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iNTRODUCTiON

n * 1 - -  - ^ ^ - ruur-y suairL references to birds in Carbon County are avar- l"abie i : r  the
)

l i te ra tu re  a i id  t .hese c ica t ions  conta in  even Iess  daEa on rap io rs .

A l though a  var ie ty  o f  rap tors  b reed in  the  Pr ice  area  (DaLton ,  e t  a1 .

f  978) t i reir  c istr ibut:on or abuniance is of ten spott-v and pooriy knor,rn.

Frequent l ;v,  raptors wj- l i  accumulate in one region to breeci because of

specif ic environmental-  condj. t ions but ma:/  be absent fron a seen:- i :gJ-y:.oent ical

o r  a t  leas t  s : .a i la r  ac i jacenc  reg icn .  Th is  phenonenoa is  no i  compie te ly

understoori  nor is t i re Lack of c irem fron seemirgly suj- table l rabi tat  understood.

i t  is apparentLy reLated in some fashion to the product iv i ty of the land

(Newton,1976) .  Such s i tua t ions  are  nent ioned because Ehey re la le  to  tha t ,

seen j .n Ri.ght Fork, Starpoint and Straight Canyons. Ouiwardly,  these three

canyons,  espec5-a1 iy  S t ra igh t  Canyon,  appears  to  have exce l len t  pnys iograph ic

or  fLora l  feaEures  rha t  suppor :  good rap tor  popu la t ions .  i iowever ,  a i :e r

spenci ing l ' ive days worlc inz j - ; t  these ca:L:, 'ons, we;-our:d no curren;:y ac; ive

raPtor  nesEs

}ETHODS

R.ighr Fork, Starpoint an<i StraighE

f ive  d i f fe ren t  occas ions  in  the  nonths

June (1 d"y).  Each canyon was exanined

proposed nine portals al though only a I

Eaeh canyon litas surveyed of f ive d

9 May, 23 by and 6 June. A11 observai

Canyons rrere exaiained on

of  Apr i l  (2  days)  ) lay  ( f

f ron about a 2 iqn radius

km survey was required.

i f f e r e n t  o c a s s i o n s ;  2 9 - 3 0

ions  were  chron ic le i  a i ld

foo t  on

, l  ^ . . \  ^ - i
s e J v  )  q r r s

around the

. 1 P l  ^ r  t

record eC



HABi?AT

The uajor f loral  types Ltere sage, pin; ' ron- juni .per,  box elder,  r ipar ian

f o r ; ; i s ,  D o u g l a s  f  i r  a n d  p o n d e r o s a  p i a e  i h e  s t r e a n  s i d e  ( r l ? a ; i - a ; : )  v e g e i a -

t ion was seeningly the best nest ing habitat  for such species as sharp-shinned

nawk, Cooper 's hawk and long-eared owl.  The f i r  and pine hal i tat  was

seeningl,y best for goshawk and buteos whi le the surround:n3 ci i f f  structures

is thrat habj- tat  inosE suitable to eagles, faleons and great-horned ovls.  Ai , i

these lrabi tat  r^rere specif ical ly searched,

FINDINGS

Only one raptor nest hras found. That aest was in a poplar tree along

tne streaarside i -n Right Forkanci appeared to be of a Cooper 's i .au'k inougi i

i t  aad not been used recent ly.  The nest was farEher than i  kn downst:eai i i

; - ron  the  proposed mine por ta l .

0n the fol lowing pages are Ehe observai ions by date and local i ty of

a l l  rap tors  seen dur ing  th is  s tudy .



SPECIFIC OBSERVATIONS

Apr i l  29 ,  f 980

Right Fork

l .  two golden eagles soaring above canyon

2.  Amer ican kes t re l  hunt ing

3. adul- t  red-tai led hawk interaci ine wi ih an aduit

C o o p e r ' s  h a w k .

Starpoint Canyon

1. one immature red-tai led hawk crusing over canyon.

Apr i l  30 ,1980

Straight Canyon

1  ^ - ^  - ^ 1 r - -  ^ - - 1  -  - - . r ! i - ^  ^ -  r o c k s  i n  n i d d l e  o f!  r  v r r g  6 v I u E r r  E 4 5 ! s  D r !  u  r ! r E ;  v r r

canyon about 2 lar up the canyon from the mouth.

2 .  two adu l t  go lden eag les  in  cour tsh ip  f l igh t  about

2 ka dow'n the canvon fron t,he mine.

Xay 9,  1980

Straight Canyon

1.  Amer ican kes t re l  soar ing  w: ie  food near  n ine  area .

2, turkey rnr l ture soaring over ihe canyon.



May  9 ,  1980  ( con t . )

Starpoint Canyon

1. adult  Cooper 's hawk f ly ing h:,gh over canyon

l lay  23 ,  1980

Right Fork

L. adult  sharp-shinned hawk along ihe sirean near the

construct, ion area.

Starpoi-nt Canyon

l. A:aerican kest,rel hunting near .ihe uine area

Straight Canyon

l - .  go1-den eag le  percaed on  cL l f i s  near  nouth  o f  canyon

2.  Cooper 's  i iawk hua; - ;13  ;ear  :o?  o f  ; ,ounta in  about

0 .9  i cn  f r on  tne  n i ; l e  oo r ta l  s : -Ee .

J u a e  6 , 1 9 8 0

Scraight Canyon

l.  pair  of  American kestrels 0.5 kxi l  f rom mine portal

2. two other kestrels near head of canvon

3. pair  golden eagles soaring near mouth of canyon.

4 .  regurg i ta t ion  pe l le t  o f  owL (s ize  suggests  tha t

of a great-horned owl) about 1.0 ica from mine si te.



j une  6 ,  1980  ( con t . )

SLarpoirrt Canyon

l .  kes t re l  ln  n idd le  por t ion  o f  canyon.



co)icLUSIoNs, AssEss.\E)iT, AtiD REcolt4E);DA?I0)is

Based on our f indings one can suggest that ( i )  a pair  of  golden

eagles is using Straight Canyon as a port ion of thelr  hunt ing range and

part  of  ihat range overlaps the I  icn radius around the mine portal ,

(2 )  a  pa i r  o f  Aner ican  kes t re ls  nes t  somewhere  nea;  ihe  n idd le  por t ion

of Straight Canyon and nay occur near the mine portal ,  C3) an acidi t ional

pair  nests in Straight Canyon, and (4) perhaps ihe kestrels from Straighr

Canyon hunt in Starpoint Canyoa or another pair  occuis in Starpoint.

C1ear1y ,  none o f  the  canyons has  a  modest  dens i ty  o f  rap tors .  The i r

densit ies nay be cal led poor.  We were surprLsed not to see nore buteos

than we did. Since one pair  of  red-tai ls were interact ing wi. th a Cooper 's

hawk i t  can be suggested that the ierr i tory of the red-tai ls overlaps

part  of  Starpoint Canyon. We have no eonclusive data to show, however,

that in fact they were defending a breeding ierr : ior; ' r .

r?om Ehe distr ibut ions of t .he observat: .ons - i  cair ,  oe su33esiec ihar

no  rap tors  nes t  w i th in  I  kn  o f  any  o f  the  prooosec  ; ine  por ia i  s i ies .

I f  in  subsequent  years  some nes ts  a re  found c lose  to  t ,ne  por ia ls  iney  w i i r

nost l ikeiy be that of  an Am,erican kestrel ,  Cooper 's hawk, or greai-

horned owl.

I t  is recommended that addit ional studies on raptors are Eg.!

necessary in these three canyons. Further,  any species that io ight be

found nesting within I lca of the m:-ne portal will probably be a coramon anci

wide spread species eg. kestrel .  I t  is recommended that no special  ef fort

be undertaken to nake addit j .onal searches for golden eagle nests since

they rr i l l  probably be greater than 1i<ra from the proposed mine portals.
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A1 /,prl 10, 19?6, '.ile au',hor co)'sucr,oci an archaeo).ogical su,rveif iD

Daad;a:n Calyon no;ib of tsice ' Uiab f ol Conie*.ai Dvoio;:::.ent Co;pary

and Cenren:iai Coai Assocj.a'"es o:' SJ', i;ke ga;", Lr*rah. Ti:e su:wey was

requesteci by IF. Joi; Feperalcs, ir. of F, Fay T. Ya'"henJr of '"be Dopart,-

iaer.t of l;;broloiogy ard ;fcbaeoLogr, Fighal louag l.rYrrversiry, vao tnen

contac'oed ',be auibor. iui;o;:.zai:on io coic,uct tae strffey'l'as gra;:;ea

by tbe lo.rartaeni oi Inier:.ot' Arreau oj Ianri Lanage;er.i perui n'i;,3sr

?6-iiT435 aid by }f'. Eruce Ituthan, D.sirict Aichaeol'og:.si, Ei:reau of

Iand y,ar.age;!oni, ?aa pur;rcse of tbe sr.rvey "-as to iclent'l-fy a:chaeoiogical

sites '*bal wouLd, bo irpactec. by tbe deveio;;ani of coa.L iesoutees ia ibe

A  ^  F ' A N
v ea v vaar

Serii.rg

5;a area sunreyeo, ?tas :'D tbe u:=: elc oi tae caryc: :; lo;;sLip l-J

Soutb, P,a;:e ll East, Sec;ion 7, irte:.li€i,on ir*tl Quadrangle (7.5 n-:'nuie

series]., Deaoran Caryon is par+" of the Book Cf;fs, and ile geoiory

of ibe area consists naidr,y of sa::dsiones fron the Siar Fo1nt, BLackbawk,

end ps.ce Rivei Fomatiorrs (Yoru:g L955: 182-186). tbe B*acidiavk slrata

is coa1 baari4 and tbe most i'r:poriaai.

fte vogetation ia ".be caryon va.rys consicorabiy a::.i :-ncLudss sage-

brush, p1ryoa pi:ie, junipor, iounia:l =aio3a:y, oakinsa, +i?io, labbi'"-

brusb, Fo:iderosa piaa, and assor"ed fo:bs anci g:asses.

Sunrey procod,ure

Ilr defr.n:tion of the B:reau of b.nd |4nagei:e;i'", ibe s'u:vey -r'-as a

t:econraissanc€ stlivoy. Bseause the proposed, ciovelopr.er.t lr. tbe canyon
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euthst su.:ifeyeC botb torrains. lecause ',,be s:des of tbe canyon ere

fuggod a:id lnII bs Less i.npacieC than tbe bott,ol, '"bey lrere only sar:pLed.

fi.1s ,,*as acco;?:isboC by invost:.ga'.lq the cL:.-ifs and iarge rocks tbat

potonti:r.ly could lrave been wed for sheLte:, irabli,a;:.on, ot art. Tbe

canyan boiton rias intersively su::veyed w:,tbln ',he lease bour.cary sbow;r

on i/a? 1.

D??,r 'nI :q I  an: t r ;a" . ,?- t -a.rT t ,?afv
4 . g r  - V W  r u l v # d v v 4 v r u  W V . l ^ !

PneHs:o;ic si-ves

F.ecorded, archaeological work had never been dolo ln Deacban Ca4yon

pr:,or t'o tb:s su.rvejz. No si.tes se recorCeC arri no aention of the caryoe

is u;Ce :n pubiisbeci lrteraiitre. fae closest recori,od sites are just

wesL of F:ce, and the recorC of iben:s fou:rC :.n tne Siaie Anilqui."ies

dfiqe. in anolber recent survejr near Fice, ilelpel, a::d. h,oIltrgton,

Pa'"-.arson Q975) fa:led to fixi, any preri.storrc siles.

S:.--es ale coaon :.n other p)-.aces in tns Eook Ciff s, howeve.-. Abou',

'"hirty ;iles eas'" of Daadnan Canyon is N:re Yil-e Caqyon. fnis area has

been the scene of nuch archaeologrcal act,l'l-iiy slnce tbe 1p20ts and

con'-*i,r:s tra::y reaa:-ns of tb.e Fononf O.rlirre waicb, fiourisheci betseen

c. l*D. 1000 '',o 1200. the !ios', notabl-e uork in tbe Nine ir;Lie area has

beon do:.e by.Y.orss (193i), tbe d.eJlan-Brerso:: @aCi'r,ion (Grru:erson 1969),

f,eagan (i9j1a, 193ib, \933), 3gcr,r:-ih (193i, !932), and Gil]:-n (1g3tl).

Soirogi;,7:ls (ui,ca:rrec. or rackei 1n stone) ."=i piclogra:l^s (pat;ied ;:;)

ars Eo:cn in '.bs car{ron, ar,C no:iiion of ihese has baon naia by Sc;:aais;a

G97-), S:-egris', (!972), anC oihars. A siu(y oi pe;rogl;p.'rs 1n N:.;,e )4:-fe

Carryon uas naCe tnL971 by Louihan, Fatterson, and L\rsi, and tb,e:i

repo:t j.s stiLl in progress.



in acdi;:.on to a;chaeoioglcal studles in )il.:re Y.lie Ca.nyon, tbe n1"iy

,: Dorglas f,- trees tb,ere ve:e tbe bas:.s of ce;oiocli;atol.ogicd studes by

tae iabora',ory of Feo-ring Resea.rch (schv'r-"n 19!8. 1956). these s',ui.1es

dr.so prolriCe accu;ate tleo-rJ,rg &'ves frol archaeoLoglca!. sanp),es fron

tbs &raa.

' &s: of l(ine I';r:€ csr(/on::oa: tha G:oen P;ver, Leb (1936), Gu:uiersolr

A-g57), a:li tce C.-ii:n-lotson Dgediilon of L92gJ9 (C'!r,rioiso:r 1969)

reeorced sa'ves xr Parye and lssoLatlon Canyor"s

Xn tr,'o oiber areas i:r ihe bok CXt'js s',lweyoC by tbe eu',bor, :io

evii,erce of occupa'"ion or usa by p:ehistoric nan :las fouri on Fo:C Ecge

(was'" o3 Dsad:ran Caayoa) a;:C res Su:uryside (east of Doad;aa Caryoe).

'EistoricaL 
s:.tes

glthougb no preb,istoric sj-!es. ele roeotCecl in Daaci^rna:r Car;'on, sevora.L

histo;lcal si-uos are. }Jl of these e-ro coal rnines.wh:.c; lreto ur op€ra--aon

ba;.'ean Z9Z5 and 1964 (lcoiJ.ing i.9722 39+). Ciber carsrons aIory tb,e

irol< €!-:-ffs conialrr boih ac'":.ve ErC ir.actiw coaL rf,anos datir:g fioa ):87+

t,o ire ::esent. tbe nost aciivo areas b,ave been in Spring Canyon wesi of

Xelper a*i a', Su:rryslde, EVen tbou3b, no arcbaeologlcal r,rork on tbese

hisicrlcd' sltes has been done, ibey ere nentioned, because of tbeir 1la-.

Portance io iie coaf i::cuci,ry in 'Lllah.

ESU],TS 03 iEE Sij?'V:tr A\? POSSI3T,E FUruR3 I{PACT

Srr:cvey resul"s

D:reng tbe su::v€y, no prehis'"oric echaoolog:caL s:tes i.-e:e iou:=.

lloweeer, tbe reaai:rs of severd historicd. siies (coal;iines) uere iouri.

ihess nines fron norih to souih are the lli.lerna-n Xine, Zion yi::e, d-so;:,

Yi::.o (also c"-'.loC $j.o Granlo Yine), and Elue Fla.ne (a)-so co.lred Sut'"on)

]io.2 anl No. 3, iii,slorl.ca1 irrfo:'natio:1 on thess ralnes ls rare, but



DoeS:ng (i972: 39*) gtv€s tboir Caies of opt;a;io:r, p:.'oiuct,:'oa, a.:d,

o'ft:ers.

Inpac'" of <ieveLoplont oa siies

5!e pia:rs c.3 Cen'"e:::ut'r. Coal lssoc:,ates fo; Daa&:an Caryon :nelude

reopeCry ssveral. of ibe 'r.'i res and retrlev:rng tb,a coaL. This Cevoiopne:ri

wouLd Lrrrolve '',,be constr.:.c;io::, of sovo:aL bu:lCirys .ad, sLaf'- vanti.Lalor

fa-as fuorials), ard. i5e t€=ovaL oi the er.silry evicance oi fo-,e: E1i:es.

{b,e ra:.a 5-:cpae? in L\e caxyon woulq. be on tb.e ca:gron iLoor, aid. '"bj.s is

ui:y it was :.nier,sivoly srrrre;rad..

QIID\rlr\t nn \r/-r rrqTn\'Q r \T\ D:i./.nr,r{ir:n!rlr'rn\.\
9 V a l Y 9 4  V V . I W 9 W a v l u  / ' ! l r g . l w r - . ! j r g  a l v . v

lf,ier researchj.ng historicC- rocord.s on'"ba cadron ard suwep.ry li,

the au'.bot tecocenis tbat '"he proposeC i.evolopnan'" be penr::tt,ed, rith t-lie

excep;ion tbat, r,len ibe exaci location of tbe portdr-s is pIanned, an

iniensive su'v'eJr ia)<e place to loca'"e possi-'oLe rock ast. &cause ::o

Fe;,onf or oiher prehis'"oric si;es r;ere foud Cur:,.9 tb,e aut,holrs suwey,

the possib:lity is sLin tha'" such sites lafl be fourd <iur!,ng ano;her s'!tr-

vey ic ia:-s parL of taa&a:: Ca:lgon.

the auibor does noi deea any of tbe his',or1cal sites stgnficant, and,

tberefole, sanctions theu possi.ble Cestruct:.on. Xn ar: ejfor'" to ;us*"rff

th:s statersn-v, ',"he eulhor'rada a study of proCuc'.ion reco:& ard crfi,ei-

sb:p ii.",les to deienirne tee sign5-ficance o3 iLe Ej.nas. hiy ona nino,

tbe Zion I'ii:re, appeseC'i:::i:.a'! r y to L,avo any stgn:-iicance, bui this

6vontur'l.ly proved to no! b€ so.

The si;udy of Zion Y:ne was. nade because Jesse Knlght vas tbe origina.l

oltnen A study of records at Zion Secu.r:,ties Qorpora'r,ion (ib,e present,

' owr.er), ,tesse ltnlgbt rocorxis 1n tbs B. Y. U, Iibra:y anC the Ljtab liis'"or-

lcal. Society, ard publ:.shed works on coal nlning and Jesse Knigh! irdicated
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ABSTRACT

An archeo log ica l  su rvey  was  conduc ted  in  por t ions  o f

F iasco ,  S ta rpo in t ,  and  S t ra igh t  canyons ,  in  the  Book  C l i f f s

a rea  nor theas t  o f  P r i ce ,  U tah .  The  survey  por t ions  were  sma l1

sec t io i l s  o f  the  va l1ey  f loo r  tha t  have  been  se lec ted  fo r

deve loprnen t  by  Tower  Resources- -A I ICA Coa l  Company  o f  P r i ce ,

U tah .  A l though  the  sur round ing  canyons  Here  l i ke1y  heav i l y

u t i l i zed  by  abor ig ina l  g roups ,  no  p reh is to r i c  s i tes  were

loca ted  in  the  p ro jec t  a rea .  There  i s  a  h igh  p robab i l i t y  tha t

s i tes  occur  on  the  h igher  te r races  a top  the  canyon  wa l1s .  The

va1 ley  f l oo r  wh ich  w i l l  be  inpac ted  i s  devo id  o f  p reh is to r i c

s i tes .  S ix  h is to r i c  s i tes  were  loca ted ,  a l l  o f  wh ich  a re  in

p rox in i t y  to  ear l y  20 th  cen tu ry  m in ing  opera t ions .  These  s i tes

were  fu l l y  recorded  and ,  lack ing  Nat iona l  Reg is te r

qua l i f i ca t ions ,  oa l  be  c lea red  fo r  deve lopnen t .

