r e s p e c t  t o :

F.T*-Not l ie oi 'vro:l a t l on  No .  N  7  ? -  S -S ' a
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6Sd

R e c l a o a t l o n  A c t  o f  1 9 7 7  ( P . L .  9 5 - 8
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€" l tour 'uvp ' i 'n  s 'o . - l ;o  r \  '  O. t  ( l  .  
(111 .  .  

s
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d
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r f N a n e  a n d  I . D .  N o .
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Miscel laneous

2. A11 plan type

hole locations or

the boundaries of

maps that show the

other explorat ion

each Federal lease

property and dri1l

data should identi fy

( 2 1 1 . 2 0 )  .



2 .  A l t  p l a n  t y p e  m a p s  f h a U  s h o w  t h e  p r o p e r t y  a n d  d r i l l  h o l e  l o c a t i o n s  o r

o t h e r  e x p l o r a t i o n  d a E a  s h o u l d  i d e n t i f y  t h e  b o u n d a r i e s  o f  e a c h  F e d e r a l  l e a s e

( 211 .20 )  .

Response:  The App l ican t  has  prepared maps to  over lay  many o f  the  maPs pre-

v ious ly  subn i t ted  as  a  par t  o f  the  Sky l lne  Mine  PIan .  These over lays  dep ic t

Ehe boundar les  o f  the  por t ions  o f  the  Federa l  coa l  leases  and Carbon County

coa l  lease wh lch  leases  compr ise  a  rna jo r  por t ion  o f  the  Sky l ine  prospec ts .

The over lays  are  presented  in  two sca les .  The smal le r  maP is  p resented  as

an At tachment  to  th ls  response.  The o ther  i s  p resented  separa te ly  due to

i ts  sLze.

T h e  A p p l i c a n t  c a n  p r o v i d e  a d d i t i o n a l  c o p i e s  o f  t h e s e  o v e r l a y s ,  i f  r e q u e s t e d .

('O

o
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l'liscell,aneous

3. The appl icat ion indicated the olrner has been ei ted f  or

v io lat ions at  another mine. However,  the speci f ic  act ions

ut i l i zed  to  abate  the-v io la t ions  l i s ted  has  no t  been

included in the appl icat ion (782.14 (c)  )  .  This informat ion

should be submit ted.



v

Misce l laneous

3 .  T h e  a p p l i c a t i o n  i n d i c a t e d  t h e  o w n e r  h a s  b e e n  c i t e d  b y  v i o l a t i o n  a t
a n o t h e r  m i n e .  H o w e v e r ,  E h e  s p e c i f i c a t i o n s  u t i l i z e d  t o  a b a t e  t h e  v i o l a t i o n s
l i s t e d  h a s  n o t  b e e n  i n c l u d e d  i n  t h e  a p p l i c a t i o n  ( 7 8 2 . 1 4 ( i ) ) .  T h i s  i n f o r m a -
t ion  shou ld  be  submi t ted .

R e s p o n s e :  V i o l a t i o n s  ( 1 ) ,  ( , 2 ) ,  a n d  ( 4 )  a s  d e s c r i b e d  o n  p a g e  I - 1 0  o f  t h e
app l ica t ion  have been te rmina ted .  Conf i rmat ion  o f  these te rmina t ions  is
p r e s e n t e d  i n  t h e  a t t a c h e d  " V a c a t i o n  N o t i c e "  d a t e d  F e b r u a r y  L 4 ,  f 9 8 0 ,  s i g n e d
b y  A u t h o r i z e d  R e p r e s e n t a t i v e  G a r y  F r i t z .  T h e  p r o p o s e d  a c E i o n s  E o  a b a t e
V i o l a t i o n  ( 3 )  h a v e  b e e n  s u b m i t t e d  t o  t h e  O f f i c e  o f  S u r f a c e  M i n i n g  a s  a  p a r t
of  the Addendum to the Southern Utah Fuel  Company Mine Plan f i led wi th the
appropr ia te  agenc ies  in  October  ,  L979.
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The

agencies

omiss lons

ltems in the f ollowing section are responses to questi-ons f rom

other than OSM. These responses do not, therefore, direct ly address

described in the Skyl ine Project apparent completeness review.