I NTRODUCT I ON

Ac a rcheo log ica l  su rvey  fo r  Tower  Resources- -AMCA Coa l

Conpany  o f  P r i ce ,  U tah  was  con le ted  dur ing  May  19  th rough  May

29 .  The  f ie ld  c rew cons is ted  a t  va r ious  t i rnes  o f  B ruce

Har+k ins ,  Gregory  Seward ,  and  Deborah  True11 .  Under  the

superv is ion  o f  Asa  S .  N ie lson  the  survey  work  was  car r i .ed  ou t

by  the  Consu l t i ng  Serv ices  Branch  o f  the  An t iqu i t i es  Sec t ion ,

D iv i s ion  o f  S ta te  H is to r / ,  Sa l t  Lake  C i ty ,  U tah .  The  p ro jec t

a rea  inc luded  por t ions  o f  F iasco  Canyon ,  the  S ta rpo in t  Fork  o f

Deadnan Canyon  and  S t ra igh t  Canyon  (U .S .6 .S .  Deadman Canyon

Quadrang le  7 .5  n inu te  se r ies )  (F igure  1 ) .  The  spec i f i c  su rvey
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areas  w€re  iden t i f i ed  by  M ike  G lasson  o f  Tower  Resources  p r io r

to  the  ac tua l  f i e ld  r+ork .

The  survey  a reas  were  la rge ly  in  the  canyon  bo t tons  where

coa l  n ines  opera ted  be tween f920  and  1960 .  There fo re ,  po r t ions

o f  each  survey  sec t ion  had  been  to  sone  degree  inpac ted  p r io r

ro  1980 .

The  te r ra in  o f  the  su rvey  a rea  i s  ex t reme ly  rugged  as  the

s t rea ins  have  cu i  ve ry  s teep ly  each  canyon  expos ing  i r regu la r

p ro f i l es  in  the  Book  C l i f f s  s t ra t ig raphy .  Dense  s tands  o f

sc rub  oak  (Quercus  garnbe l i i )  on  the  va l ley  f l oo r  obscur red

v is ib i l i t y  i n  nany  p laces  and  harnpered  o rder l y  t ransec ts .

The  survey  c rew wa lked  para l le1  t ransec ts  on  the  noun ta in

f loo r  ua in ta in ing  in te rva ls  o f  no  g rea te r  than  Z0  ne te rs .  The

lower  s lopes  o f  the  canyon  wa l l s  were  a lso  su rveyed  to  ensure

conp le te  coverage  o f  the  su rvey  a rea .

ENVIRONMENTAL SETTiNG

Loca t ion

The survey  a rea  inc luded  por t ions  o f  F iasco  Canyon ,  the

Sta rpo ! .n t  Fork  o f  Deadrnan  Canyon  and  S t ra igh t  Canyon  loca ted  in

Sec t ions  17  and  18 ,  Townsh ip  13  Sou th ,  Range  11  Eas t  (U .S .G.S .

Deadnan Canyon  Quadrang le  7  .S  n inu te  se r ies )  (F igure  1 ) .  The

canyons  a re  approx ina te ly  5 .5  m i les  nor theas t  o f  P r i ce ,  U tah

and  access ib le  e i the r  by  a  g raded  d i r t  road  o r  rough  jeep

t ra i l s .  The  survey  a rea  se ts  a long  the  wes te rn  edge  o f  the

Co lo rado  P la teau  Phys iograph ic  Prov ince  (Fennenan 1931) .  The

canyons  l i e  para1 le1  to  each  o ther  d ra in ing  nor th  to  sou th  and



they  a re  perpend icu la r  in to  the  sou thern  face  o f  the  Book

Cl i f f s ,  The  Book  CI i f f s  Phys iograph ic  Subd iv i s ion  i s  bordered

on  the  nor th  by  the  U in ta  Bas in ,  o r  the  sou th  by  the  Mancos

Sha le  l ,ow lands ,  and  on  the  wes t  by  the  Wasatch  P la teau  and

Mounta in  Range  (S tokes  1977) .

Geo logy

The Book  C l i f f s  a re  composed  o f  a l te raa t ing  s t ra ta  o f

sands tone ,  sha les  and  coa l  o f  Cre taceous  and  Ter t ia ry  age .  The

c l i f f s  r i se  to  over  8 ,550  f t .  (2 r606  ne te rs )  as1  and  descend  in

g ian t  s tep-1 ike  te r races  to  sou thern  va l leys  w i th  e leva t ions

be tween 4 ,000  fee t  (1 ,2 t9  mete rs )  and  5 ,500  fee t  ( t ,676

ne te rs ) ,  the  su rvey  a rea  s t ra t ig raphy  i s  c lass i f i ed  as  par t  o f

the  Mesa  Verde  g roup .  F rom the  lowes t  s t ra tum to  the  h ighes t

the  s t ra t ig raphy  cons is ts  o f  Mancos  sha1e ,  S ta r  Po in t

Sands tone ,  the  B lackhawk Forna t ion  ( these  a re  the  coa l

p rodur ing  s t ra ta )  r  Cas t lega te  Sands tone ,  and  the  Pr i ce  R ive r

Forna t ion  (H in tze  1979) .  The  eas i l y  e roded  ) ' l ancos  Sha ie  and

Quate rnary  g rave l  depos i t s  do in ina te  the  va l leys  sou th  c f  the

survey  a rea .

I t i t h  the  excep t  ion  o f  the  Mancos  Sha le  Format  ion ,  wh ich

sur faces  sou th  o f  the  su rvey  a rea ,  F iasco ,  Deadnan and  S t ra igh t

Canyons  exh ib i t  s i rn i l a r  s t ra t ig raph ic  and  topograph ic

charac te r i s t i cs .  The  canyon  s ides  r i se  to  a  he igh t  o f  1 ,100

fee t  above  the  wash  and  descend  in  d is t inc t i ve  s tep-1 ike

te r races  to  an  unusua l l y  nar row va l1ey  f1oor .

l t i n ing  opera t ions  o f  the  pas t  20-60  years  have  had  a  w ide

range  o f  i npac ts  on  the  va l ley  f l oo r .  However ,  a t  the  t ime o f



the  su rvey ,  t r8 tu ra l  s t reans  and  washes  ma in ta ined  a  s teady

wate r  f l on .  The i r  vo lunes  have  apParen t l y  been  reduced  by

inpac t  and  nany  p laces ,  the  rus t  o f  o1d  n in ing  roads  have  been

incorpora ted  in to  th  na in  channe ls .

C1  ina te

The  c l ina te  o f  the  Co lo rado  P la teau  i s  an  a r id

conr inen ta l / rn id - la t i tude  d ry  a rea  (Burnharn  1950) .  The  Wasatch

Mounta ins  to  the  wes t ,  and  the  Tavapu ts  P la teau  to  the  nor th

pro tec t  the  su rve) '  a rea  f ron  s to rns  assoc ia ted  w i th  nor ther l y

and  wes te r l y  w inds .  Th is  essen t ia l l y  c rea tes  a  " ra in  shadow"

f ron  la te  fa1 l  to  ear l y  sp r ing .  
.Dur ing  

the  sunmer  and  ea tLy

fa l1 ,  th i s  mounta in /p la teau  zone  a ids  in  the  deve lopment  o f

ra ins to rns  Eha t  o r ig ina te  in  the  warn  a i r  nasses  above  the

Pac i f i c  and  Gu l f  o f  Mex ico .

The  Pr i ce  a rea  rece ives  be tween 6  and  ? ,0  inches  o f

p rec ip i ta t ion  annua l l y  w i th  inc reas ing  amounts  i )  f rom sou th  to

nor th  and  2 )  in  canyon  a reas  o f  h igher  e leva t ion .  Be tween

one- th i rd  and  one-ha l f  o f  the  measured  annua l  P rec ip i ta t ion

fa l l s  dur ing  the  sunner  months .  The  a r id  na tu re  o f  th i s  reg ion

is  due  to  i t s  t renendous  evapora t ion .  Hun t  (  fgZE)  sugges ts

tha t  up  to  95  percen t  o f  the  p rec ip i ta t ion  i s  los t  by

evapora t j .on ,  s€epage  and  t ransp i ra t ion .

Average  annua l  tenpera tu res  a round  Pr i ce  decrease  f )  f ron

sou th  to  nor th  and  ? )  a t  h igher  e leva t ions .  The  va l1ey

te rnpera tu res  sou th  o f  the  su rvey  a rea  o f ten  exceed  95  degrees

F.  dur ing  the  summer  and  ra re ly  fa l l  be low Z3  degrees  F .  in  the

w in te r .  Teurpera tu re  averages  range  f ro rn  65-70  degrees  F .  in



-o-

the  sun t re r ,  to  Z0  degrees  F .  in  the  w in te r  in  the  su rvey  a rea .

The  lowes t  tenpera tu res  deve lop  in  January  and  the  h ighes t  in

Ju Iy .  The  number  o f  f ros t - f ree  days  range  f ron  over  200  in  the

sou th  to  less  than  100  in  the  u roun ta in /p la teau  to  the  wes t  and

no  r th .

F lo ra  a*d  Fauna

Vegeta t ion  w i th in  the  su rvey  a rea  enconpasses  severa l  p lan t

co innun i t i es  and  th ree  d i  s t inc t  ecozones :  the  P inyon-Jun iper ,

the  Mounta in  Brush  and  the  Ponderosa  P ine  Montane .

The  P inyon-Jun iper  ecozone  ranges  f ron  5 ,000  to  7 ,000  fee t

( t ,524  to  2 , I33  mete rs )  and  i s  c lass i f i ed  as  the  top  1eve l  o f

the  Upper  Sonoran  Zone .  The  spec ies  w i th in  th i s  zone  inc lude :

Co lo rado  p inyon  (P inus  edu l i s ) ,  U tah  jun iper  (Jun iperus

os teosper rna)  ,  b i t te rbush  (0pun t ia  sp .  )  ,  chea tg rass  (Bromus

tec to run) ,  and  Russ ian  th is t le  (Sa1so1a  ka l i ) .  Spec ies

assoc ia ted  w i th  the  B ig  Sage  zone  were  in te rspersed  w i th in  the

P inyon-Jun iper  f  o res t :  b ig  sagebrush  (Ar temis ia  t r i den_ ta ta )  r

rabb i tb rush  (  CLryso thamnus  sp .  )  ,  ho rsebrush  (Te t radvmia  sp .  )  ,

Ephedra  and  s i l ve r - lea f  bu f fa lo  ber ry  (Schepherd ia  a rgen tea) .

The  Mounta in  Brush  ecozone  over laps  the  upper

P inyon-Jun iper  leve l  and  inc ludes  the  fo l low ing :  sc rub  oak

(Quercus  gambe l i i ) ,  se rv iceber ry  ( .4 .me1anch ie r  a ln i fo l i a )  and

chokecher ry  (  [  r  i n i  s  vo rgomo_arna)  ,  These  spec ies  a re  usua l  l y

found  be tween 7 ,000  and  9 ,000  fee  t  (2 ,  154  -2  17  43  mete rs )  .

Two spec ies  charac te r i s t i c  o f  the  Ponderosa  P ine  Montane

ecozons  were  observed  in  the  upper  l im i t s  o f  the  su rvey  a rea

be tweeu 7 ,  500  and  7 ,000  fee t  (Z  ,286  -Z  ,7  43  ne te rs  )  :  ponderosa



or  Ye l low p ine (P inus-ponderosa)  and nounta in  muhly

(Muhlenberg ia  rnontana)  .

A wide var ie ty  o f  fo rbs  and grass spec ies  are  connon to  a l l

th ree ecozones and ' in  many p laces form a th ick  unders tory .

Fauna

Dur ran t  (1952)  and  Beh le  and  Per ry  (1975)  g ive  ex tens ive

l i s t ings  fo r  nanmals  and  b i rd  l i f e  found  H i th in  the  su rvey  a rea

and  Utah  in  genera l .  Those  an ima ls  observed  w i th in  the  su rvey

area  nere :  Mu le  deer  (0doco i leus  hemioqu !  hen iqngs)  ,  severa l

ra t  spec ies  (Neo to rna  sp . ) ,  rock  squ i r re l  (C i te11us  var iega tus

l fgb )  and  ch ipnunk  (Eq lq rn !as  quadr i v i t ta tus  u rnbr inus ) .  The

t racks  o f  Mounta in  l i on  ( te l i s  conco lo r  h ippo les te : )  and  B lack

bear  (Ursus  aner i canus  c innanomum)  were  seen  in  nuddy  a reas

near  the  s t rean .  Av i fauna  inc luded  Red- ta i led  hawk (Bu teo

jama icens is ) ,  Grea t  Horned  own (Bubo  v iLg in ianus)  and  Go lden

eag le  (ALu i la  ch rvsae tos  canaCens i . s )  .

CULTUL{L i { I  STORY

Severa l  cu l tu res  have  inhab i ted  the  Pr i ce  reg ion  dur ing  the

pas t  10 ,000  to  l2 ,000  years .  Beg inn ing  w i th  the  nornad ic

Pa leo- Ind ian ,  a  near  occupa t iona l  con t inuurn  o f  the  a rea  has

occur red  up  to  the  p resen t .  A  b r ie f  desc r ip t ion  o f  each  o f

these  cu l tu res  fo1 lows .

Pa leo- Ind ian  ( t2 ,OOO to  9 ,000  B .P . )

No  Pa leo- Ind ian  s i tes  were  found  w i th in  the  su rvey  a rea ,

a l though  severa l  Pa leo- Ind ian  k i11  s i tes  have  been  recorded  in

sur round ing  a reas  (shar rock  1966 ;  M i l l e r  and  Dor t  1978) .



I so la ted  f inds  o f  the  d is t inc t i ve  f l u ted  p ro jec t i l e  po in ts  used

by  the  Pa leo- Ind ians  have  been  recorded  in  U tah  (Gunners ton

1956 ;  T r ip  1964 ,  1966 ;  Bu t le r  1973 ;  Madsen ,  Cur rey  and  Madsen

1976) ,  bu t  none  have  been  assoc ia ted  w i th  the  re rua ins  o f

P le is tocene  rnega fauna .

I t  was  once  assumed tha t  the  Pa leo- Ind ians  subs is ted  a lmos t

exc lus ive ly  on  P le is tocene  megafauna .  Soure  a rchaeo log is ts  now

theor i ze  tha t  the  hun t ing  and  ga ther ing  o f  p lan t  and  sna l le r

an ima l  spec ies  supp l i raen ted  b ig  ga ine  hun t ing ,

Afghatq  (9 ,000-8,500 to  2 ,500 B.P. )

The Archa ic  per iod  ( lack ing  bo th  po t te ry  and  agr i cu l tu re )

i s  charac te r i zed  by  inc reas ing ly  se lec t i ve  hun t ing  and

ga ther ing .  Wi th  th i s  cane  severa l  techno log ica l  advances  in

the  a r t i fac t  i nven to ry .  The  a t la t l ,  o r  spear  th rower ,  and

lanceo la te  o r  no tched  dar t  po in ts  rep laced  the  spear .  M i l l i ng

s tones  f ron  th is  per iod  p rov ide  ev idence  o f  a  g rea te r

dependence  on  p lan t  foods .  A  soph is t i ca t ion  in  weav ing  can  be

i lLus t ra ted  in  the  nanu fac tu re  o f  f i ne  baske t ry ,  tex t i l es ,  fu r

robes ,  snares  and  ne ts .  No  Archa ic  s i tes  have  been  recc rded

wi th in  the  a rea  and  none  were  observed  on  the  survey .

Fre rnonr  (  t ,500  to  500  B  .  P .  )

l { i t h  the  incep t  ion  o f  the  F remont  cu l tu re  approx  i rna te ly

1 r500  years  Bgo ,  open-a i r  a rch i tec tu re ,  v i11ages ,  co i l - s rade

ceran ics ,  one- rod-and-bund le  baske t .y ,  co rner -  and  s ide-no tched

pro jec t i l e  po in ts  used  in  connec t ion  w i th  the  bow and  a r row,

corn  agr i cu l tu re  and  t rough  ne ta tes  were  added  to  the  Archa ic

inven to ry .  Noe l  Morss  (1931)  was  the  f i r s t  ro  de f ine  the



Fremont  as  f ' a  per iphera l  cu l tu re  to  the  Anasaz i ' r  and  descr ibed

then  as  a  n ixed  g roup  o f  sen i -hor t i cu l tu ra l  hun te rs  and

ga there rs .

A  cu l tu ra l  con inuum be tween the  Archa ic  and  the  Frenon t  has

been  pu t  fo r  ( Jenn ings  1957 ,  1978 ;  A ikens  1970 ;  Marw i t t  1970) .

Converse ly ,  o thers  (Madsen  and  Ber ry  1975 ;  L indsay  and  Lund

L976)  have  de f ined  a  cu l tu ra l  h ia tus  be tween the  two  per iods .

Few s i tes  con ta in ing  bo th  Archa ic  and  Fremont  components  have

been  faund  in  the  Pr i ce  a rea .  Mos t  excava ted  s i tes  on  wh ich  an

obv ious  h ia tus  was  v is ib le  w i th in  the  s t ra t ig raph ic  sequence

occur  near  p reh is to r i c  lake  shore l ines  w i th in  the  Grea t  Bas in .

A  few s i tes  (  e .  g .  P in t -S ize  She l te r ,  C lyde ts  Cavern ,  Joe 's

Va l ley  A lcove)  on  the  wes te rn  Co lo rado  P la teau  appear  to

suppor t  the  Archa ic /F renon t  h ia tus  (L indsay  and  Lund  L977) .  A t

any  ra te ,  F renon t  o r ig ins  rena in  open  to  ques t ion .

F remont  agr i cu l tu ra l  g roups  abandoned Utah  by  650  B .P . ,

leav ing  no  c lear  ev idence  o f  the i r  novement .  A  number  o f

reasons  f  o r  the  den i  se  o f  the  F remont  have  been  sugges" .ed  bu t

nos t  a rchaeo log is ts  seen  to  agree  tha t  i t  was  a  resu l t  o f  rnany

fac to rs :  i , e .  conpe t i t i on  f ron  Pa iu te -Shoshon i  expans ion

(A ikens  1970 ;  Madsen  1975)  o r  env i ronmenta l  p ressures

(Gunnerson  1969) .

Numic  (650  B .P .  to  Presen t )  e tc .

F remont  occupa t  i cn  w .as  succeeded  by  the  in f  1ux  Shoshonean

groups .  These  Nun ic  speak ing  peop les  ev iden tLy  a r r i ved  in  the

area  ca .  A .D.  1 ,200  (Madsen  1975) ,  and  the i r  rn ig ra t ion  i s

fa i r l y  we l l  unders tood .  A ikens  ( fgZO)  da tes  the  f i r s t



Shoshonean po t te r ) '  to  ca .  A .D .  1300-1400 .  S teward  (1938)

descr ibes  a  subs is tence  econony  based  on  seasona l  hun t ing  and

ga ther ing  rounds ,  bu t  recen t  research  has  exposed  nany

var ia t ions  o f  and  excep t ions  to  th i s  rnode l .  Eu le r  (1966)  and

Jenn ings  (1978)  fee l  the  Shoshonean subs is tence  pa t te rn  was

very  s im i la r  to  the  Archa ic  adap ta t ion .  Un fo r tuna te ly ,  ve ry

1 i t t l e  a rchaeo log ica l  ev idence  i s  ava i lab le  fo r  th i s  per iod .

No Numic  s i tes  were  observed  on  the  survey .

PREVIOUS ARCHAEOLOGICAL WORK

No archaeo log ica l  work  o f  any  k ind  has  been  Cone in  F iasco

Canyon ,  S ta rpo in t  Fork  o r  S t ra igh t  Canyon  p r io r  to  th i s

survey .  The  neares t  s tudy  was  a  su rvey  per fo rned  by  Wa lker

(1976a)  in  the  nor thern  por t ion  o f  Deadman Canyon .