The

the

fo l lowing pages (2-66,

prevlousJ-y f iLed plan.

2-67, 2-68) are to replace the same Pages in



o 2 . 1 1  S O I L S

At  each vegetaE ion  re f  e rence s i te  (see P lan t  Communi ty  Map j -n  Vo l tune A-5  '

Append ices ;  So l l s  Repor t ) ,  a  so j - l  p i t  was  excavated  to  the  parent  mater ia l

layer .  The exposed so i l  p ro f i le  a l lowed fo r  de terminat ion  o f  in fo rmat ion

for  c lass i f i ca t ion  o f  the  so i l s  in to  Eaxonomic  un i ts .  The por ta l -yard  and

bypass  access  road areas  were  a lso  sampled .  So i l s  co l lec ted  a t  the  por t 'a l -

yard  va l lda t ion  s i tes  were  taken as  a  compos i te  o f  the  top  s lx  inches  o f

t h e  p r o f i I e .

In  add l t ion  to  depth  in fo rmat lon  ob t 'a ined f rom the  so i l  p i t  descr ip tLons '

there were 100 depth medsurements along the transect areas and ln the vali-

dat lon s l tes.  These readings were obtalned by observlng the depth of  pene-

t , rat ion of  a sharPened steel  rod.

So i ls  were  c lass i f ied  to  fami ly  un l t  accord ing  to  the .  sys tem u t i l i zed  fo r

c lass i f  i ca t , ion  o f  so l l s  by  the  so i l  conserva t ion  serv ice  (Johnson,  1975) .

Use o f  th is  method w i l l  a l low cor re la t ion  o f  per rn i t  a rea  so i l s  a t  the  ser ies

leve l  when the  So i l  conserva t ion  serv ice  comple tes  the  cur ren t  mapp ing  e f fo r t

o f  a d j a c e n t  a r e a s .

T h e  d a t a  c o m p i l e d  o n  s o i l s  s u g g e s t .  E h a t  c r y i c  t e m p e r a t u r e  r e g l m e s  a r e  p r o p e r

d e s l g n a t i o n s  f o r  t h l s  a r e a .  C r y i c  i s  t y p i c a l l y  c o n i f e r - a s p e n  r e l a t e d ,  w i t h

some h igh  meadows i .nc luded.  These areas  are  Eoo co ld  fo r  cu l t i va t ' i -on  o f  c rop

p lan ts  by  ord inary  means.  Fr ig id  des ignat ion  is  g iven  to  so i l s  typ ica l  o f

aspen-sagebrush types ,  and some crops  can be  grown '  Most  o f  the  so i l s  a re  in

the  ud ic  (mo isEure  ar r i v ing  in  summer)  reg imes.

At l  so i l s  have tex tu res  rang ing  f rom sand loams to  c lay  loams,  and are  con-

s idered  ne i ther  unusua l  fo r  the  area  ln  genera l  nor  fo r  the  vegeta t ion  types

those so i l s  suppor t .  The so l l s  a re  noE o f  a  EexEura l  c lass  tha t  wou ld  be  con-

s idered  a  p rob lem e l ther  Ln  d is tu rbance or  ln  rec lamaEion ac t iv i t ies .  A  com-

par i .son  o f  spruce- f i r  and aspen so i l s ,  wh ich  as  broad ca tegor les  make uP more

than g1y"  o f  the  permLt  a rea  so i1s ,  shows Ehat  the  pH and sa l ln l ty  measurements

are probably normal for  th is c l i rnaclc regime wlth the pH range from somewhat

ac id ic  to  neut ra l  fo r  spruce- f l r  and aspen so i l s .  There  is  a  s l igh t  d l - f fe rence

o

o
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l n  s o i l  r e a c t , l o n  b e t w e e n  s p r u c e - f i r  ( p H  5 . 0 )  a n d  a s p e n  ( p l l  6 . 0 )  s o l l s ,  b u t

t h i s  i s  a l s o  c o n s l d e r e d  t o  b e  c h a r a c t e r i s t i c  ( i . e . ,  e v e r g r e e n  c o n i f e r  t y p e s

for  theru  to  be  more  ac id ic  than the  dec ic luous  fo res t  o f  aspen)  '

sa l ine  so i l  measured ln  the  permi t  a rea ,  aE re fe rence s i te  Z- -aspen w i th  an