Archaeo log icaL  work  and  s i te  descr ip t ions  have  been  pub l i shed

fo r  severa l  l oca t ions  ad jacen t  to  the  su rvey  a rea .

N ine  V i le  Canyon  i s  aprox ina te ly  30  in i l es  eas t  o f  the

survey  a re  and  s ince  the  ear l y  1920 's  has  been  a  focus  fo r

a rchaeo log ica l  research .  Montgonery  (  fgg+)  o f  the  Un ive rs i t y

o f  U tah  and  Morss  ( f931)  o f  the  Peabody  Museun  conduc ted  the

f i r s t  repor ted  a rchaeo log ica l  su rveys  o f  N ine  Mi le  Canyon .

Add i t i ona l  a rchaeo log ica l  i nves t iga t ion  in  the  canyon

fo l lowed:  the  C la f l i n -Ernerson  Exped i t i on  (Gunnerson  1969) ,

Reagan ( tg51a ,  1951b) ,  Beckwi th  ( tS3 t ,  1932) ,  G i1 l in  ( t938 ,

1955) ,  Schaa fsna  ( f971) ,  S ie f r i s t  (1972) ,  Hauck  (L977a ,1977b)

and  o thers .  Schu l rnan  (1948)  us ing  Doug las  f i r  spec inens ,

conduc ted  a  dendrochrono log ica l  s tudy  fo r  the  Labora to ry  o f

T ree- r ing  Research  in  Tucson ,  Ar i zona .



The nost  recent  archaeolog ica l  work

area has been conducted by  Berge (  1977)  ,

1979) ,  Hauck ( r976( ,  Hauck e t  a l .  (1978)

( rgzz )  and  Pa t te rson  (1975) .

L i t t l e  in fo rna t ion  abou t  p reh is to r i c  se t t l e rnen t  pa t te rns

ou ts ide  o f  N ine  Mi le  Canyon  has  resu l ted  f rom the  subs tan t ia l

anoun t  o f  f i e ld  work  per fo rned  in  the  a rea .  However ,  the  sma l1

nunber  o f  recorded  p reh is to r i . c  s i tes  shou ld  no t  d iscourage

fu r ther  a rchaeo log ica l  s tudy  o f  the  a rea .

HISTORICAL CONTEXT

Reg i  ona 1

Reg iona l  h i s to ry  o f  the  a rea  beg ins  Large ly  w i th  the

d iscovery  o f  coa l  i n  P leasan t  Va l ley  in  1874 .  The

Win te rquar te rs  M ine  was  opened  in  L877 .  A  nar row guage

ra i l road  was  cons t ruc ted  in  1879  connec t ing  the  m ine  w i th

Spr ingv i l l e ,  U tah .  The  Denver  and  R io  Grande  Ra i l road  reached

Carbon  County  in  18S2,  mak ing  la rge  sca le  deve loprnen t

econo$ ica l l y  feas ib le  (Powe11 L97?) .  Be tween 1890  and  1900 ,

204  beeh ive  k i lns  Here  e rec ted  a t  Cas t Ie  Gate  to  i rnp rove  the

cook ing  qua l i t y  o f  the  coa1 .  Produc t ion  con t inued  to  inc rease

un t i l  t he  1920 's .  P roduc t ion  dec l ined  dur ing  the  1920 's  and

30 's  due  to  conpe t i t i on  f rom o i l  and  gas .  Inc reased  dena ins

dur ing  Wor Id  War  I I  i nc reased  p roduc t ion  un t i l  1957  (Doe l1 ing

r97  Z0 .

Loca l

H is to ry  o f  the  Deadnanf  s  and  S t ra igh t  Canyon  a rea  resu l t s

c lose to  the survey

Walker  (1976a,  1976b,

,  Hauck and Harnon



f rom the  ac t i v i t i es  o f  n ine rs ,  p rospec to rs ,  su rveyors  and

t rappers .  P rospec t ing  has  occur red  in  Deadman 's  and  S t ra igh t

canyons  as  ear l y  as  1900 .  Ac t i ve  m in ing  began  in  1925  w i th

open ing  o f  the  Z ion  Mine  and  con t inued  sporad ica l l y  un t i l  t he

c losure  o f  the  Su t ton  Mines  in  1964  (Doe l I ing  L97?) .

A  Cadas t raL  survey  par ty  cons is t ing  o f  E rnes t  Toone ,  0 l i ve r

London ,  and  Ber t  B i rch  su rveyed  sec t ions  7 ,  8 ,  17 ,  and  18

dur ing  Apr i l ,  1900  (Cadas t ra l  Survey  no tes  1900) .  The

surveyors  no ted  the  p rospec t  tunne l  and  cab in  o f  Jesse  Kn igh t

approx ina te ly  15  -  16  cha ins  nor th  o f  the  l i ne  be tween Sec t ions

7  and  18  in  Deadman 's  Canyon .

Mr .  Wi l1 i s  Bu to lph  o f  We l l i ng ton ,  U tah  i s  repor ted  to  have

been  t rapped  in  S t ra igh t  Canyon  fo r  a  number  o f  years  (Son  o f

H i1 l i s  Bu to lph  1980 ,  p€ tsona l  comnun ica t ion ) .

H ISTORIC S ITES

Six  h is to r i c  s i tes  were  recorded  dur ing  the  su rvey .  The

s i tes  inc lude  3  coa l  m ine  complexes ,  1  cab in ,  l  coa l  p rospec t ,

and  a  h is to r i c  pe t rog lyph .

42CbL76 i s  the  Z ion  Mine  (F igure  Z ) ,  ac t i ve  f ron  1925  to  1948

(Doe l l i ng  l97Z) .  The  s i te  i s  loca ted  on  the  eas t  f l ank  o f  the

r igh t  fo rk  o f  Deadnan 's  Canyon  ac ross  f rom the  ou t le t  o f  F iasco

Canyon  the  S ; {  I l  4  o f  the  S i {  I /  4  o f  Sec t ion  7  ,  Townsh ip  13

South ,  Range  11  Eas t  a t  an  e leva t ion  o f  7 ,030  fee t .

The  s i te  con ta ins  the  remnants  o f  a  s t ruc tu re  c f  unknown

use  .  The  s tone  f  o rn ing  the  wa l l s  i  s  he  ld  toge ther  w i  th  a  rnud

nor ta r  a is  approx ina te ly  6  fee t  h igh .  The  f loo r  i s  a  p repared



4?Cb i76 .  Hab i ta t ion  S t ruc tu re  a t
jun jper  suppor ts ,  s tone
s tove.ho l  e .  S torage to

Z ' ion 's  M ine .  No te  inse t
wal I  and metal  roof  w' i th
r igh t .

t s  1  n t t f a  /



d i r t  su r face ,  N ine  jun iper  logs  se rve  as  suppor t  pos ts  fo r  the

co lLapsed  cor ruga ted  ne ta l  roo f ing .  Two ho les  in  the  roo f ing

ind ica te  t ,ha t  s toves  were  used  in  the  s t ruc tu re .  A  jun iper  log

ranada  has  been  bu i l t  aga ins t  the  sou th  wa l l  o f  the  s t ruc tu re .

An  underg round  s to rage  a rea  i s  a t tached  to  the  nor th  wa l l  o f

the  s t ruc tu re  and  i s  access ib le  th rough  a  w indor+  in  the  nor th

wa l l ,

An  i so las ted  5  foo t  h igh  s tone ' re ta in ing  wa l1  i s  loca ted

nor th  o f  the  s t ruc tu re  a long  the  wash .  I t  i s  bu i l t  o f  shaped

s tone  s in i la r  to  those  used  in  the  s t ruc tu re  descr ibed  above .

\ZC\L77 (F igure  3)  is  the B lue F lane/Sut ton Mine,  ac t ive

f ron  1945  to  1964  (Doe l l i ng  l97Z) .  Th is  s i te  i s  loca ted

approx ina te ly  L  l /2  m i les  up  S ta r l i gh t  Canyon  a t  the  end  o f  the

presen t  road  in  the  NE L /4  o f  the  SE l /2  o f  the  NE L /4 ,  Sec t , ion

18 ,  Townsh ip  13  sou th ,  Range  11  Eas t  a t  an  e leva t ion  be tween

7,150  and  7  ,ZS0 fee t .

Th is  s i te  con ta ins  5  n ine  por ta ls ,  3  s t ruc tu res ,  a  coa l

load ing  b in ,  an  ou thouse ,  a  coa l  s to rage  and  load ing  a rea  and  a

ven t i l a to r  founda t ion .  The  3  n ine  por ta ls  a re  heav i l y  covered

wi th  debr i s  f rom a  s l ide .  A  soncre te  b lock  l i n ing  i s  v i s ib le

in  one  o f  them (F igure  4 ) .

S t ruc tu re  1  (F igure  5 )  i s  loca ted  in  the  bo t to rn  o f  the

canyon .  I t  neasures  approx imate ly  10  by  10  by  9  fee t  h igh .

S t ruc tu re  1  i s  bu i l t  on  a  square  p lan  w i th  an  add i t i on .  The

s t ruc tu re  has  a  gab le  roo f .  The  wa l l s  o f  s t ruc tu re  1  a re

cons t ruc ted  o f  s tone .  The  add i t i on  i s  cons t ruc ted  o f  concre te

b lock .  The  roo f  o f  s t ruc tu ie  1  i s  cons t ruc ted  o f  m i1 leC lumber



W"*
T4
F?n
'- ,tl

42Cb177 . B'l ue F'l ame/Sutton M'ine.
Star l  igh t  Canyon.

F ' igure  3 . V iew Look ' ing  South  Down



Figure  4 .  42Cb177 .  Co ' l ' l apsed i4 ine  Por ta l .



42Cb177 .  Structure l .  Note stone
b' l  ock addi  t i  on .

F igure  5 . s t ruc tu re  w ' i th  cement



on e  t russ  des ign  and  i s  sh ing led  w i th  aspha l t  sh ing les ,

S t ruc tu re  I  con ta ins  7  w lndows.  One in  the  sou th  wa l l  i s  bu i l t

i n to  the  s tone  wa l l .  The  o ther  w indows o f  wood  f ra rne

cons t ruc t ion  i s  con ta ined  in  the  nor th  wa l1 .  Three  doorways

are  con ta ined  in  S t ruc tu re  1 .  One  doorway  i s  f raned  in  wood

'and  loca ted  in  the  eas t  wa l l  o f  the  ad< i i t i on .  A  second  doorway

is  a lso  f raned  in  wood  and  loca ted  in  the  concre te  b lock  wa11

separa t ing  the  r ra in  s t ruc tu re  f ron  the  add i t i ons .  The  th i rd

doorway  i s  loca ted  in  the  sou th  r+a1 l  o f  the  s t ruc tu re  and  opens

on to  a  porch  a rea  wh ich  i s  roo fed  and  wa l led  w i th  concre te

b lock .  A  concre te  pad  i s  loca ted  on  a  f ramer+ork  o f  t i rnbers  in

the  sou theas t  co rner  o f  the  s t ruc tu re .  There  i s  no  apparen t

wood f loo r .  The  s t ruc tu re  in te r io r  con ta ins  coa1 ,  burn t  wood ,

rus ted  ne ta1 ,  o3 i1s ,  and  b roken  b1ock .  Func t ion  o f  the

s t ruc tu re  i s  unknown.

S t ruc tu re  2  (F igure  6 )  i s  loca te< i  on  the  wes t  f l ank  and

approx ina te ly  100  fee t  above  the  canyon  bo t ton .  S t ruc tu re  Z

neasures  15  by  LZ  by  9  fee t  h igh .  The  s t ruc tu re  i s  cons i ruc ted

on  a  rec tangu la r  p lan  and  has  a  gab le  roo f .  The  s t ruc tu re  i s

wa l led  on  3  s ides  w i th  concre te  b lock  and  opens  to  the  nor th .

The  roo f  i s  bu i l t  on  e  t russ  des ign  w i th  2  by  8 ,  Z  by  6 ,  and  I

by  6  inch  l i nber .  Aspha l t  sh ing les  were  observed  on  the

sur round ing  sur face .  One w indow neasur ing  3  by  3  fee t  i s

con ta i *ed  in  the  eas t  wa l l  o f  the  s t ruc tu re .  A  concre te  pad

fo rms the  f loo r  o f  s t ruc tu re  2 .  A  3  s ided  rec tangu la r  p i t  i s

loca ted  in  the  pad .  A  concre te  foo t ing  w i th  e rnbedded  bo l t s

runs  eas t - *u r i  approx ina te ly  n idway  ac ross  the  p i t .  Ten  by  10
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F ' igu re  5 .  42Cb177.  S t ruc tu re  2 .  Wood Franre  Concre te  B lock  Cons t ruc t jon .



i nch  t imbers ,  bo t t le  g lass  (pos t  1903) ,  gaske ts ,  bo l t s ,  shee t

ne ta l  and  cans  (pos t  1915)  were  found  w i th in  the  s t ruc tu re .

S t ruc tu re  2  p robab ly  se rved  as  a  shop  o r  housed  nach inery .

Sr ruc tu re  3  (F igure  7 )  i s  loca ted  approx iu ra te ly  80  fee t

above  the  canyon  bo t to rn  on  i t s  eas t  f l ank .  S t ruc tu re  3

measures  12  by  IZ  by  6  fee t  h igh .  The  s t ruc tu re  i s  bu i l t  on  a

square  p1an .  The  wa1 ls  a re  cons t ruc ted  us ing  10  by  10  inch

wood beams as  s tuds .  Two by  LZ  inch  p lanks  and  cor ruga ied

shee t  ne ta l  se rve  as  roo f ing  na te r ia l s .  A  la rge  rec tangu1ar

open ing  in  the  wes t  wa l l  o f  the  s t ruc tu re  func t ioned  as  a

w indow.  An  en t ranceway  i s  incorpora ted  in to  the  nor th  wa l1 .

No  a r t i fac ts  were  no ted  in  the  s t ruc tu re  in te r io r .  The

func t ion  o f  s t ruc tu re  3  i s  unknown.

The  rena ins  o f  a  coa l  l oad ing  b in  (F igure  8 )  a re  loca ted  on

the  we-s t  i l ank  o f  S ta r l i gh t  Canyon  be tween s t ruc tu res  1  and  Z .

The  a rea  covered  by  the  b in  remnants  i s  approx in ,a te ly  50  by  80

f  ee t .  A  p la t f  o rn  fo r  du rnp ing  coa l  a t  the  top  o f  the  b in  a rea

is  cons t ruc ted  o f  ra i l road  t ies  la id  on  top  o f  a  re ta in ing  wa l1

c f  ho r i zon ta l  p lanks  bo l ted  to  upr igh t  ve r t i ca l  t i nbers .  Logs

covered  w i th  shee t  i ron  a re  pos i t i oned  on  the  s1ope ,  u t i l i z ing

grav i t y  fo r  the  load ing  opera t ion .  Coa l  s l i des  down these

sur faces  in to  chu tes  a t  the  bo t ton  fo r  load ing .  Concre te

founda t ion  p ie rs  and  rennan ts  o f  a  co l lapsed  wa11 sugges t  a

wood.en  supers t ruc tu re  o f  sone  s ize  (20-30  fee t  h igh) .

The  ou thouse  (F j .gu re  9 )  i s  loca ted  in  the  bo t to rn  o f  an  eas t

s lde  canyon  be t ' . reen  s t ruc tu re  3  and  the  coa l  l oad ing  e rea .  The

ou thouse  i s  p resen t l y  d isconnec ted  f rom i t s  pad  and  res t ing  on
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F' i  gure 7 . 4?Cb177.  S t ruc tu re  3  on  WestS lope  o f  Canyon  Ha l l .
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Load i  ng  B j  n  .  No te
and rneta l  sheet i  nq

comb' ined use o f  wood,  cement
mate r ia l  s .

F ' igu re  8 .



F igure  9 . 42Cb177.  Outhouse .



i t s  s ide .  The  s t ruc tu re  pad  i s  p re -cas t .  The  supers t ruc tu re

nneasures  4  by  4  by  7  f .ee t  h igh  and  i s  cons t ruc ted  o f  wood  s tud

wa l l s  and  s id ing .  A  w indow ex is ts  in  the  nor th  wa l l .  A  door

i s  con ta ined  in  the  wes t  wa l1 ,  The  supers t ruc tu re  has  e  s lan t

roo f  cons t ruc ted  w i th  I  by  6  inch  p lanks .  The  coa l  l oad ing

hare  (F igure  f0 )  cons is ts  o f  a  road ,  coa l  p i l es ,  and  the

rennan ts  o f  a  f rane  s t ruc tu re .  The  load ing  a rea  i s  nor th  o f

the  end  o f  the  S ta r l i gh t  Canyon  road  and  i s  o r ien ted

eas t -wes t .  The  coa l  p i l es  neasure  2 '3  fee t  h igh ,  12-14  fee t

w ide  and  approx imate ly  45  fee t  w ide .  The  road  neasures  5  fee t

w ide .  The  s t ruc tu re  remnants  cons is t  o f  a  s tud  wa1 l ,  nade  o f  Z

by  4  inch  wood s tuds  and  1  b f  6  inch  p lanks .

The  ven t i l a to r  founda t ion  (F igure  11)  i s  loca ted  wes t  o f

the  cca l  b in ,  ac ross  the  road .  I t  i s  cons t ruc ted  o f  s tone  and

concre te  and  p robab ly  con ta ined  the  ven t i l a t ing  fan  ioca ted  to

the  nor theas t  (F igure  12) .  The  founda t ion  may  have  a lso

suppor ted  a  bu i ld ing  supers t ruc tu re .

42Cb178 i s  t .he  R io  Grande  rn ine ,  ?c t i ve  f ron  194C to  1 ' -156

(Doe1 l ing  L97?) .  The  s i te  i s  loca ted  in  the  r igh t  i o rk  o f

Deadman 's  Canyon  a t  the  nou th  o f  F iasco  Canyon  in  the  W I /2  o f

the  N}V I /4  o f  the  SW I /4  o f  the  SE l /4 ,  Sec t ion  7 ,  Townsh ip  13

South ,  Range  11  Eas t  a t  an  E leva t ion  be tween 7 ,030  and  7 ,100

fee t .  The  s i te  cons is ts  o f  a  coa l  l oad ing  fac i l i t y ,  a

s t ruc tu re  pad  w i th  concre te  b lock  p i1 la rs ,  a  concre t -e  pad ,

concre te  foo t ings  p resen t l y  suppor t ing  a  s tee l  coa l  s to rage

tower ,  a  poss ib le  m ine  por ta l  and  a  co l lapsed  s t ruc tu re .
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F igure  10 .  42Cb177.  Coa l  P i les  on  Nor th  End  o f  B lue  F lame/Su t ton  Mine .



F igure  i i .  42Cb177.  Ven t i l a to r  Founda t ionLook ing  Nor thwes t .
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F iEure  12 .  4?Cb177.  Ven t i l a to r  Fan  Look ing  Nor theas t .



The coa l  l oad ing  fac i l i t y  (F igure  13)  cons is ts  o f  an  ang led

shee t  i ron  p la t fo rn  suppor ted  by  an  r r l r f  bean  f ranework  wh ich

grav i t y - feeds  coa l  to  a  conveyor  wh ich  i s  a t tached  to  a

concre te  re ta in ing  wa l1 .  The  movernen t  o f  coa l  f rom th is  po in t

i s  unknown.  A  "Vu lcan  Denver "  appara tus  i s  s i tua ted

imned ia te ly  benea th  the  conveyor  and  two  concre te  pedes ta ls  a re

loca ted  approx imate ly  50  fee t  sou th  o f  the  re ta in ing  wa11.  A

cons iderab le  por t ion  o f  the  load ing  fac i l i t y  mate r ia l s  appear

to  have  been  sa lvaged .