EC x  103 va lue  o f  l .BB,  i s  cons idered ex t remely  low when compared to  agr i ' -

cu l tu ra l  so l rs .  A  s l igh t ,  d i f fe rence be lween so i l s  i s  no ted  when depths  are

conpared. The solum of aspen extends to an average depth of  2A lnches from

nine  l0ca t , ions  and to  1g  Lnches  a t  seven loca t ions  o f  the  spruce- f i r '  Th is

cor responds to  the  average depths  o f  penet rometer  read lngs  ln  aspen o f  19 .9

lnches  and o f  18 .1  Lnches  ln  spruce- f  i r  so j - l s .

r t  ls  a lso apparent that  soirs in aspen communlt ies are more fert i le in the

comnon ly  app l led  fe r t i l i ze rs ,  N ,  P '  and K,  and a lso  ln  most  mic ro-nu t r ien ts '

The levels of  Fe, Mg, and Mn are considered to be adequate for  growth of

nat ive veget,at ion,  even though somewhat below amounts reported for average

s o i l s  1 n  E h e  w e s t e r n  U n i t e d  S t a t e s  ( S h a c k l e t t e ,  € t .  a l . ,  1 9 7 1 ) .  I " l o d e r a t e

amounts  o f  zn ,  ca ,  and K ind i -ca te  tha t  adquate  quant i t ies  o f  these minera ls

are  presenE,  excep!  ln  sagebrush so i - l s  '

H igh  amounts  o f  Ca,  espec ia l l y  in  the  B-hor izon  o f  spruce- f i r  so i l s '  a re

not  cons idered a  prob lem in  immobl l i za t ion  o f  P  due to  the  ac id  pH fo r  these

so i ls .  Concent raE ions  o f  Ca in  sagebrus t r  and aspen so i l s  cou ld  become a

prob lem in  p  re la t lons  l f  so i l s  a re  a l te red  to  become more  bas ic .  No3- -

n i t rogen is  low j -n  quant i t y ,  as  was expecEec l  f  o r  Ehese so i l  t ypes .  Average

amounts  o f  Nor - -n l t rogen are  lnadequate  in  a l l  so i l s  o f  the  reg ion  and a l l

hor izons .  A l l  a reas  wou ld  respond to  add ic ion  o f  n i t rogen,  as  lnd ica ted  by

the  1ow to ta l  n l t rogen cont ,enE f  rom a l l  vegeta t ion  types  '

In sunmary, the most importanE fertt lLzer Eo be applied ln reclamation

at tempt ,s  is  n i t rogen.  The addi t ion of  n i t rogen should be Elmed wi th su i tab le

moisEure content  ln  the soi ls  ( fa l l  and spr ing) .  I f  so i l  moisture ls  insuf-

f lc ient ,  then supplementa l  l r r igat ion should be prov lded'

A soi ls map of the portal-yard area has been prepared (see volume A-5'

Appendlces;  so i ls  Report ) .  The sol ls  are c lass i f led by t 'he vegeEat lve tyPe

wlth whtch they are correlated, as recommended by t 'he So11 Conservation

o
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Serv lce .  In fo rmat ion  f  rom o t l re r

from the vegetative map and from

yard area map.

a r e a s  t o  b e  d i s t t  r b e d

the  so l l  nomenc la tu re

c a n  b e  e x t r a p o l a t e d

ass lgned on  the  por ta l -

o

?
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The fol lowlng page (4-L6) ls to replace the same page in the previously f i l -ed

plan. The drawlngs (11"6-C and 116A-C) referred to on this Page represent

revised maps which incorporate design changes requested by the Utah State

Division of Ol-1, Gas and MLneral Resources.



l l c l t o r f  ) .  S f a b l l  i t y  a n < l  t l r t :  c l t ' s ; i 1 , , n , ' r L t ' t l  l ) ( ) s t . r n i n l r r l i  l ; r r r t l  r r : ; t , w i l l  l l c  . r c l r i c v t : d

t * ' i E h o u E  e x E e n s i v e  b a c k f  i l l i n g  a n d  t h e r e f o r e  t h e  m i n e  s  i t e  w i l l  n o t  b e  r e t u r n e d

E o  t h e  o r i g i n a l  c o n t o u r s .