The  s t ruc tu re  pad  w i th  concre te  b lock  p i l l a rs  (F igure  14)

i s  nor theas t  o f  the  load ing  fac i l i t y .  The  concre te  pad

measures  approx imate ly  ZS by  65  fee t .  Ten  concre te  b lock

p i l l a rs  a re  spaced  a round  the  per imete r  o f  the  pad .  The

p i l l a rs  neasure  l5 -18  inches  square .  Many  o f  the  p i l l a rs  have

co l lapsed  to  the  sou th .  The  p i l l a rs  appear  to  have  o r ig ina l l y

been  14  to  15  courses  h igh .  I ron  p la tes  and  bo i t s  in  the  top

o f  these  p ie rs  ind ica te  tha t  a  supers t ruc tu re  was  a t tached  to

the  p ie rs  a t  one  t ime.  No  rema ins  o f  a  suDers t ruc tu re  were

observed .  The  rna te r ia l s  may  have  been  sa lvaged .  Func t ion  o f

th i s  s t ruc tu re  i s  unknown.

A  second  concre te  pad  (F igure  15)  i s  loca ted  sou th  o f  the

load ing  fac i l i t y  on  the  wes t  s ide  o f  the  road .  The  pad

rneasures  25  by  8  fee t .  A  co l lapsed  concre te  ra inp  rneasur ing  8

by  6  fee t  i s  a t tached  to  the  sou th  end  o f  the  pad .  A  10  by  lZ

foo t  concre te  pad  i s  a t tached  to  the  wes t  s ide  o f  the  ma in

pad .  A  wood f ramed,  concre te  b lock  l i ned  sha f t  measur ing  I  by

I  foo t  i s  con ta ined  in  the  cen te r  o f  the  pad .  Func t ion  o f  the

pads is  unknown.
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F igure  13 .  42 tb178 .  Coa l  Load ing  Fac i l i t y .



Fi  gure 1 4.  42cbl  78.  s t ructure Pad w j  th  concrete Bl  ock p i ' l  ' la rs  
.



Figure  15 .  42Cb178.Concre te  Pad.



A ser ies  o f  concre te  foo t ings  (F igure  16)  p resen t l y  suppor t

a  s tee l  tower  wh ich  was  used  to  s to re  coa l .  T r *o  foo t ings  a re

a l igned  nor th -sou th .  The  rema in ing  two  a re  a l igned  eas t -wes t .

The  a rea  covered  by  the  foo t ings  neasures  50  by  15  fee t .

A  poss ib le  n ine  por ta l  ex tends  ln to  the  s lope  nor th  o f  the

load ing  fac i l i t y .  I t  appearen t l y  co l lapsed  under  the  we igh t  o f

s l i de  debr i s .  The  por ta l  nay  have  been  l i ned  w i th  concre te

b lock  w i th  a  p re -cas t  concre te  l i n te l  decora t ing  the  top .  The

wid th  o f  the  por ta l  appears  to  be  approx imate ly  10  fee t .

The  wooden debr i s  o f  a  co l lapsed  s t ruc tu re  (F igure  17)  i s

concen t ra ted  on  the  eas te rn  par t  o f  the  s i te  sou th  o f  a  n in ing

cu t .  E lec t r i ca l  equ ip rnen t  in  the  debr i s  sugges t  tha t  th i s

s t ruc tu re  nay  have  served  as  e  con t ro l  o r  conrnun ica t ion  cen te r

fo r  m i ,ne  opera t ions .

4ZC6I79  i s  a  coa l  p rospec t .  The  s i te  i s  loca ted  approx imate ly

3 /4  ru i les  in to  S t ra igh t  Canyon ,  ?50  fee t  eas t  o f  the  c reek  and

60  fee t  above  the  canyon  bo t to rn  in  the  NE L /1  o f  the  NW I /4 ,

Sec t ion  17 ,  Townsh ip  13  Sou th ,  Range  11  Eas t  a t  an  e leva t ion  o f

7 ,L25  fee t .  The  s i te  cons is ts  o f  a  cu t  revea l ing  s t ra t ig raphy

o f  a  coa l  seanr  4  c lea red  a rea ,  a  road  lead ing  to  the  s i te  f rom

the  na in  canyon  road  and  a  p i le  o f  1ogs ,  one  o f  wh ich  was

squared ,  auge . red ,  and  nor t  i  sed ,

42Cb180 i s  a  log  cab in  (F igure  18) .  The s i te  i s  loca ted

fee t  wes t  o f  the  ma in

Sec t ion  8 ,  Tormsh ip  13

10  by  10  by  6  fee t

wa l l s  a re  cons t ruc ted

approx imate ly  I  n i l e  in to  the  canyon ,  60

canyon  road  in  the  SE L /  4  o f  the  S} {  L /  4 ,

Sou th ,  Range  11  Eas t ,  The  cab in  measures

h igh  and  i s  bu i l t  on  a  square  p1an .  The



F igure  16 .  42Cb. i78 .  Concre te  Foo t ings  and  S tee l  Tower .
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F igure  1  7 . 42Cb178. l . /ooden Debr i  s  o f  a  Co l  I  apsed St ruc ture .



Tttt*l.r*'s

I'-r,t*j

F igure  18 . 42Cb l  80 .  Cab i  n .
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of  sadd le  no tched  round  logs  wh ich  have  been  squared  on  the

in te r io r  su r face .  Sadd le  no tch ing  was  done  w i th  a  saw.  A

poss ib le  r idge  po le  i s  suspended  ac ross  the  cen te r  o f  the

s t ruc tu re  runn ing  nor th -sou th .  No  o ther  roo f ing  rema ins .  One

window is  cen te red  in  the  wes t  wa l l  and  a  door  i s  cen te red  in

the  eas t  wa l l .  A  ve r t i ca l  s lab  i s  na i led  to  each  s ide  o f  the

en t rance  to  ho ld  the  eas t  wa l1  ve r t i ca l .  Each  corner  o f  the

s t ruc tu re  i s  suppor ted  by  a  s tone .  The  f loo r  aPPears  to  be

ear th  r i th  no  a r t i fac ts  o ther  than  a  bedspr ing  in  assoc ia t ion .

4ZCb181 i s  a  h is to r i c  pe t rog lyph  (F igure  19)  pecked  on  a

sands tone  bou lder  a t  the  rnou th  o f  S t ra igh t  Canyon  on  the  eas t

s ide  o f  the  road  in  the  S1{  L /4  o f  the  SW l /4  o f  the  SE L /1 ,

Sec t ion  17 ,  Townsh ip  13  Sou th ,  Range  11  Eas t  a t  an  e leva t ion  o f

6 ,760  fee t .  The  insc r ip t ion  reads  "J .A .  Pe te rson ,  May  11 ,

1901 . "

RECO}"T\{ENDAT I ONS

Si tes  42Cb176 th rough  4ZCb179 a re  no t  o ld  enough  to  sa i i s fy

the  Nat iona l  Reg is te r  Cr i te r ia .  The  s ign i f i cance  o f  these

n ines  i s  con ta ined  in  the  spa t ia l  a r rangement  o f  the i r  su r face

s t ruc tu res  and  in  the  bu i ld ing  cons t ruc t ion  s ty les  enp loyed

there .  These  aspec ts  have  been  documented  and  a l l  tha t  rema ins

is  to  document  s t ruc tu re  func t ion  th rough  research  in  conpany

records  o r  ccnduc t ing  o ra l  h i s to r ies .  These  ac t i v i t i es  can  be

conduc ted  a t  a \y  t i ne  and  shou ld  no t  s tand  in  the  way  o f

deve loprnen t .
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F igure  I  9 .  42cb l8 l  .
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42Cb180

The occupan t  and  da te  o f  cons t ruc t ion  fo r  th i s  cab in  a re

presen t l y  unknown and  cou ld  po ten t ia l l y  qua l i f y  the  s i te  fo r

the  Nat ionaL  Reg is te r .  Avo idance  i s  reconmended fo r  th i s  s i te .

42Cb181

The in fo rmat ion  and  loca t ion  o f  th i s  pe t rog lyph  has  been

recorded .  Th is  s i te  i s  reconmended c leared  fo r  deve loprnen t .
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I ' t r .  M ;ke  GLasson
fu \ i cA -Coa i ,  I nco r?o ra ted
iVa l ke r  Bank  t su i l d i ng
Pr i ce ,  U tah

Dea r  Mr .  G lasson :

P lease  f i nd  enc losed  a  repo r i  o f
t he  F iasco  S i ra i gh t  Canyon  a iea
a t t ached  i s  t he  cove r  l e t t e r  t o
i nc l i ca t i ng  ou r  r eco l i unenda t i ons ,
ou r  f i ve  f i e l d  days  wo rk .

ou r  a r cheoLog i ca l  su r vey  i n
no r th  o f  P r i ce .  You  w i l l  no te
the  Bureau  o f  Land  Managennen t
a l so  a t t ached  i s  t he  b i l f  f o r

Drvision of
State History

iUTAH STATE HISTON€^L SOqEIT,

v€rvrN T SMITH. oteEgfoa

307 WEST 2NO SOUIH

6ALT LA(E CITY. U'AH &41 01

IELEPHOT{E EOr / SXI'5755

I  f  you  have  any  ques t ions ,  pJ .ease  le t  u re  know.
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Sistr F,sioN B.rrO Mi[OnC Aorams. Choirmsn . Tneron H LUk€
g\'OG ).rr:m . W.ryna( Xrnlon t Holonf Prlplrntlolol

Teo J. Warner . Ehzabclh Montaquo . Thomas G. Alera,tsct
oevrO S Monnon . tl|lrrt oln (Jfiltrln . Wrlham 0 Orr./ra
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A |  r  l .  r
r ! - ? A  - ^  l - '  l n ? ^  l t \  

/\ - ) t d . L \ t  I  i l D L v l  v- t
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D - . , - ^  !  a , , + ! , ^D t  i i L e  L U U L , i d l ' I

Sureau  o f  Land  Managemen t
t sox  970
I loab ,  UT 84552

Dea;  Bruce :

P lease  f in< i  enc losed  a  copy  o f  ou r  repo i t  o f  an  a rcheo log ica l
su rvey  fo r  [ r lCA-Coa l  Company  nor th  o f  P r i ce .  S ix  o f  the  s i tes
encoun ie red  a re  h i . s to r i c  -  ea r i y  20 th  cen tu ry  cons t ruc t ion ,
assoc j .a ted  w i th  m in ing ;  the  seven th  i s  h is to r i c  g ra f f i t i .  I t
i s  the  op in ion  o f  B ruce  i i awk ins ,  H is to r i c  Archeo log is t ,  tha t
L l t g > E  > r  L ( ' )  -

T ] ' l : . s ; e?o i i  a ) . ong  w i t h  necessa r l  t sLM fo rn i s  has  been  d i s t r i bu ted
i , o  i . : e  ? r i ce  a rea  o f  f  i ce  aad  t he  U tah  S ia :e  o f  f  i ce .

I f  , vou  have  any  ques t i ons ,  pLease  I e t  ne  know .

Sincere iy ,

-/

fivV-,t/,62-4r*
La Mar  ' ' { .  L inosay l /
Ass is ;an t  S ta te  Archeo iog is t

L l tL :  ro

Enclosures

cc :  M i ke  G lasson ,  A l v lCA-Coa i  Conpany
)1 j . ke  Benson ,  P r i ce  BL i {
R i ch  F i ke ,  Sa l t  Lake  BLM

\ l  r i \ \  r  \ '  A h ' . t ^ r s  t ^ h . l ' r m i l n  .  t h r ' r ( ! l  l l  I  l r l i  .

.  i \  r r . ' , , \  l r ' r ! h v l  t  l l r ' l r r r l  r '  i ' r r 1 r , 1 r r r t , r l , q 1  .

Tt ' t  J w;rrnrrr  .  l t , t t t t [ , l t t  l l . t^ l^t i . t . t  o l t tn.a-.ct  , ,2.rrF

i l r / ' 1  : i  f i 4 r / t ' t / l  .  l t r r , r r l ' t t , t , ' r t l t h  .  l l " . / ' i r  S m f
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5  i  c e  N o .  & 2 C 5 ] 7 8 gounc ]  Ca rSon  s ra te  i t ah

S i t e nane_-Bj_o-Grtu:rie-l(iJae-_

I t a p  r e f e r e n c e  l l  S  G  S . l l e r d n a L l q  C e n y n n  7  E  M i n  Q r r a d .

Loca r i on  A t  t hp  nou ih  o f  F i aqco  Canyon  i n  Deacnan ' s  Canvon
D

l.l*, Ntii sli* sE* S e c . 13S
K . _ _

UTM Gr id :  Zone - l ? F " c ' i - ^  5 2 3 1 C 0  \ ' ^ - r L i a -  1 3 9 4 9 5 0

?ype o f  s : te  Coa l  ; i r ine  ar ,C assoc ia teC serv ice  iac i ' l i t i es  p roso.ec ted  
' i900 ,

^aqi ive 19+l :56 *C u l ; u i a l  r f t r l i a t i o n  ( t i s t  b a s i s  o f  d e s i g , n a i i o n )  -

.'r

J .

4 ,

5 .

6 .  O w n e r  a n d  a d d r e s s

7 .  I n f  o r n a a E . s

8 .  P r e v i o u s  d e s i g n a c i o n s  a n d  p u b l i s h e c i  r e f e r e n c e  f o r  s i t e

C a n i - f a ' i  l l i : n  C n e ]  F i p ' l d s  P  3 o 4  -

9 .  S i t e  d e s c r i p c i o n  a n d  c o n d i g i o

1 0 .  C u l t u r a l  i e a c u r e s ,  a r e a  o f  o c c u a a t i o o ,  d e p c h  a a d  c h a r a c t e ;  o i : i i f -

I i .  E a v i r o n a e u E a l  s e E i i n g  ( v e g e i a i i o n ,  H a t e ; ,  t o p o g ; a p h y ,  e t c . )

Si iua ted  a i  junc t , ion  o f  2  washes jn  r iEh t  fo rk  o i -  Deac jnan 's  Canyon,  Vege la t ion

inc ludes  grasses ,  sage,  ponderosa p ine ,  sc rub  oak ,  iun iper ,  ephedra ,  yucca anq

pr ick ' l y  pear  sac tus

7030-7100 feet.L Z .  E i e v a t , i o

i 3 .  H a t e r i a l c o l i e e t e d  a n d  d e p o s i t i o None

t  ( ( o o  a t i e , ^ h c d )l - 1 - .  M a i e r i a l  o b s e r v e

f 5 .  M a t e r i a l  r e p o r t e d  a n d  o l r n e r / a d d r e s s ! \ i r .ne

1 6 .  R e c o r a m e n d a t i o n s  f o r  f u r t h e r  v o r k
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I .  iNTRODUCTION



Introduc t i  on

Th is  i s  an  addendum to  Tower  Resources ' ,  Inc . ,  M in jng  and  Rec lamat ' i on
P lan  fo r  the  Centenn ia l  Pro jec t  submi t ted  under  T i t le  30  CFR.  I t  cons is ts
o f  the  Labora tory  Ana lys is  o f  s t ra ta  immedia te ly  over ly ing  and under ly ' ing  the
coal  sealns,  a copy of  the Newspaper Advert isement for  the Pian and Proof of
Pub l ica t ion ,  a  Hydro log ic ,S tudy  o f , the  area ,  and a  H is to ry  o f  V io la t ions .

The Labora tory  Ana lys is  cons is ts  o f  a  copy  o f  the  or ig ' ina1  "Repor i  o f
Analys j  sn '  of  the strata innnediately over ' ly ing and under ly ' ing the coal  seams
as per fo rmed by  Camp Dresser  and McKee,  Inc .  A lso  inc luded are  tab les  l i s t ing
ihe  ana iys is  by  spec i f i c  coa ' l  seanr  ( roo f  and  f loo r ) ,  as  we l l  as  a  le t ie r
f rom Camp Dresser  and McKee exp la in ing  d isc repanc ies  in  the  ana lys is  resu l ' r . s .
References  were  made to  th is  par t  o f  the  addendum in  Chapter  IV-A,  Geo logy ;
spec i f i c  sec t ions  3 .2 -? .? -2 ,  3 .2 -2 .2 -3 ,  3 .3 -2 .? -1  ,  3 .3 -2 .3 -2 ,  3 .3 -2 .3 -3 ,
3 .3 -2 .4 -2 ,  3 .3 -2 .4 -3 ,  and  3  .3 -? .4 -4 .

The Proof  o f  Pub l ica t jon  cons is ts  o f  a  copy  o f  the  newspaper  adver t i semeni
fo r  the  F l in ing  and Rec lamat ion  P lan  and an  a f f idav i t  as  p roo f  o f  pub ' l i ca t ion
as requ' i red by 30 CFR 782.21. References wene made to th is part  of  the addendunt
in  Chap ten  I I ,  Lega l ,  F inanc ia l ,  Compl iance ,  and  Re la ted  InFormat ion ;  spec i f i c
n a r t  , t

The Hydro log ic  S tudy  cons is ts  o f  the  "Sur face  and Groundwater  Hydro log ic
Inventory  o f  the  Tovrer  Mine  P lan  and Ad jacent  Areas ,  Carbon County ,  Utah"
norrnrmorl  hrr  \ / : ' ,ghn Halsen Associates.  References vJere made to the port ion
r " . ' v ' | ' | 9 v v J

of  the  addendum in  Chap te r  IV ,  Hydro loov ;  spec  j f  i c  sec t ions  2 . . l - l  . . l ,  2 .1 -2 .1  ,
and  2  .2 -2 .1  .

The  H is to ry  o f  V i la t ions  cons is ts  o f  v io la t ions  fo r  a l l  To lve r  Resources
and AI ' ICA Resources  min inq  opera t ' ions .
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I i .  LABORATORY ANALYSIS



LABORATORY ANALYSI.S - LOWER SUNNYSIDE SEAM

ROOF

- -Gxr.l-uaIlqN (%.I
pH (pas te)
El  ectr ical  Conduct i  v i  ty

025'C (mmhos/cm)
Sa tura t ' i  on Percen ta ge

.  / I \Larc rum (meq/ r /
Magnesi  um (meq/ l  )

,  , !  \

5od1 um lmeq/ |  /
SAR
ESP
Calc ium Carbonate  Equ iv .
Pyr i t i c  Su l fu r
Par t j c le  S ize  Ana lys is
Very  F ine  Sand
San d
si l t
Cl ay
Texture (USDA)

_pETERr-lINATI0N (%)

(pas te )
El  ectr ical  Conduct i  v ' i ty

@25"C (rnmhos/cm)
Sa tu ra t ' i  on P ercen ta ge
Ca lc ium (meq/ l  )
Magnes i  um (meq/ l  )

/  r r  \)o01 um tmeq/  |  /
SAR
ESP
Calc ' ium Carbonate  Equ ' i v .
Pyr i  t i c  Su l  fu r
Par t i c le  S ize  Ana lys is
Very  F ine  Sand
San d
\ 1  I t

Ci ay
Texture (USDA)

7.1
J . l

27
l9
23
3.8
0.83
-0 .04
IB

6B
'l 7
t t

1 r

s l

FLOOR

DH.5
418' ,  2" -423'  2"

7.7
1.2

29
1.1
't 'l

t0
9 .5
'f 't
t l

20

75
1?
t3
s l

DH-6
I902 '9 " - l909 '9 "

DH- I
55 '7 " -60 '7 "

7.0
?.2

30
t 4
12
2.0
0.  55
-0.44
l4

un-  I
65 '  -70 '

J . O

5.2

32
n 1
+ t

t5
0 .  68
0 .12
-t ' l

0.24
v .  L o

DH-5
4A7'-412'

DH.6
I  793 '  I  0  " - l  798 '  

' l  
0 "

DH-6' l796 ' I0 " - l7gB ' ' l 0 "

Et
?2
l l
s l

7.6
1 1
t . l

34. l .1

0 .62
9 .8
l l
12
15

78
1 1
l l

il
s l

Analys'is performed by Camp

Loca t ions  o f  d r i l l  ho les  DH- l ,
P la tes  V I ,  V I I ,  and  V i I I .