Rec lamat lon  P lan  Drawings  116-C,  l16A-C ( l " lap  3-16 ,  3 -16A)  and Rec lamat , ion

S e c t l o n  D r a w i n g  1 1 8 - C  ( M a p  3 - 1 8 )  l l l u s t r a E e  p l a n n e d ,  f i n a l  c o n t o u r s .

The cu t  s lopes  w l I l  be  cons t ruc ted  in  a  manner  wh ich  w i l l  ach ieve  the  necessary

p h y s i c a l  s t a b i l i c y .  T h l s  d e s i g n  w i l l  p r e v e n t  s l i d e s  a n d  r e d u c e  o t h e r  r e l a t e d

eros iona l  damage f rom occur r ing .  Opera t iona l  bench s lopes  w i l l  be  reduced to

t h e  a p p r o x i m a t e  o r i g i n a l  c o n t o u r  ( 2 h : l v )  u p o n  a b a n d o n m e n t ,  u t i l i z i n g  a  b u l l -

dozer  work ing  a long Ehe s lopes .

G r a d i n g  o p e r a t i . o n s  w l l l  b e  p o s s i b l e  a t  E h e  l o a d o u t ,  s i E e  a n d  o n  c e r t a i . n  p o r L i o n s

o f  t h e  r o a d  a n d  c o n v e y o r  r o u t e .  T h e  l o a d o u t  a r e a  w i l l  b e  r e t u r n e d  t o  t h e

a p p r o x i m a t e  o r i g i n a l  c o n t o u r .

4 . 4 , 3  S o i l  S t a b i l i z a t i o n

I n  a d d i I i o n  t o  t h e  v e g e t a t l v e  s c a b i l i z a t i o n  d i s c u s s e d  i n  S e c t i o n  4 . 7  V E G E T A -

T I O N  P L A . \ ,  p h y s i c a l  s t a b i l i z a t i o n  o f  t h e  s o i l  i s  a l s o  p l a n n e d .  T h e  s p e c i f i c

m e c h o d s  t o  b e  i m p l e m e n c e d  w i l l  b e  d e f . i n e d  o n  t h e  b a s i s  o f  a d d i t i o n a l  s o i l

a n a l y s e s .  A n  e x a m p l e  o f  E h e  s o i l  s t a b i l i z a t i o n  m e t t r o d o l o g y  t h a c  m l g h t  b e  u s e d

i n c l u d e s  t h e  p l a c e m e n t  o f  c r u s h e d  a n d  h e a v i e r  m a t e r i a l  a r  t h e  t o e  o f  r o a d  f i l l

s l o p e s  a n d  a l o n g  s t r e a m  b a n k s .

4 - L 6



The fo l low ing  page (3 - t+Z)  i s  to  rep lace  the  same page

p l a n .  T h e  d r a w i n g  ( 1 f 3 - C )  i n c o r p o r a t e s  d e s i g n  c h a n g e s

S t a t e  o f  U c a h  D e p a r t m e n t  o f  S o c i a l  S e r v i c e s ,  D i v i s i . o n

in  the  prev i -ous ly

requested  by  t ,he

of  Hea l -  th  .

f i l e d

a
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f o r  t h e  p r o j e c t e d  e f f l u e n t  v o l u m e s .  F o l l o w i n g  a e r a E i o n ,  t h e  s e w a g e

e f f l u e n t  w 1 1 1  b e  f u r t h e r  c l a r i f l e d  E h r o u g h  r h e  u s e  o f  m u l t i - m e d i a  f i l t e r s

prLor  to  pumplng  to  the  indus t r ia l  water  s to rage tank  fo r  reuse w i th in

the  mine  as  process  wafer .  The san i ta ry  sewage sys tem has  been dbs igned

t o  p r o v i d e  f o r  3 0 - d a y  w a t e r  s t o r a g e  c a p a c i r y  d u r i n g  s t a r t - u p  ( D r a w i n g  1 1 3 - C )  '