4 .3

45
4 1
L I

t <

0.23
-0 .  93
n ? a

?"
1-'
' t ?

I J

' l n
I \ J

s l

Dresser  &  McKee Inc .

DH-5 ,  and DH-6  are  shown

sz
1 r
I J

5
l s

7.4
2.6

J U
a ' l

b . J
1 1

A 7

t . Y

t9

t l
1 -
I J

I L
^ ' t
5 l



pETERMTNATT0N (%)

pH (pas te)
El  ectr ical  Conduct iv i  ty

@25"C (nnnhos/cm)
Saturat ion Percentage
Calc ium (meq/1  )
Magnes' ium (meq/ l  )
Sodi um (meq/l )
SAR
ESP
Cal c i  urn Carbonate Equiv.
Pyr i  t ic  Su' l  f  ur
Part ' ic l  e Si  ze Ana' lys ' is
Very F'ine Sand
Sand
s i l t
C l  av
Texiure (USDA)

pETERMTNATT0N (%)

pH (pas te)
El  ectr i  cal  Conduct iv i  ty

G25"C (mmhos/cm)
Saturat ion Percentage
Ca lc ium (meq/ l  )
Magnes i rm (meq/ l  )
Sod' ium (meq/ l  )
5AK

ESP
Calc i  um Carbonate  Equ iv .
Pyr i t i c  Su l fu r
Par t i c le  S ' i ze  Ana lys is
Very Fine Sand
Sand
s i l t
C1 ay
Texture (USDA)

LABoRAToRY ANALYSIS - GiLSoN SEAI

ROOF

FLOOR

DH-1
260 '3" -265 '3"

7 .5
2.4

28
4.3
?.2
t9
1 n
I U

12
8.3

DH. I
272 '4 " -277 '4 "

6 0

1 n

26
2.7' | .4

3 .4
2 .4
? .7

: "

49
41
l0
I

: ,o l
28
il
s l

Analysis performed by Camp Dresser & McKee Inc.

Loca t ion  o f  d r i l l  ho le  DH- l  i s  shown on  P la tes  V I ,  V I I ,  and
YI I I .



LAB0RAT0RY ANALYSIS - ABERDEEN SE3l4

ROOF

DETERIJNATTON (%)

pH (pas te)
E l  ec t r i ca l  Conduct iv i t y

@25"C (mmhos/cm)
Saturat ion Percentage
Calci  um (meq/ ' l  )
Magnes ium (meq/ l  )
Sodi  um (meq/ l  )
5AR
ESP
Calc ' ium Carbonate  Equ iv .
Pyr i t i c  Su l fu r
Par t i c l  e  S  jze  Ana ' l ys i  s
Very Fine Sand
Sand
s i l t
C" lay
Texture (USDA)

DETERMINATION (%)

pH (pas te)
El  ectr ical  Conduct iv i  ty

G25'C (mmhos/cm)
Saturat ion Percentage
Ca' l  c i  um (meq/ l  )
Magnes i  um (meq/ l  )
Sod ium (meq/ l  )
SAR
L ) r

Cal  c ' i  um Carbonate  Equ iv .
Pyr i t i c  Su l fu r
Par t ' i c l  e  S i  ze  Ana lys js
Very Fine Sand
Sand
s i l t
C' lay
Texture (USDA)

FLOOR
DH- I

493 '3 " -488 '3 "

. I a

t . J

25
0.  38
n  1 ,
\ J .  t " t

12
23
L 5

: . t t

DH. I
472'7 "  -476' ,

7 .8
n  c ' 7u . t  /

LO
A  ^ r
V .  J J

n ? n
V .  L V

t r n
J . V

o q
J . J

t l

n o a
V .  J v

DH-1
476 ' ,  -477 ' ,7 "

7 .3
0 .5

53
0 .79
0.  38
3 .0
? o

4.3

:n'

83
t l

6
ls

DH-6
2256 ' ,3 "  -2261 '3"

6 .7
0 .  96

5 {

2.8

4 1
L .  I

1.2
n E 7

:  .ou

& McKee Inc .

DH-6 are shown

DH-6
??47',-2252'

7 .4
2.?

26
?.9
q q

t9
7 .5
9 .0
8 .8

65
25
t0
s l

64
?3
t <

; ^
5 L

; ^
3(1

t6

t4
s l

8 l
il
B
ls

Ana' lysi  s perf  ormed

Locat ions  o f  d r i l l  ho les
P la tes  V I  ,  V I  I  ,  and  V I  I  i .

by Camp Dresser

DH- l ,  DH-5 ,  and on



B. ORIGINAL REPORT OF ANALYSIS



i

f l \ [ ; ] r l  r l
t i / i  - ' ' t ) r l J

envi ro n mc n t a I e n g t nee I s, sc/enllsls,
p lanners,  & management cons{. / i  tanls

February 6, 1981

A1len D. Enrnel
Amca Coal Leasing, Inc.
P .0 .  Box  1027
Price,  UT 84501

RE: 8I0-IL742-14
Date Samples Recd 2-2-87

CAMP DRESSER & MCKEE INC.

1 1455 Wesl  48th Avenue
Wheat Frdge, Colorado 80033
303 422-0,169

REPORT OF ANAIJSiS

lab Designati.on
Sponsor Designation

810 -117  42 -14 - I
lower Srurnysicle
Roo f  55  |  7 t t _6017 t l

870- r7742-14-2
Lower Sunnysicle
F loor  65 '  -  70 '

8I0-I77 42-J 4-s
Gilson Roof
2601 3tt  -  265 |  3"

810-7r7 42-14-4
Gilson Floor
2 7 Z t  4 n _ 2 7 7  |  4 t l

8r0-L17 42-)4
Abcrdeen Rooj
4 7 Z t 7 n - 4 7 6 1

Determination (%)

pH (paste)
Electrical Concluctivity G 25oC

(nmhos/crn)
Saturation Percentage
Calciun (meq/l)
Ibgnesir.un (meq/1)
Sodiwn (meq/l)
SAR
ESP
Caclium Carbonate Eauiv.
Pyritic Sulfut:

7.0
z.z

30
I4
I?,
2 .0
0 .55
-0 .44
14

3 .8
5 .2 ,

3Z
47
15
0.  68
0 .L2
-1 .1
0 .24
0 .28

7 .5
) A

28
4 . 5
) )

19
10
12
8.3

6 .9
1 .0

z6
', .l

r .4
3.4
2 .4
2 .2
0 .81

/ . 6
0 .67

z6
0.  35
0 .20
5 .0
9 .5
11

9' nt



i

CAMP DRESSER & McKEE INC.
Allen D. Ennnel
Febnrary 6, 1981
Page Z

RE: BI}-IL742-L4

REPORT OF ANIALYSIS

Iab Designation 810-11742-14-1 870-71742-14-2 870-I1742-'J.4-3 870-I7742-L4-4 8L0-1L742-14-5
Sponsor Designation lpra'er Surmyside Lower Sumyside GiLson Roof Gilson Floor Aberileen Roof

F loor  65r -70 '  472 '7" '476 '

Determination (%)

Particle Si.ze Analysis
Very Fine Sand
Sand
si l t
CLay
Texture - USDA

Zt
?,2
11
s1

or
28
11
s1

ig
4l
10
I

u,
13
5
1s

Z+
23
13
SC



CAMP DRESSER & McKEE INC.
A11en D. frmnel
February 6, 1981
Page 3

RE: 8L0-l]-74Z-I4

I{LPORT OI; ANA]JSIS

lab Designation
Sponsor Designation

810-11742 -L4-6
Aberdeen Roof
476 ' -477 '7 "

Br0 -7 t742-14-7
Aberdeen Floor
483r3"_488r3"

810-Lt7 42- 14-8
lower Sunnyside
407 ' -4L2 '

8r0-7r742-14-9 8L0-r1742-14
lower Sururyside Lower Strnys
4 I8 t2u-423 tz t t  1793 '10"_179

Determination (%)

pH (paste)
breitric"i conductivity @25oc

(nnnhos/cm)
Saturation Percentage
Calcium (meq/l)
Magnesiurn (meq/1)
Sodium (meq/1)
SAR
ESI]
Calcium Carbonate Equiv.
Pyritic Sulfur
Part icle Size Analysis
Very Fine Sand
Sand
si l t
Clay
Texture (tlSDA)

7.3
0 .5

53
0 .  79
0 .  3B
3.0
3 .9
4 .3

9' ot

7.8
1 .3

Z5
0 .  38
0 .  14
T2
L J

25

9'rt

7 1

3.2

27
19

3 .8
0 .83
-0 .04
1B

7.4
2 ,6

30
6 .7
6 ,3
L7
6 .7
7 q

19

: _

15
12
s1

L.2

29
1 .1
1 .1
10
9 .5
11

?o

83
11
6
1s

oa
17
15
s l

- ?/ )
1Z
13
s1

58
z8
14
s1



CAMP DBESSER & McKEE INC.
Allen D. Enrnel
February 6, 1981
Page 4

RF: 8I0-LL742-L4

I].EPOR'T OF ANALYSIS

Lab Designation
Sponsor Designation

8I0-LL7 42- 14- 11
Lower Sunnyside
R o o f  1 7 9 6  r 6 ' ' - 1 7 9 8  r 1 0 r t

810-11742 - t4- IZ
Lower Stumyside Floor
1802 r  9 " -  1809 r  9 "

8L0-LL7 42-14-13
Aberdeen Roof
2247  |  -22521

810-11742-  14-  I
Aberdeen Floor
2256 '3n-ZZ67t  3 '

Determination (%)

pH (paste)
Eteitricai Conductivity @25oC

(rnmhos/cm)
Saturation Percentage
Calcium (meq/1)
lulagnesium (meq/l)
Soclium (ineq/l)
SAR
ESP
Calcium Carbonate Equivalent
Pyritic Sulfur

7.6
1 .1

34
1 .1
0 .62
9 .8
11
12
15

3.6
4 .3

34
45
2T
1.5
0 .23
-0 .  93
0 .  38
0 .29

7 .4
) )

26
2.9
9 .8
t9
7 .5
9 .0
8 .8

6 .7
0 .  96

3Z
2.8
7 q

2.L
L .Z
0 .  57
0 .45



CAMP DFIESSER & McKEE INC.

A1len D. Enmel
February 6, 1981
Page 5

RE: 8 l -0-  11742-  14

IIIPORT OF ANALYSIS

Lab Designation
Sponsor Designation

8L0-rr7 42- 14- 11
Lower Sururyside Roof
1 7 9 6 ' 6 r r - 1 7 9 8  t  1 0 ' ,

BIO-TL7 42-L4.LZ
Lower Sunnyside Floor
1 9 0 2  r  9 ? ' _  1 8 0 9  r  9 r l

8L0-LI742-14-13
Aberdeen Roof
2247  |  -22521

8L0-LT7 42-14 - 14
Aberdeen Floor
225613t t_2Z6Lt  5 ' '

n"!Sl'Ueggg*g)_

Particle Size Analysis
Very Fine Sand
Sand
si l t
Cl.ay
Texture - USDA

These samples
if additonal

are schccluled
storage t.i:ne is

to  be d isposed of  90
necded. Ilxtensions

:_

13
10
s l

days after the
are subiect  to

date of thi.s report.
a storage clurgc.

ia
11
11
s l

i t
25
10
s l

t r
11
8
1s

Please notify us in wri.ting

BY

Clrris Shugarts
Soils and Overburden Superwisor

CS/r  j f



C. LETTER OF EXPLANATION

(CAMP DRESSER AND MCKEE)



' r  
. - l

\ J - ' l =  -  -  i

env t tonme&l engrnee/s, sc€nlrsis,
plannet s, & mane -3eme n! corsu/ianls

February 13, 1981

CAMP DRESSER & McKEE INC.

1 1455 West 48lh Avenue
Wneai Ridge, Colorado 80033
303 422,0469

Mr. Attren Ennel
AliCA Coal Leasing, Inc.
P.0.  BcD( 1027
Price, Utah 84501

Dear tr&". Errnel:

I slrare your concern that the laboratory data we presented you
did no-" correlate with your er?ectations. I hope the following
explai:at.on rvill clear rrp the major discrepancies.

In regaris to the high amcr::rts of sand found in all samples, we
spot checked our results. 'de carried out sieve fraction analysis
on sa:pie nu:nber 2 (Lower Sunnyside floor nraterial) arid forrnd 82%
sand (21;,-0.05nrn) which agreed with the result we previously found
using the AST,U hydrometer method. The distribution of particle
size fl'actions were foi:iid to be as foliows:

neC:u'r sand (0 . 5nrn- 0. 25nrn)
fine sand (0. 25uun- 0 . lr,nl)
rareq'. fine sand (0. 1nm- 0 . 05m'n)

.L -t)z
57 t';

1 2 %

In adaition) over 50% of the nredi.um sand t'as actuaily con'prised of
coal fragineirts. This preponderance of fine and very find sand can
be obscured macroscopically and lead one to characterize the roof
and fXoor naterial as carboniferous shale. I suspect that these
fine anC \rery find sands accoiint for the discrepancy in the particle
size ciassification between the laboratory and field workers.

Variaiio:: in the chenical daia we presented can be accounted for by
variation in lithology and oxidation. Samples Z and 12 were fornd
to ha',e ior'' pH values arrd significant qua:rtities of pyritic sulfur,
probablv of the fine grained framboiful type. The acid generated.
fro:r p1':'ite oxidation is neutralized by reaction rvith calciuri carbonate
anC piinirl, bese contai.nirlg nrincrals such as feldspars. Fligh levels
of cll-ciii:,1 uid :naencsirnri j-tr the seturated pestc cau be accounted for
by tir"- ireutralization of calcirm and nagnesiun carbonates respectively.
Ithen a-l-i the caiciun and mag:resiun carbonate is consumed the pH
nonnally drops and is generally buffered at between pH 3-4 by the
gradual neutralization of primary minerals such as feldspars.

A +  + l - - - - ^  
- ' l ^ , ,  

- - Y - I--\L L.:rrir! rurl j,: values, an appt'eciable qr:antity of the calcium,
nngnesii:n and especially sodiurn and potassium may come from the
acid.ic rteaCreri-ng of primary rn-inerals. Thus the arpunt of pyrite



Ih. A11en h.mel
k a ^ * r a n z  |  (  l u x ' L

- J ,

D a o a  ?

and its degree of oxidation effects
r+ - '^ -- j-r^1-. - ir-e1y that variat ions. t  L  l ->  l r , f s l rJ - /  I r ^

of pyri.te oxidation can account for
col,*ilosition between these sainples .

CAMP DRESSER & McKEE tNC.

the ie.v-el-s of soluble salts.
i r  f 1 - . - .  4 s . t 1  1 n i  - i  t a  n r t A  A a , p o n-Lr1 Ll lu ' ,  di i iuu-r.  L ,  >L/.Y dlru. Lr,sBr vu

n"pst of the variation in chemical

I hope this explanation helps to clear up so;le of the questions
you have. Please feel free to cail back ifyou have further questions.

Sinqereiy,. ,,,,

O!:- v/iLf.eb -/-A< J

Jin Robbi-lts

J T V  L d
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:}NNING, DEPARIII{ENT OF NAII'RAL' RESOITRCES in and for the SIAIE OF IIIAH.
IN TIIE MATIER OF IHE PERMAIiIEM
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counry ot caruon, I 
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t"H'ffi'#"#H;i,ffihHh#i[
tte .----.--.9ene.r-e..1--t!en.es.e.r'..--..... or rhe sun-Advocare, fiffiffir6iltr$5$ff*,tffiffi.H"$ll

l ninins is ln tbe Pinnacle -Itfiine 
'anC 

lner Uin-e.
a weekly newspaper ot seneral circulation, pubtished at price, 

[.-.tr9#*A{,Hffii$lm"u ]:ff
fi,represendng tne cmpany,le'.]Ir. Sadiuet C.

StateandCountyaforesaid'andthatacertainnotice,atruecopyif f idln*, : f f i

or which is hereto attached, was pubtished in the fun issue or f r $St#trr::g*[ffiffi?*"; r"**
[.3hip'13-Sout\_nangb tl East" Carbon Oo*ty,

such newspapei ror _..._..-rp.y.r'....1t).-........... l:rt?l*Hfhtr"fieffiffii:IfihT$S
[,Towns]rip 13 South, Range 1l Easf lat l, Section

consecut ive issues,andthat thef i rs tpubt icat ionwasonlhe[* t f f i tn '#" f f i

-*l-7.-Ltl--- day or ----9s gp.,-bs!'.

tast publlcation of such notice was in the issue of such newspaDer i33Tr89.J-Erist' SW"yrttiffyr''NEYrltWYrSWYr.'"e' i, I[]tl{WYrSWYr. Section'17 and E%SEYTNEYT,

dared rhe-?erh-..-..dayof ........es.r.s.b.ef ......-.......-, 1e.e6- i,wiilt}'l*T;1xi;l,f#flx,
./ I Townshio 13 South. Ranse lfi'East. .Carbon-/ , \ rJii$ii-Ts 

-i;tti, -niiiii-it;bl,ii, 
.ca;b"'i

-/ ,/" 
', 

., ,./ t,od;6;trfi,Sft6nlf,.liril; -.sect,ii' 
s reul,

(k3.2-t-----,:/-t {.d--{-(-Z'.tZtz{:z?-- [ NEYI, N]1NWYr, N%SEYI Section 7, N]t,-"--2'-'-- 
; N)rswy., SEYr Section 8, StllSstYr Section 9,
i and NltNEYr Section 17. 'Ttact 2 (Lease

Subscrlbed and sworn to before me this i.Modification), 16-0 8q9!,-Town$tp-!!-.*$1,'
I EA$q- lt ' it8st" S%NEYr, NIINE%SWYI,
I  NE{ rSEYr ,N} tNWYrSEYrSecdon l? .  . ,  .I NEYTSEYT, NrrlNWYrSEYr Section 17.

??.!!1..-.a"y of .----....-99.!.?P_:.I_...._.-., ts..9.9.- i'' r. Feaeiarlase tt$zlil,-14;cre, rornpbip'.13 South, Range U East" Carbon County, Utah,
-/ .r A \n t , p*-Sw7.,s'ivdsnyrStcdong. ,

-.-.........Nt4.&+...*...94.4!*J-......-. : STlB$,",1i#T.l?.ff'* "o"i, rowrship 13
/ / Notarv Public. south, Ranse u East" carbon co,iibitdf,

, SltNWYr, NllSf,[IYr, SEYTSWYT Section ?.
Ttre discribid rireas are contained on tlre

My commission expires ''':1.:...::l.:::...1-1Li..::: i.:!::,!.!!,\s ..---.--. I ffi%*$tfti&E1fiEt#fqtjt$ffii?.B' minute guadrangle mep series (topographic).
A copy of the-Mining aqd neclafratign Pla.n

County Clerk of Carboh County, Carbon County
Courlhouse, Price, Utah. Any person aggrieved
by this Mining and Reclamation PIan as ap
plication for perrnit renemal ls hereby requested
lo submit written iomments to the Division of
Oil, Gas, and Mining, fa$r*est 355 W. North
Temple, 3 Triad CentEr, Suite 350, Salt l,ahe City,
Utah S{f80. ':..-puUU*rea 

in tbe Sun Advocate &ober l?, 22,
2{ and29,1986.

A conV of the Minine and Reclanation Plan
Publication fee, g ---.-----.-.-!-92.,.0..q- , suUmi-tt6a--bt-Andal&-nrsources; Gc., is

i a_vailable for fupli_c i4speqtiofiat tbe Office of the
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A. COPY OF NEWSPAPER ADVERTISEMENT



I I I .  NEWSPAPER ADVERTISEMENT AND PROOF OF PUBLICATION



Descriptlon of slrit l
FederBI lcuses;

1. Federal lease Sl-
027304 .  120  ae res ,

.  Township 13 Soui l ' . ,
Range 11 Eist, Cur'oc':
Coula'-1', Ut?,h, SltSSl::
.\ection ? and N\Tl.ri';Cii
Section 18.

2. FeCe:al lease Si-
063058 ,  244  ac rcs .
Toi';nsh!p 13 So', 't ir,
R:ilrge i1 East, Ce,r'ori-'
County, Utah, StzS'r'l'l
Section 8, NEltNWli,
N\Y:t',aN14 \',r. SEl';rli\"'rt
S e c ' r . i o n  1 ? ,  a n d
\I0l,r Ir EYa Seetion LS.

3. Federal lcasc U-
01C58i, i,682.39 ECrc;(.
Ton':ts!'-ip 13 Sciit"h.
Range il East, Car-r:n
Coi.:nt3'. Utah, Sect.c:: 5
(AJ), Seci:,r;r 6 {lJ),

, NEYa, N%I,r'1i va. Nitij[ r?,
Scctic'n 7. I'l%, N16S1'.:r1;,
Slii Se:iio: i, f iv:S:l;'i
Sec5cl 9, anci r\{-^&}E}c
Se ciic:: i7.: Descnpticn cf srji Lel

, lease:
1. Zion's fee leases, 20C

' acres, Tov,nsif.p i.3 Sruih,
F€nge 11 Ea:i, Carbon
Cnurt'y, Lliah, Str'?li tr':!'4,
iv ltSWYa, Str)tS-.l i i 'a
Seciion 7.

1i-re ieser:beC ar?ri
are coniaineC on '}'e

' D e a C s r a n  C a n y o ; r
QuaCrang. lc  (  Lr : r ; r
Caibon Cc. ) of the Un,',,ei,

1 n

]I-

RECLAMTATION PLA_l'i
S U B } I i I T T E D  B Y
TCIWER RESOURCES.
INC., P.O. BOX $27.
Price. tliah 845C1.

TO\iIER R.ESOURCES.
INC. ,  TO ALL
O?5P.A?ORS. TAKEITS
O F  P R O D U C T i O N ,
MiNERAL A. } ;D
ROYALTY OIVNE"AS
AND PltRTiglILAllLY
ALL PEP,SC}{S !N-

NOlrcEo;.'
PROPOSNDCOAL

MINtr.JGAND
RECLAII!/r?TCN
OPEIiATIONS

BEFCRE ?IIE BOARD
OF OIL, GAS, AIiD
MINING,  DEPART.
MEI{T OF NATII.trJI,L
RESOURCES in anC for
the STATE OF UTAH.
BEFORE TTS OFFiCE
OF SURT'ACE IYJMNG.
RECLAMATION ANI)
SNICRCEIT{ENT. Dtr-
PARTMENT OF TIA
iNTERIOR in anC for t]le
1NITEDSTATES.

iN THE MATTEF. OF'
TiIE PERMANE]TT
M i N I N G A N D

T E R E S T E D I N' 
TO-*liSr{P 13 SCLT:{.
RA} :GE 1J .  

"A -qT .CARBON COUNTY:
i.JTAI{.' 

itoi:ce is herebv give-
that  a Min in i  

-ar .^

Recian:ltio;: Piin i: ,.
beer subrniit-ei uncl
Title 30 of the CoCe of
Federal I,car.::at:ons
pertaining to trc Suriace

. Efiects of U..lieflr:i=ri
Ccal itrirLr:q bi. 

-i'o'.ic:

Resc'.rces, 
-.Ine.. 

as an
appiieaiicn for pe:.-r!t to
eorrllrlence -l';iI:l(lo_:d

Room and Fillai foel
rruning on Fecieial le;:l:ts
ten (iC) miles nc,nh -

' northeast of Price. Utaii.
Preseni !ru.n:ng is'in ';L.c
Pinnacle lvine - Zion's ice
lease. The name of ihe
present and ?:o:c_rli
activities is the 

- 
Cen-

tennial Pro3ect anci the
person rec:esertri:t iill
compan;' is M:. S;-imriei
C. Quigley. P.3. Bo:: i0!.:.
Pr:ce, Uh: SiiCi. Aecct:g
to said Drcpe;tr' 

'is 
vie

Carbor: Co,r.lti' hl.cir l.lc.
9ac

ft-::::'0n
]  l : r i n c

.ai tJ
is
io

'rl:: .3'li
: .  . t t . . o



B. PROOF OF PUBLICATION



AFFIDAVIT ()F PUBTICATION

STATE OF UrAH 
I 

"r.County of Carbon, 
I

I ,  R o b e r t .f.r...r-i.tll].u-.y on oath, say that I am

a weekly newspaper of  general  c i rcu lat ion,  publ ished at  Pr ice.

State and County aforesaid, and that a certain not ice, a true copy

of  which is  hereto at tached,  was publ ished in the fu l l  issue of

such newspaper for .... .Ig.qt .(i)

,  .  consecut ive issues,  and that  the f i rs t  publ icat ion

4 t h

last  publ icat ion of such not ice was in the issue of such newspaper

dated the --..?.5!-h-..-..-. day or -..-F.-e.-b.r-qer-y..-.-....-..---.-.-. , 1e .9.1..__

R*L*=l_=-\

of  The Sun-Advocate,

neci.a#frtirv
OPERATIOI\iS

BEFORETIIE BOARD
oF oIL, G.{,S, AND
MINING, DEPART-
MENT OF NATURAL
RESOURCES in and for
the STATE OF IJ"TAH.
BEFORE THE OFFICE.OF 

SURFAC,E MIMNG,
RECLAMATION AND
ENFORCEIVIENT, DE-

IPARTMSNT OF TT{S
INIERiOR in and for the
IJMTEDSTAIES.

II{ TIIE MATTER OF
THE PERMANENT
M I N I N G A N D

t t  t E

NECI.AMATION PLAN
S U B M I T T E D  B Y
TOWER RESOIJRCES,
INC., P.O. BOX t027,
Price, Utah 8r,501.

TOWER RESOTJRCES,
I N C . ,  T O  A L L
OPERATORS, TAKERS
OF PRODUCTIOI { .
M I N E R A L  A N D
ROYALTY OWNERS
AND PARTICUI..ARLY
ALL PERSONS IN-

Subscribed and sworn

T E R E S T E D IN

corrp;rrly is Mr. Sarnuel

TOWNSHIP 13 SOI.ITH,
R A N G E  I 1  E A S T ,
CARBON COUNTY,
UTA}I.

Notice is hereby given
that  a Min ing and ,
Itcclarnation Pian has
been submitted under,
Title 30 of the Code of 

'

Federal Regulations ,
perlaining to the Surface'
Effects ol UnCersround ,
Coal Mining by 

-Tower'

Resources, Inc., as an 1
applicai.ion for permit i,ol
cofilmence Undergroundr
Room and Pillai Coal I
mining on Federai leasesi
ten (10) miies north -l
northeast of Price. Utah. I

, Present minins is'in the I' Pinnacle MinelZon's fee
; lease. The name of the
I prc.scnt and proposed
, rrr 't ivi l. ie; is the 

- 
Cen-'tr,rirri:r l Irrri j t:cL ir,nd the

f.'(:t rt{rrl rCptC::^:nLing Lhe

was on the

that  the

My Commission expi res

My Commission Expires October 26, 19S3

(). ()rriyllr:y, p.O. Boy- 1027,
l 'r ice , Ut:rh 84501. Access
to .srritl propcrty is via
L{lrborr L:ounty Road No.x9:).
'- lescription of said
.t{ eoeral Ieases:

1. Feceral lease SI-
4 ' 1  -  1  1  ,
i r  -  I  r ' i  .  . , t  j i . . , .  ! . 1  .

I  : ' r ' ' : .1 , : r . . -  ; : .  l , r , r , : r  .
F,.:rnf.e 1i i:.:1.-. ' . t .. ' ...a' /,1..

Enforcement, Brook
Towers, 1020 lSth Street,
Denver, Colorado 80202,
setting forth factual
reasons for his complaint
as to why this plan should
not be approved.

Published in the Sun
Advocate Feb. 4, il, 18
and'lJit,ldll.

1 0

,t !. o" y or .... .. | 9 !.f .,-a- riY. -.. .......,1 e --9. l-. -
t;',4''Zkr.-.'-::/.1-/,t:-.:it--t-.:(-l:'.------

---'-=-r=--- "--
t'toyt>{ Public.

Publication fee, g .----.-]-?Q...q-q
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Surface and Groundwater l{ydrologic
lnventory of the Tower tline-Plan and
Adiacent Areas, Garbon Gountyr Utah

The Gentennial Proiect

Prepared for
TOWER RESOURCES, INGORPORATED

,Price, Utah

Febru ary 1981
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2.  GROUNDI"JATER HYDROLOGY

Regu la t i ons  se t  f  o r t h  by  t he  U .  S .  O f  f  i ce  o f  Su r f  ace  l ' l i n i ng

Rec lama t i on  and  En f  o r cemen t  (OS l ' 1 )  (Vo lume  44 ,  nunbe r  50  o f  t he

Fede ra l  Reg i s te r ,  da ted  Tuesday ,  Ma rch  13 ,  1979 )  and  by  t he  U tah

D iv i s i on  o f  O i l ,  Gas ,  and  M in ing  (DOGM)  (U tah  Code  Anno ta ted  40 -

10  e t .  seq .  )  r equ i re  t ha t  wa te r  mon i t o r i ng  P rog ra ins  be

es tab l i shed  i n  a reas  o f  unde rg round  coa l  m in i ng  t o  r r on i t o r  t he

e f f ec t s  o f  m in i ng  ac t i v i t i e s  and  p ro tec t  t he  hyd ro log i c  ba lance

o f  such  a reas .  The re fo re ,  a  hyd ro log i c  i nves t i ga t i on  has  been

conduc ted  on  t he  m ine  p l an  a rea  owned  by  Tower  ReSouceS ,

Inco rpo ra ted  (he re ina f t e r  ca1 led  t he  Tower  m ine  p l an  a rea  o r  m ine

p lan  a rea )  ,  wh i ch  i s  cu r ren t l y  deve lop ing  coa l  r esou rces  by

unde rg round  m in ing -  The  m ine  p l an  a rea ,  l oca ted  no r t h  and  eas t

o f  P r i ce ,  U tah  i n  t he  Deadn ian  Canyon  a rea  ( see  F igu re  1 )  '

con ta i ns  app rox ima te l y  2240  ac res  o f  l and .  The  p ro j ec t  i s

en t i t l ed  t he  Cen tenn ia l  P ro j ec t .

2 .1  Scope

The  scope  o f  t he  g  round i ra te r  sec t  i on  o f  t h : - s  r epo r t  i s  t o

desc r i be  t he  ex i s t i ng  g roundv ra te r  hyd ro log i c  cond i t i ons  o f  t he

Tower  m ine  p l an  and  ad jacen t  a reas  and  t o  desc r i be  t he  me thods

tha t  have  been  and  w i l l  be  used  t o  p red i c t  and  mon i t o r  t he

impac t s  f r om m in ing .  Sec t i ons  w i t h i n  t he  g roundwa te r  sec t i on  o f

t h i s  r epo r t  w i l l  cove r  t he  f o l l ow ing  ma jo r  t op i cs :  me thodo logy ,

ex i s t i ng  g roundwa te r  r esou rces '  g roundwa te r  deve lopmen t  and  m ine
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dewa te r i ng ,  € f f ec t s  o f  m in i ng

hyd ro log i c  ba lance ,  m i t i ga t i on  and

mon i t o r i ng  p l ans .

ope ra t i on  on  t he  g roundwa te r

con t ro l  p l ans '  and  g roundwa te r

2 .2  Me thodo logy

In fo rma t i on  used  i n  p repa r i ng  t he  g roundwa te r  hyd ro log i c  sec t i on

o f  t h i s  r epo r t  has  been  ga the red  by  f i e l d  i nves t i ga t i ons .  Wa te r

qua l i t y  samp les  have  been  co l l ec ted  and  ana l yzed .  Pe r t i nen t

l i t e ra tu re  has  been  exam ined . I n  add i t i on '  expe r i ence  o f

pe rsonne l  wo rk i ng  f o r  t he  m ine  has  been  u t i l i zed  t o  ob ta i n

pe r t i nen t  i n f o rma t i on  o f  cond i t i ons  encoun te red  unde rg round .

A11  wa te r  qua l i t y  samp les  have  been  and  w i l l  con t i nue  t o  be

ana l yzed  by  a  ce r t i f i ed  l abo ra to r y . A t t achmen t  A  l i s t s  t he

labo ra to r y  me thods  used  f o r  samp le  ana l yses .  Pump ing  t es t s  have

been  used  on  t he  ex i s t i ng  wa te r  we11s . Wa te r  r i gh t s  we re

de te rm ined  by  exam in ing  cu r ren t  r eco rds  o f  t he  U tah  D i v i s i on  o f

V ia te r  R igh t s .

2 .3  Ex i s t i ng  Groundwa te r  Resou rces

Th i s  sec t i on  o f  t he  repo r t  dea l s  w i t h  t he  g roundwa te r  r esou rces

o f  no t  on l y  t he  Tower  m ine  p l an  a rea ,  bu t  a l so  o f  t he  reg ion  as  a

who1e .  An  unde rs tand ing  o f  geo logy  as  i t  r e l a tes  t o  g roundwa te r

hyd ro logy  i s  ve ry  impo r tan t r  dnd  consequen t l y  w i I I  be  d i scussed

b r i e f l y .



2 .3 .1  Reg iona l  G roundwa te r  t l yd ro l ogy

The  Tower  m ine  p l an  a rea  i s  l oca ted  v r i t h i n  t he  Book  C l i f f s  coa l

f i e l d ,  wh i ch  ex tends  f r om the  U tah -Co lo rado  s ta te  l i ne  t o

Cas t l eEa te ,  U tah .  The  gene ra l  d i p  o f  t he  s t r a ta  i n  t he  v i c i n i t y

o f  t he  m ine  p l an  a rea  i s  t o  t he  no r t h  and  eas t  a t  app rox ima te l y

10  pe rcen t  ( 6  deg rees )  (Doe I l i ng ,  1972 )  .  The  s t r i ke  o f  t he

s t ra ta  co inc i des  i n  gene ra l  w i t h ,  t he  t r end  o f  t he  c l i f f s

(Sp ieke r ,  7925 ) .

Geo log i c  f o rma t i ons  exposed  w i t h i n  t he  m ine  p l an  a rea  a re  t he

B lackhawk  and  P r i ce  R i ve r  f o rma t i ons  o f  t he  Mesave rde  Group  and

the  No r th  Ho rn  and  F lags ta f f  members  o f  t he  Wasa tch  Fo rma t i on

(see  F igu res  2  and  3 ) .

B lackhawk  Fo rma t i on -  The  B lackhawk  Fo rma t i on ,  wh i ch  d i r ec t l y

ove r l i es  t he  } l ancos  Sha le  i n  t he  v i c i n i t y  o f  t he  Tower  m ine  p l an

a rea  (Doe l l i ng ,  1972 )  ,  i s  t he  m idd le  and  coa l  bea r i ng  un i t  o f  t he

Mesave rde  Group .  The  B lackhawk  cons i s t s  o f  a  basa l  sands tone

( the  Abe rdeen  Sands tone ) ,  ove r l a i n  by  mass i ve  beds  o f  g ray  t o

bu f f  sands tone  w i t h  a l t e rna t i ng  beds  o f  sandy  sha le '  sha le '  and

coa l  (C la r k ,  ! 928 )  ,  I n  t he  v i c i n i t y  o f  Lhe  Tower  m ine  p l an  a rea '

t he  B lackhawk  Fo rma t i on  i s  abou t  1000  f ee t  t h i ck  (Doe l l i ng ,

r972) .

Acco rd ing  t o  C la r k  ( 1928 '  p .  L9 ) :
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The  coa l  bea r i ng  pa r t  o f  t he  B lackhawk  Fo rma t i on  cons i s t s  o f
mass i ve  beds  o f  g ray  t o  bu f f  sands tone '  a l t e rna t i ng  w i t h
sna l l e r  amoun ts  o f  sandy  sha1e ,  sha le  and  coa l  beds .  The
sands tone  i s  composed  la rge l y  o f  semi rounded  qua r t z  g ra ins
cemen ted  by  ca rbona te  o f  l ime  and  i s  reasonab ly  we l }
conso l i da ted  bu t  no t  g rea t l y  i ndu ra ted  excep t  some  o f  t he
f i ne -g ra i ned  and  h i gh l y  ca l ca reous  beds .  The  sha le r  ds  a
ru1e ,  i s  mo re  o r  l - ess  sandy  and  ad jacen t  t o  t he  coa l  beds
usua l l y  con ta i ns  some  ca rbonaceous  ma te r i a l .  The  coa l  beds
have  been  ex tens i ve l y  bu rned  a t  t he  su r f ace r  and  t he
assoc ia ted  rocks  a re  g rea t l y  a l t e red  i n  cha rac te r  and
compos i t i on .  A t  many  p laces  where  coa l  beds  have  bu rned ,
the  rocks  ove r l y ing  them have  fused r  dnd  eve rywhere  they  a re
p redom inan t l y  r ed  i ns tead  o f  g ray  and  bu f f ,  t he i r  o r i g i na l
co lo r s .

Tbe  do rn inan t  f ea tu re  o f  t he  coa l -bea r ing  pa r t  o f  t he
BLackhawk  Fo rma t i on  cons i s t s  o f  t he  mass i ve ,  c l i f f - f o rm ing
beds  o f  sands tone ,  wh ich  l i e  benea th  many  o f  t he  p r i nc ip le
coa l  beds .  Some  o f  t hese  sands tones  beds  a re  exposed  f o r  20
to  30  m i l es  i n  eas t -wes t  ex ten t .

The  p resence  o f  sha le  l aye rs  i n  t he  B lackhawk  Fo rma t i on  ac t s  as

an  e f f ec t i ve  ba r r i e r  t o  t he  ve r t i ca l  movemen t  o f  t he  wa te r  w i t h i n

the  f o r i na t i on .  The re fo re '  wa te r  pene t ra t i ng  i n to  t he  B lackhawk

probab ly  pe rco la tes  downward  un t i l  i t  encoun te rs  a  sha le  l aye r ,

wh ich  then  causes  ho r i . zon ta l  movemen t  to  the  su r face  o r  t o

ano the r  sands tone  f i nge r  w i t h i n  t he  f o rma t i on .

P r i ce  R i ve r  Fo rma t i on .

P r i ce  R i ve r  Fo rma t i on ;

Ove r l y i ng  t he  B lackhawk  Fo rma t i on  i s  t he

composed  o f  a  mass i ve  basa l  sands tone ,

( r e fe r red  t o  as  t he  Cas t l ega te  Sands tone )

ove r l y i ng  t he  Cas t l ega te  (C Ia r k ,  1928 ) .

and upper  beds

The  Cas t l ega te  Sands tone  cons i s t s  o f  mass i ve r  f i ne -g ra ined  to

med iun -g ra ined  sands tone  beds  (Doe l l i ng  |  1972)  wh ich  a re  g ray  to

bu f f  and  composed  na in l y  o f  semi rounded  g ra ins  o f  qua r t z  (C1ark ,



1928 ) .  The  basa l  po r t , i on  o f  t he  Cas t l ega te  i s  a  t r ans i t i on  zone

f rom sandy  sha le  to  sands tone  and  i n  many  a reas  sha le  and  sandy

sha le  a re  encoun te red  nea r  t he  t op  o f  t he  sands tone  bed  (C la r k ,

1928 ) .  The  Cas t l ega te  Sands tone  i s  app rox ima te l y  250  f ee t  t h i ck

nea r  t he  Tower  m ine  p l an  a rea  (Doe l l i ng  I  19721 .