T h e  e r a t e r ,  a f t e r  t e s t i n g ,  c a n  e i E h e r  b e  r e c y c l e d  o r  d i s p o s e d  o f  a E  a n

a p p r o v e d  d l s p o s a l  s i t e .  N o  s e \ r a g e  e f  f l u e n t ,  t r e a t e d  o r  o t h e r w i s e ,  w i l l  b e

d i s c h a r g e d  i n t o  E c c l e s  C r e e k .  o i l  a n d  w a t e r  s e p a r a E o r s  w i l l  b e  u s e d  w i t h i n

the  main tenance complex  bu i ld ing  fo r  separa t ion  o f  o11s  f rom wash-down

water .  Sk i ru rned o i l  w i l l  then  be  d ischarged to  the  waste  o i l  s to rage tank  fo r

d isposa l .  r t  i s  an t ic ipa ted  tha t  wasLe o i r  w i l l  be  purnped f rom the  tank  and

s o l d  t o  a  w a s t e  o i l  d e a l e r  f o r  r e f i n i n g .  T h e  r e m a i n i n g  w a t e r  w i l l  b e

d ischarged to  Ehe sewage t rea tment  un i t .

M ine  dra inage water ,  a l though no t  expec ted  in  la rge  amounts ,  w i l l  normal ly

b e  p u m p e d  t o  t h e  i n d u s t r i a l  w a t e r  s t o r a g e  t a n k  f o r  l a t e r  r e u s e  w i t h i n  t h e

m i n e  a s  p r o c e s s  w a t e r .  Q u a n t i t i e s  i n  e x c e s s  o f  t h a r  n e c e s s a r y  f o r  t h i s

p u r p o s e  w i - l 1  b e  c l i s c h a r g e d  t o  t h e  s e d i m e n t a t i o n  p o n d  f o r  f u r t h e r  c l a r i f  i c a t i o n

p r i t r  t o  d i s c h a r g e .  S h o u l d  t h e  m i n e  w a t € r r  d r a i n a g e  b e  e i t h e r  h i g h  o r  l o w  p H

o r  h i g h  i n  c o n c e n t r a t i o n s  o f  h e a v y  m e t a l s ,  t r e a t m e n t  f a c i l i t i e s  w i l l  b e  p r o v i d e d

! o  r " d . r " .  t h e s e  v a l u e s  t o  a c c e p t a b l e  l e v e l s  p r i o r  t o  d i s c h a r g e .  P r e l i m i n a r y

i n f o r m a t i o n  i n d j - c a t e s  t h a t  t h i s  w i l l  n o t  b e  n e c e s s a r y '

W a t e r  p o l l u t i o n  c o n t r o l  f a c i l i c i e s  f o r  t h e  r a i l r o a d  l o a d o u t  a n d  c o a l  s t o r a g e

area a t  the  mouth  o f  Ecc les  Canyon cons is t  o f  a  sed imentac ion  pond and a

l e a c h  f i e l d  f o r  s e w a g e  e f f l t r e n t .  A l l  s t o r m  w a c e r  r u n - o f f  f r o m  t h e  d i s t u r b e d

area w i l t  pass  th rough the  sed iment  pon<I .  Run-o f f  f rom the  t ruck  and t ra in

l 0 a d o u t  f a c i l i t i e s  w i l l  b e  d i r e c t e d  t o  t h e  s e d i m e n t a t i o n  p o n d  ( s e e  D r a w i n g

1 0 2 - p ) .  E f f l u e n t  f r o m  t h e  5 0 - p e r s o n  s e p c i c  t a n k  w i l l  b e  d i r e c t e d  t o  a

l e a c h  f i e l d  w i t h  s i m i l a r  c a p a c i t y  ( s e e  D r a w i n g  t l 3 - C ) .

3 ,2 .7 Procedures  fo r  Const ruc t ion  Through Remova l  o f  Ma jor  S t ruc tures

and Fac i l i t ies

M i n e  S i t e  B e n c h e s  a n d  C u t  S l o p e s

wi l l  be  removed pr io r  to  any  ear th  work  (see

AND SUBSOIL HANDLING PLAN) .  The two types  o f
Vegeta t ion  and

S e c t l o n  4 . 6
t o p s o i l

TOP SOIL

O
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