The  upger  po r t i on  o f  t he  P r i ce  R ive r  Fo rma t ion  cons i s t s  o f  two  o r

more  th i ck  beds  o f  sands tone ,  i n te rbedded  w i th  th in -bedded  sha le

and  sa rdy  sha le  (C la r k r  I 928 ) .  The  sands tone  l aye rs  a re  mass i ve ,

wh i t e  t o  g ray  beds ,  cons i s t i ng  o f  sem i -angu la r  g ra i ns  o f  qua r t z .

The  sha les  a re  p redo rn inan t l y  g ray  i n  co lo r  w i th  occas iona l  t races

o f  o l i ve -g reen  sha les  i n  ce r t a i n  a reas  (Doe l1 i ng ,  I 972 ) .

No r th  Ho rn  Fo rma t i on .  The  No r th  Ho rn  Fo rma t i on ,  t he  l owe r -mos t

member  o f  t he  Wasa tch  Fo rma t i on '  cons i s t s  o f  a  se r i es  o f  sha le ,

sands tone ,  m ino r  cong lomera te  and  f reshwa te r  l i nes tone .  The

sha les  va ry  f rom ye l l ow  to  g ray  o r  g ray -g reen  i n  co lo r  and  a re

usua l l y  ca l ca reous  and  s i l t y  (Doe l1 ing  |  1972 ;  C la rk  I  ) -92B)  .  The

sands tones  a re  tan  to  ye l Iow-g ra !  t  f i ne  to  coa rse -g ra ined

cong lomera te  sands tones  w i th  i n te rbedded  h igh l y  co lo red  sandy

sha le  (C la r k ,  1928 ) .  L imes tone  i nc reases  nea r  t he  uppe r  po r t i on

o f  t he  member  (Doe l l i ng ,  1972)  .  Near  the  Tower  m ine  p lan  a rea ,

t he  No r th  Ho rn  i s  abou t  600  f ee t  t h i ck .

F ' l  ags ta f  f  L imes tone .  The  F lags ta f  f L imes tone ,  a l so  a  member  o f

o f  t h in -bedded  l imes tones ,the  Easa tch  Fo rma t ion ,  cons i s t s

sha les ,  and  sands tones  (Doe l1 i ng , 19721.  The  var i co lo red  sha les



are  in te rbedded  w i th  lacus t r ine  and  mic roc rys ta l l i ne  l imes tone .

The sands tones  are  f ine-gra ined to  med ium-gra inedr  redd ish-brownt

and  genera l l y  less  p len t i fu l  than  the  o ther  cons t i tuen ts

(DoeI l i ng ,  Ig72 l  ,  The  F lags ta f f  L imes tone  sur faces  jus t  no r th  o f

the  mi -ne  p lan  area  on  the  p la teau (F igure  2)  .

Fau l t s .  There  a re  no  fau l t s  known to  ex is t  w i th in  the  Tower  m ine

p lan  a rea .  No  ma jo r  fau l t s  ex is t  i n  the  a rea  ad jacen t  to  the

mine p lan  area ,  however  Doe l l ing  ( I972)  shows tha t  one minor

fau l t  may ex is t  about  one-haI f  m i le  south  o f  the  por ta l  a rea .

GJoun i lwa te r .  The  p r i nc ipa l  f ac to r  con t ro l l i ng  the  occu r rence  and

ava i l ab i l i t y  o f  g roundwate r  i n  any  a rea  i s  geo logy .  As  no ted  by

Pr i ce  and  Wadde l l  ( L972 ,  ,  nea r l y  a l l  o f  t he  reg ion  su r round ing

the  Tower  m ine  p lan  a rea  i s  under la in  by  rocks  o f  con t i nen ta l  and

mar ine  o r i g in ,  cons i s t i ng  p redomina te l y  o f  i n te rbedded  sands tones

and  sha les .  A l though  some o f  t he  sands tones  i n  the  reg ion  se rve

as  t he  p r i nc i pa l  wa te r -bea r i ng  s t r a ta r  t he i r  ab i l i t y  t o  y i e l d

wa te r  f o r  ex tended  pe r i ods  o f  t ime  i s  l a rge l y  con t ro l l ed  by  t he

fac t  t ha t  t he  sands tone  beds  a re  re la t i ve l y  impermeab le  and  by

the  ex i s tence  o f  t he  i rnpe rmeab le  i n te rbedded  sha le  l aye rs ,  wh ich

p reven t  t he  downward  movemen t  o f  a  s ign i f i can t  amoun t  o f  wa te r .

Accord ing  to  the  U .S .  Geo log ica l  Survey  (1979) '  g roundwate r  in

the  reg ion  ex is ts  under  water  tab le ,  a r tes ian ,  and perched

cond i t ions .  Water  tab le  cond i t ions  ex is t  p r imar i l y  in  sha l low

a l luv ia l  depos i ts  a long la rger  perenn ia l  s t reams and in
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re la t i ve ly  f la t  l y ing  sed imentary  rocks .

ex is t  a t  g rea ter  depths  where  a  conf in ing

permeab le  member . However r  p ressures

su f f i c ien t  to  p roduce  f low ing  we1 ls .

cond i t i ons  ex is t  where  the  con f in ing  layer

bear ing  s t ra ta .

Ar tes ian  cond i t i ons

layer  over l ies  a  more

are  genera l l y  no t

Perched or impeded

l ies  beneath  the  water

2 .3 .2  H ine  P lan  A rea  Aqu i f e r s .

Sp r ings  and  seeps .  Sp r ings  and  seeps  v re re  i nven to r i ed  w i th in

and  ad jacen t  t o  the  Tower  m ine  p lan  a rea  to  ob ta in  an  i ndex  o f

g roundwate r  hyd ro log i c  cond i t i ons  i n  t he  a rea .  The  i nven to ry  i t as

conduc ted  du r ing  the  fa I I  o f  1980  du r ing  wh ich  t i r ne  the  m ine  p lan

a rea  was  wa lked  and  f l own  ove r r  and  seeps  and  sp r ings  found  a re

shown  on  F igu re  4 .  A  f i e ld  ana lys i s  was  made  o f  each  sp r ing '

i nc lud ing  d i scha rge r  wa te r  t empera tu r€ r  and  conduc t i v i t y

measuremen ts .  A  wa te r  qua l i t y  samp le  was  co l l ec ted  and  ana lyzed

f ro rn  each  sp r ing  found  nea r  the  m ine  p lan  a rea .  The  resu l t s  o f

these  ana lyses  a re  found  i n  A t tachmen t  B  and  shown  g raph ica l l y  on

the  map  i n  F igu re  4 .

No  sp r ings  were  found  on  the  Tower  m ine  p lan  a rea .  One  sma l l

sp r i ng  was  i den t i f i ec l  abou t  one -ha1 f  m i l e  sou th  o f  t he  po r ta l

a rea ,  A  sp r ing  was  a l so  l oca ted  abou t  one  m i le  no r theas t  o f  t he

mine  p lan  a rea  ad jacen t  t o  C lea rwa te r  C reek .  F lows  measured  i n

these  sp r ings  ranged  cons ide rab l y  as  a  resu l t  o f  recen t

p rec ip i t a t i on .  F low  a t  S18- l  changed  f rom a lmos t  no  f l ow  to  13

gpm (0 .03  c f s ) .  Sp r i ng  534 -1  had  a  f l ow  ra te  o f  10  gp rn  (0 .02
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cfs ) .  Four  sna1 l  ponds  about  a  n i le  nor th  o f  the  mine  p lan  area

boundary nere sampled. These ponds may be part ia l ly  fed by

spr ings dur ing part  of  the year.  Howev€rr  i t  appeared at  the

t ine of  sampl ing that the water in these ponds probably was

s to red  s to rm runo f f .

werrs.  water f  or  use by the rnine is suppl i .ed f  rom two wel ls

located near the portal  area and shown on Figure 4.  Some data

was ob ta ined f rom punp ing  tes ts  on  these we} Is .  Wel l  *1  i s  130

fee t  deep and had a  s ta t i c  water  leve l  o f  58  fee t .  A f te r  four

hours of  pumping at  50 gpmr the water leve1 had been lowered to

67 fee t -  In  January  1981 '  a f te r  about  th ree  months  o f  use ,  th is

we l l  was  a lmost  d ry .  Recharge is  very  meager"  These fac ts  seem

to  subs tan t ia te  the  len t icu la r i t . y  and t igh tness  o f  the  fo rmat ion .

I t  appears that  the aqui fer  supply ing the wel l  was perched ancl

very srnal l  and thus does not produce a Sustained yield even

though the in i t ia l  pump test  appeared f .avorable.  This wel l  is

now being deepened in an at ternpt to improve the yield"

Wel I  *2  was in i t ia l l y  d r i l l ed  to  a  depth  o f  155 fee t  and had a

s ta t i c  water  leve l  a t  57  fee t .  A f te r  two hours  o f  punp ing  a t  30

gpmr  the  Ieve l  was  lowered to  88  fee t .  The we l l  was  then dr i l led

to a depth of  280 feet and pumped again.  This second pump test

produced alnost twice as much drawdown with onJ-y one-hal f  as much

purnping as the f i rst  test .  Af ter  onJ-y one hour of  pumping at  the

same rate of  30 gpm the water leve1 had dropped from 57 feet to

t00 feet.  The f low at  the end of  the pump test  was only 25 gprn.
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These resu l ts  a lso  seem to  show tha t  the  water  i s  perched and is

qu i te  I im i ted  in  ex ten t .  A f te r  th ree  weeks  o f  pumping ,  in

February  1981,  th is  we l l  a lso  a lnos t  d r ied  up .  Recharge is  very

s Iow.

Groundwater  oua l i t y .  Water  qua l i t y  samples  s te re  co l lec ted  and

ana lyzed f rom the  two ident i f ied  smal l  spr ings  re fe r red  to

prev ious ly  (518-1  and S34-1) .  In  add i t ion ,  water  qua l i t y  samples

have been obtained from T{eI l  *1 and WelI  *2.  The resul ts of  the

chemical  analyses are presented in Attachnent B and in Figure 4.

Groundra ter  f rom spr ing  SI8-1  var ied  w i th  the  four  samples

co l lec ted  f rom a  sod iun-su l fa te r  to  a  magnes iun-su l fa te ,  and then

to  a  nagnes ium-b icarbonate  type .  To ta l  d isso lved so l ids  (TDS)

leve ls  ranged  f rom 840  to  1560  mi l l i g rams per  I i t e r .  FLows

ranged  f rom jus t  a  seep  to  on ly  13  gpm (0 .03  c fs ) .  Qua l i t y  o f

the water improved with t ime even though f low general ly

decreased. This inprovernent in qual i ty is not expected to be a

long- te rm t rendr  bu t  more  1 ike1y  is  a  seasona l  var ia t ion  or  a

shor i - te rm f luc tua t ion .  Water  in  spr ing  534-2  had a  TDS leve l  o f

465 mitr l igrams per l i ter  and l ras a magnesium-bicarbonate.  TDS

leve l .s  in  Wel I  * l  and  Wel l  *2  were  1164 and 846 n i l l i g rams per

l i ter  respect iveLy. The sample f rom Wel l  *1 vras a calc ium-

sul faLe whi le the sample f rom WelI  *2 was a magnesium-

b icarbonate .  Tbe average lDS concent ra t ion  f ron  a l l  g roundwater

samples  co l lec ted  was 998 mi l l ig rams per  1 i te r .  The genera l

t rend s ras  fo r ' the  h ighes t  qua l i t y  water  ' to  come f  rom the  h igher
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elevat ion stat ionr dnd the lowest qual i ty l rater to come from the

lowest  e leva t ion  s ta t ion .  Th is  t rend is  cons is ten t  w i th  the

t rend found in  the  Book C l i f f s  and Wasatch  P la teau reg ion  as  a

who le .  As  water  perco la tes  down th rough the  fo rmat ions '  qua l i t y

o f  the  groundwater  decreases  as  cons t i tuents  a re  p icked up  f rom

the fo rmat ions .  Spr ings  issu ing  f rom the  sha l low sandstones  are

pr inar i . ly  calc ium-bicarbonates.  As water seeps through the

sha les ,  the  water  g radua l ly  p icks  up  more  magnes ium and su l fa te

ions ,  and the  to ta l  d isso lved so l ids  concent ra t ions  inc rease.

Trace ne ta l  concent ra t ions  were  a l l  re la t i ve ly  low except  fo r  one

sample f rorn WeI l  *1 which had a relat ively high total  boron

concent , ra t ion  o f  2 .68  mi l l ig rams per  l i te r  (d isso lved boron was

not  measured) .  A11 o ther  boron  concent ra t ions  were  s ign i f i can t ly

lower.  Groundwater ortho-phosphate concentrat ions ranged from

less  than  0 .001  mi l l i g rams per  l i t e r  a t  S I8 -1  and  534-1  to  0 .05

mi t l ig rams per  l i te r  a t  S18-1 .  The h ighes t  n i t ra te  leve l  was

on ly  1 .06  n i l l i g rams per  l i te r  a t  518-1 .  Hydrogen ion  ac t iv i t y

as  measured by  pE ranged f rom 7 .1  to  7 .7  in  the  groundwater

samples.

2 .4  Groundwate r  Deve lopnen t  and  M ine  Dewate r ing .

This  sect ion of  the repor t  d iscusses the groundwater  supply  and

usage in  the mine p lan and adjacent  areas as wel l  as the p lan for

use of ,  water  wi th in  the mine.
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2.1 .1- I {a te r  SUPPI  Y

The Boot  C l i f f s ,  where  tbe  Tower  mine  p lan  area  is  loca ted ,  and

the adjacent Wasatch Plateau act  as recharge areas for regional

groundwater systems (Pr ice and Arnow, L97 4,  .  Only a smal l

por t ion  o f  the  annua l  p rec ip i ta t ion '  p robab ly  much less  than f i ve

percentn  recharges  the  groundwater  supp ly  (Pr ice  and Arnow,  : - -974 i

U.S.  Geo log ica l  Survey l  I979) .  The depth  o f  water  in f i l t ra t ing

through the  sur face  to  sa tura ted  beds  is  smal l  due to  the

presenc€ of  the relat ively i rnpermeable shale layers near the

surface over much of  the area and to the potent ia l

evapot ransp i ra t ion  be ing  grea ter  than the  ra in fa l l .

Pr ice  and Arnow ( I974)  ind ica te  tha t  p roper ly  cons t ruc ted  we l ls

in  the  Pr ice  R iver  Bas in  wouLd have on ly  l im i ted  y ie lds  (normal ly

less than 50 gpm). Wel ls i rnmediately adjacent to the Tower mine

plan area coul-d normal ly be expected to y ie ld less than 10

ga l lons  per  m inu te  (Pr i ce  and  Wade l l '  1973) .  fnc reased  y ie lds

cou ld  poss ib ly  be  expec ted  f rom we l ls  penet ra t ing  h igh ly

f rac tu red  sands tones .

Rocks  in  the  mounta inous  areas  near  the  Tower  mine  p lan  . r . "

genera l l y  have low spec l f i c  y ie lds  (0 .2  to  0 .7  percent )  and low

hydrau l i c  conduc t i v i t i es  (Pr i ce  and  Wadde l l ,  1973) .  The  vo lume

of recaverable waLer in the area is srnal l r  averaging less than

600 acre- fee t  per  square  n i le  in  the  upper  100 fee t  o f  sa tura ted

rock  (Pr i ce  and  Arnow,  1974) .

The  qua l i t y  o f ,  g roundwate r  i n  t he  P r i ce  R ive r  Bas in  de te r i o ra tes
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v r i t h  d i s t ance  dc r rns t ream nuch  t he  same  as  su r f ace  wa te r .

D i sso l ved  so l i ds  concen t ra t i ons  i n  g roundwa te r  r ange  f r om l ess

than  50G i n i l l i g rams  pe r  l i t e r  nea r  t he  Tower  m ine  p l an  a rea  t o

3C00  n r i t l i g ra i ns  pe r  l i t e r  o r  i i , o r€  nea r  t he  con f l uence  o f  t he

p r j . ce  R i ve r  w i t h  t he  Green  R i ve r  (F r i ce  and  Uadde l l ,  1973 ) .  Th i s

i nc rease  i n  d i sso l ved  so l  i ds  concen t ra t i on  i s  t he  resu l t  o f

i nc reased  con tac t  o f  v ; a te r  and  rock  as  t r ave l  d i s t ance  i nc reases ,

w i t h  sa l i ne  sha les  con t r i bu t i . ng  a  ma jo r  po r t i on  o f  t he  d i sso l ved

cons t i t uen t s .

I , i aLe r  R igL r_Ls .  G roundv , ' a t e r  r i gb t s  i n  a .nd  ad jacen t  t o  t he  Tower

n , r i ne  p l an  a rea  on  f i l e  as  o f  Feb rua ry  1981  r v i t h  t he  U tah  D i r r i s i on

o f  I ' i a t e r  R igh t s  a re  l i s t ed  i n  Tab le  1  and  sho t vn  i n  F i gu re  5 .  A1 I

g round i ; a i e r  r i gh t s  on  o r  ad jacen t  t o  t he  r ' i ne  p l an  a rea  a re

spec i f i ed  f o r  uSe  aS  s tock l ; a te r  excep t  f o r  t be  wa te r  r i gh t s

ob ta i ned  f o r  use  i n  Tower t s  m ine .

2 . 4 . 2 i::'zne--!e-uate-fj-ng

Ve ry  1 i ; t  1e  wa te r  has  been  encounLe red  i n  t he  P innac le  l ' l i ne  (  t he

cu r ren tXy  ope ra t i ng  r ' i ne  i * ' i t h i n  t i r e  Tower  r r i ne  p l an  a rea ) .  l { a te r

t ha t  has  been  encoun te red  has  been  i n  t . hu  f o rm  o f  ve ry  s rna l l  r oo f

l eake rs  t ha t  d11 '  up  w i t h i n  a  f ew  days  o r  weeks  a f t e r  m in i ng

pr  og r  esse s dor , 'nd r  i f  t  . I f  any  usab le  supp l i es  o f  wa te r  a re

encoun te red  as  m in ing  p rog resses r  t hey  v r i l l  be  s to red  and  used

w i t h i n  t he  m ine .  No  i n i ne  wa te r  has  been  d i scha rged  no r  i s  any

v ia te r  expec ted  t o  be  d i scha rged  i n  t he  f u i u re .
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Ba lance

As  has  been  no ted ,  t he  occu rence  and  o ,ua l i t y  o f  wa te r  i n  any

reg ion  i s  h i gh l y  con t ro l l ed  by  geo logy .  The  geo logy  o f  t he  Tower

m ine  p l an  a rea r  ?s  ev i denced  by  s im i l a r  a reas  i n  t he  Book  C l i f f s

and  t he  Wasa tch  P la teau  i s  such  t ha t  t he  e f f ec t s  on  g roundwa te r

by  m in ing  ac t i v i t i e s  w i l l  have  ve ry  1 i t t l e  adve rse  impac t  on  t . he

a rea l  hyd ro log i c  sys tem-

As  shown  i n  F igu re  2 ,  t he  Tower  m ine  p l an  a rea  i s  ex t reme ly

rugged .  The  a rea  i s  cha rac te r i zed  by  s teep  rocky  s l opes  and

na r row  r i dges .  The  cove r  ove r  t he  recove rab le  coa l  r ese rves

ranges  f r om 0  t o  2200  f ee t .

G e o l o o i c  F o r m a t i o n s As  d i scussed  p rev ious l y ,  t he  h i ghes t

t e r ra i n  i s  con rposed  o f  t he  F lags ta f f  L imes tone  and  No r th  l i o rn

members  o f  t he  Wasa tch  Fo rma t i on .  The  recove rab le  coa l  r ese rves

a re  con ta i ned  w i t h i n  t he  B lackhawk  Fo rma t i on  wh i ch  l i es  on  t op  o f

t he  Mancos  Fo rma t i on "  These  f o rma t i ons  above  t he  l t i ancos  a re

l aye rs  o f  sands tone  i n te rbedded  w i t h  sha le  and  a re  l en t i cu l a r .

The  sands tones  i n  t he  f o rma t i on  a re  we l l  cemen ted  and  t i gh t  due

to  t he  roundness  o f  g ra i ns .

The  d i p  o f  t he  f o rma t i on  i s  abou t  s i x  deg rees  i n  a  no r t h -

no r t heas t  d i r ec t i on .  The re  a re  no  known  fau l t s  w i t h i n  t he  m ine

p lan  a rea .
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Spr i ngs ,  No  sp r i ngs  v re re  l oca ted  i n  t he  i n i t i a l  f i e l d  su rvey  on

the  m ine  p l an  a rea .  Mos t  p rec ip i t a t i on  en te r s  t he  so i l  and  i s

used  by  t he  vege ta t i on .  As  men t i oned  ea r l i e r ,  on l y  t r vo  sp r i ngs

were  l oca ted  ad jacen t  t o  t he  Tower  m ine  p l an  a rea .  F l ows  ra r rged

f rom a lnos t  ze ro  t o  13  gpm (0 .03  c f s )  ( see  Sec t i on  2 .3 .2 ) .  The

fo rma t i ons  a re  ve ry  l en t i cu l a r ,  and  a  f ew  sma l1 r  pe rched  aqu i f e r s

ex i s t  ove r  t he  m ine  p l an  a rea .  Bo th  sp r i ngs  t ha t  have  been  f ound

a re  l oca ted  nea r  t he  base  o f  a  dom inan t  sands tone  f o rma t i on ,

Sp r i ng  518 -1  i s sues  nea r  t he  i n te r f ace  be t v , ' een  a  un i t  w i t h i n  t he

l i ancos  sha le  and  t he  impe rmeab le  sha le  be low  (G lasson ,  I 981 ) .

Sp r i ng  534 -1  i s sues  nea r  t he  i n te r f ace  be tween  t he  No r th  Ho rn

Fo rna t i on  and  t be  uppe r  po r t i on  o f  t he  P r i ce  R i ve r  Fo rma t i on .

Th i s  i s  cons i s ten t  w i t h  t he  pa t t e rn  shown  th roughou t  t he  who le

reg ion .  Sha le  l aye rs  ( such  as  t he  l . l ancos  Sha le  o r  a  sha le  bed  i n

the  P r i ce  R i ve r  Fo rma t i on )  ac t  as  imped ing  members  t o  deep

pe rco la t i on ,  so rne t imes  f o r c i ng  a t  l eas t  a  po r t i on  o f  t he  wa te r

t ha t  pe rco la tes  t h rough  t he  so i l  man t l e  t o  move  somewha t

ho r i zon ta l l y  t o  be  d i scha rged  a t  t he  su r f ace  as  sp r i ng  wa te r .

The  l ack  o f  sp r i ngs  i n  t he  Toh 'e r  m ine  p l an  a rea  consequen t l y

i nd i ca tes  t he  l ack  o f  much  wa te r  pe rco la t i ng  i n  t h rough  t he  so i l

man t l e .

2 .6  M i t i ga t i pn  and  Con t ro l  P Ians

As  v ras  p rev ious l y  d i scussed r  l r o  s i gn i f i can t  impac t s  t o

g roundwa te r  sys tem a re  expec ted  f r om the  n i i n i ng  ope ra t i on .

the
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2 . -L  Groundwate r  t ' l on i t o r j ng  P lan

Th i s  g roundwa te r  mon i t o r i ng  p l an  supe rcedes  t he  one  men t i oned  i n

the  o r i g i na l  pe rm i t  app l i ca t i on " .  Because  o f  l im i t ed  g roundwa te r

i n  t he  Tower  m ine  p l an  a rea  and  t he  absence  o f  sp r i ngs  i n  t he

a rea ,  a  s imp le  g roundwa te r  mon i t o r i ng  p l an  i s  j us t i f i ed .  The  two

we l l s  shown  on  F igu re  6  a re  t he  on l y  cu r ren t  d i ve rs i on  po in t s  o f

g roundwa te r  w i t b i n  t he  m ine  p l an  a rea .  The  g round la te r  w i l I  be

samp led  by  samp l i ng  t he  wa te r  p roduced  ou t  o f  t hese  weL l s

(depend ing  on  wh i cb  one '  i f  any  i s  p roduc ing  wa te r  a t  t he  t ime ) .

Because  o f  t he  remo teness  o f  t he  sp r i ng  no r t h  o f  t he  n i i ne  p l an

a rea  f r om the  m in ing  ope ra t i on '  samp l i ng  o f  t h i s  sou rce  i s  no t

cons ide red  t o  be  necessa ry .  G roundwa te r  samp les  w i l l  a l so  be

ob ta i ned  f r om w i t h i n  t he  m ine  i f  s i gn i f i can t  amoun ts  o f  wa te r  a re

encoun te red .  518 -1  w i l l  a l so  be  mon i t o red .  O the r  mon i t o r i ng

we l l s  have  p rev ious l y  been  p roposed '  bu t  based  on  t he  resu l t s  o f

t h i s  s t udy ,  i t  i s  f e l t  t ha t  t he  i n fo rma t i on  t ha t  may  be  ob ta i ned

f rom these  we11s  i s  no t  ve ry  use fu l .

Wa te r  qua l i t y  samp les  w i I l  be  co l l ec ted  mon th l y  du r i ng  t he  19B I

base l i ne  pe r i od .  Beg inn ing  i n  1982 '  sa r r r p l i ng  w i l l  be  conduc ted

on  a  qua r te r l y  bas i s .  Each  samp le  co l l ecLed  w i l l  be  ana l yzed  as

ou t l i ned  by  t he  l i s t  con ta i ned  i n  Tab le  2  w i t h  t he  excep t i on  o f

suspended  so l i ds .  Measu remen ts  t aken  f r o rn  t he  m ine  w i l l  g i ve  an

ind i ca t i on  o f  gua l i t y  impac t s  on  t he  deep  g roundwa te r  sys tem.

The  de r i va t i on  o f  Tab le  2  was  based  on  t he  need  t o  c l a r i f y

backg round  cond i t i ons  and  f u tu re  i n rpac t s .  Suspended  so l i ds  has

been  i nc l uded  i n  t he  abb rev ia ted  schedu le  as  t he  s i nq le  mos t
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T a b l e  2 W a t e r  Q u a l i t y  a n a l y t i c a l  s c h e d r r l e .

F ie ld  l leasurements Labora to ry  } l ea  su rcn ren t  s

Discharge
pH
S p e c i f i c  C o n d u c . t a n c e
Tempera ture ,  A . i r
Te*rpera tu . re ,  l r rg f  91

A c i d i t y
A l k a l . i a i t y
Anaroni.a
B i c a r b o n a t e
C a l c i u m
CarL ,ona  t  e
C h l o r i d e  

"

I r o n . ,  D i s s o l r ' e d
I r o n ,  T o t a l
I lagnes ium

) . i anganese ,  To ta l
N i t r a t e  ( t t O "  a s  N )
O i 1  &  G r , - ' a s d  ( a s  a p p r o p r i  a t e )
P o t a s s i . t i m
b o o  1 u m
S u l  f a t e
T o t a l  D i s s o l r ' e d  S o l i d s
T o t a l  S u s p e n d e d  S o l j d s *

x  Su r face  wa te rs  on l y

impor tan t  i r npac t  i nd i ca to r  f o r  su r face  n *a te rs .  Amr ron la  . r ' r q

phospha t . e  a re  i nc l uded  because  o f  t he  h i gh  backg round

c_oncen t ra t i ons  found  p r€v ious . l y .  f o . t a l  d i sso l ve$  . so1 i { , s ,

p ' pec i f . j g  conduc tance ,  t enpe ra tu re ,  : and  t he  ma jo l  ca t i ons  , an -d

an ions  a r€  i nc l uded  as  i ndexes  o f  na jo r  change .  To ta - l  O ,oqn . ,

d i . s so l ved  i r on ,  t oLa l  r r i anganese ,  n i t r a te . .  o i 1  an l  g rease ,  pnd  p l

de. t -g , , r rn inat ions are requi red ,by "OSM regulat ion-g an"d/ .o{  DOg! !

: r egu la t i ons .

' .Groundv, la t -er  raon: i . tor ing wi . l l  cont in-ue . .91 a ,qua r ter ly

. . pos , t  q i n i ng ,ope . raL ions  un t i l  t he , rec l am4L ion  e f , f o r t

--by ttrS rregulab-.q'ry age.ncy.

bqais.-dy., i l .g

.19 "upllpv".g
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As  requ i red ,  g roundwa te r  qua l i t y  da ta  co l l ec t . ed  f r om the  m ine

p lan  a rea  w i l l  be  subm i t t ed  t o  t he  U tah  D i v i s i on  o f  O i l '  Gas ,  and

M in ing .  Such  repo r t s  v r i l l  no rma l l y  be  subm i t t ed  w i t h i n  60  days

o f  t he  ends  o f  each  qua  r t e r ,  depend ing  upon  t he  speed  o f

l abo ra to r v  ana l vses .
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3,  SURFACE I {ATER HYDROLOGY

As  was  exp la i ned  unde r  Sec t i on  2 ,  OS I \1  and  DOGI ' I  r egu la t i ons

requ i re  t ha t  wa te r  mon i t o r i ng  p rog rams  be  es tab l i shed  i n  a reas  o f

unde rg round  coa l  m in i ng  t o  r , r on i t o r  t he  e f f ec t s  o f  m in i ng

ac t i v i t i e s  and  p ro tec t  t he  hyd ro log i c  ba lance  o f  such  a reas .

Th i s  sec t i on  o f  t h i s  r epo r t  ou t l i nes  t he  su r f ace  wa te r  hyd ro log i c

i nves t i ga t i on  conduc ted  on  t he  Tower  m ine  p l an  a rea .

3 .1  Scope

The  - scope  o f  t h i s  su r f ace  wa te r  sec t i on  o f  t h i s  r epo r t  i s  t o

desc r i be  t he  ex i s t i ng  hyd ro log i c  cond i t i ons  o f  t he  Tower  m ine

p lan  and  ad jacen t  a reas  and  t o  desc r i be  t he  me thods  t ha t  have

been  and  w i l I  be  used  t o  p red i c t ,  mon i t o r r  and  m i t i ga te  t he

i .mpac t s  o f  m in i ng .  Sec t i ons  w i t h i n  t h i s  su r f ace  wa te r  sec t i on  o f

t h i s  r epo r t  w i l l -  cove r  t he  f o l l ow ing  t op i cs :  ne thodo logy ,

ex i s t i ng  su r f ace  v ra te r  r esou rces r  SUr face  wa te r  deve lopn ren t ,

con t ro l  and  d i ve rs i ons ,  e f f ec t s  o f  m in i ng  on  t he  su r f ace  r+a te r

hyd ro log i c  ba lance ,  m i t i ga t i on  and  con t ro l  p1ans ,  and  su r f ace

wa te r  non i t o r i ng  p l ans .

3 .2  Me thodo_ logy

In fo rma t i on  used  i n  p repa r i ng  t he  su r f ace  wa te r  hyd ro log i c

sec t i on  o f  t h i s  r epo r t  has  been  ga the red  by  f i e l d  i nves t i ga t i ons
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conduc ted  bo th  on  t he  g round  and  by  a i r p l ane .  Pe r t i nen t

I i t e ra tu re  has  been  exam ined .  I ' i a t e r  qua l i t y  sanp les  have  been

and  w i l l  con t i nue  t o  be  ana l yzed  by  a  ce r t i f i ed  l abo ra to r y .

A t t achnen t  A  1 i - s t s  t he  l abo ra to r y  n re thods  used  f  o r  samp le

ana l yses .  I ' . ' a t e r  r i gh t s  \ r ' € r€  de te rm ined  by  exam in ing  cu r ren t

reco rds  o f  t he  U tah  D i v i s i c ' n  o f  I ' i a t e r  R iqh t s .

The  mean  annua l  wa te r  y i e l d  f r om the  Tower  m ine  p l an  a rea  was

ca l cu la ted  by  t v ro  sepa ra te  r i r e thods  and  compared  w i t h  an  es t ima te

o f  t he  nean  annua l  r , r a te r  y i e l d  g i ven  i n  Jeppson  e t  a l .  ( 1968 )  t o

i nc rease  t he  1eve1  o f  con f i dence .  The  f i r s t  me thod  o f

ca l  cu l a t i on ,  r e fe r  r ed  t o  as  "G runsky  t  s  Ru le "  r  was  o r i g i na l l y

deveLoped  by  Grunsky  (1908 )  and  l a te r  adap ted  by  Se l l a r s  ( 1965 ) .

I n  acco rdance  w i t h  t h i s  ne thod ,  t he  ave rage  annua l  va te r  y i e l d

can  be  de te rm ined  f r om

e  =  " (p2  I  f o r  p  )  I / ( 2q  l ( 1 )

o r

O  =  P  -  I / ( 4 "1 )  [  f o r  P  >  l / ( z J - )  )  ( 2 )

v , . he re  A  i s  t he  mean  annua l  wa te r  y i e l d ,  i n  i nches ;  P  i s  t he

no r i i a l -  annua l  p rec ip i t a t i on ,  i n  i nches ;  and  O< .  i s  t he  runo f f

^ ^ ^ f  € ' i  ^ i  n - { -  i  n  i  n n l ^ , o c -u u e r  r  r u r € r r L  I  r - i l  r i l c r r e s  
1 .  A l p h a  (  . , ( )  w a s  d e t e r m i n e d  f  r o m

gu ide l i nes  se t  f o r t h  by  Hawk ins  (1976 ) .  The  second  me thod  o f

ca l cu la t i on  i s  known  as  O l rdeKop r  s  f o rmu la  (Se11a rs ,  1965 )  .

Acco rd ing  t o  t h i s  me thod  7  t he  F red . r r  annua l  wa te r  y i e l d  i s

de te rm ined  f r om

Q =  P  -  Eo  t anh  (p /Eo )  ( 3 )

and  p  a re  as  p rev ious l y  de f i ned  and  Eo  i s  t he  annua lwhe r  e
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po ten t i a l  evapo t ransp i ra t i on ,  i n  i nches .

3-l--Ex-i.st iag-5Lrrf age-lla t e r Re s o uj-c-e€

Th i s  sec t j . on  o f  t he  repo r t  dea l s  w i t h  t he  reg ion  i n  gene ra l  and

the  To r+e r  m ine  p l an  a rea  i no re  spec i f i ca l l y .  I l ' a t e r shed  and  s t r eam

cha rac te r i s t i c s  a re  bo th  desc r i bed .

3 .  3 ' .1-@e.e I ' ia ter  HYd ro logy

The  Tower  m ine  p l an  a rea  i s  s i t ua ted  i n  t he  Book  C l i f f s  nea r  t he

headqua r te r s  o f  t he  P r i ce  R i ve r  Bas in .  The  m ine  p l an  a rea  i s

d ra i ned  by  ephene ra l  c reeks  wh i ch  f l o t+  t owa rds  t he  P r i ce  R i ve r .

Snov :ne l t  i s  t he  na jo r  scu rce  o f  wa te r  f o r  t he  pe renn ia l  s t r ea rns

o f  t he  P r i ce  R rve r  Bas in .  Ephe rae ra l  s t r ea rns  a re  abundan t  i n  t he

bas in  r  ex i s t i ng  p r ima r i l y  a t  l owe r  e l eva t i ons  whe re  po ten t i a l

evapo t ransp i ra t i on  exceeds  p rec ip i t a t i on  ( such  as  on  t he  Tower

i n i ne  p l an  a rea )  .

i r ' a t e r  use  ups t ream f rom Cas t l e  Va l l ey  ( t he  mor roc l i na l  va11ey

con ta i n i ng  mos t  o f  t he  ag r i cu l t u ra l  l and  no ted  i n  F i gu re  7 )  i s

p r i na r i l y  f o r  s t ockwa te r i ng  and  i ndus t r i a l  pu rposes  ( coa l  n i n i ng

and  e lec t r i ca l  power  gene ra t i on ) . I { i t h i n  Cas t l  e  Va l I ey  r

ag r i cu l t u re  and  pov re r  p roduc t i on  u t i l i ze  nea r l y  a l l  o f  t he

in f l ow ing  wa te r  (Mundo r f f ,  I 972 )  |  w i t h  m in imum f l ows  i n  t he  gaged

s t reans  and  r i ve r s  i n  t he  bas in  occas iona l l y  r each ing  ze ro .

S to rage  rese rvo i r s  a re  comnon  a t  h i ghe r  e l eva t i ons .  T ransbas in
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l : v c r s i ons  occu r  i n  t he  headua te rs  o f  t he  P r i ce  R i ve r .

I ; r  gene ra l ,  t he  cbem ica l  qua l  i t y  o f  va te r  i n  t he  headv ;a te r s  o f

t - he  F r i ce  R i ve r  Bas in  i s  exce l l en t '  w i t h  t h i s  v ra te r shed  p rov id i ng

i , os t  o f  t he  do i , , es t i c  wa te r  needs  o f  t he  peop le  be lo r v .  Ho r , , ' eV€ r  r

t h i s  qua l  i t y  r ap id l y  de te r  j - o ra tes  c i owns t ream as  t he  s t r eans  c ross

sha le  f o rna t i ons  (pa r t r cu la r l y  t l Le  I ' i ancos  S t i a l e  i n  and  ad jacen t

t o  Cas t l e  Va l l ey )  and  rece i ve  i r r i ga t i on  re tu rn  f l ovs  f r om l ands

s i i ua ted  on  l l ancos -de r i ved  so i l - s  (F r i ce  and  i i adde l l ,  1973 ) .

l i r t . h i n  Lhe  P r i ce  R i ve r  Eas in ,  f o r  exa ; ; ' p l e ,  I ' l undo r f f  ( I 972 )

repo r t s ' uba t  t he  P r j - ce  R i ve r  and  i t s  t r i bu ta r i es  gene ra l l y  have  a

d i sso l ved  so l i ds  concen t ra t i on  o f  l ess  t han  400  m i l l iE rams  pe r

' l  i  { -  a r  r r n q f  r F - a m  f  f  O m  H e l p e f  . The  r va te r  i n  t h i s  a rea  i s  o f  a

ca l c i un -b i ca rbona te  t ype .  Be tween  t h i s  po in t  and  t he  con f l uence

w i t h  I , i i l 1e r  C reek  7  r r os t  o f  t he  f  l o r " s  o r  i g  i na t . e  on  o r  t r ave rse

I ' i a n c o s  s h a l e s . l ' l u ch  o f  t he  f l ow  i s  de r i ved  f r om i r r i qa t i on

re iu rn  i l o i . ; s .  The  P r i ce  R i ve r  a t  i i r e l l i ng ton ,  wh i ch  i s  nea r  t he

cen te r  o f  i he  bas in ,  has  an  ave rage  d i sso l ved  so l i ds  con ten t  o f

abou t  1700  m i l l i g rans  pe r  l i t e r  and  i s  o f  a  r n i xed  chem ica l  t l zpe

(ca l c i un - i : r agnes iun -sod iu ru - su l f a te )  .  A t  l ' i oo i s i de ,  wh i ch  i s  abou t

22  m i l es  ups t ream f ro ru  t he  con f l uence  o f  t he  P r i ce  R i ve r  w i t h  t he

Green  R i ve r ,  t he  we igh ted  ave rage  d i sso l ved  so l i ds  con ten t  has

gene ra l l y  been  be tween  2000  and  4000  m . i l l i g ra r , i s  pe r  1 i t e r ,  w i t h

i he  wa t . e r  t ype  be ing  s t r ong l y  soC iu f i r - su1 fa te .

Sed rmen t  y i e l d  f r om the  uppe r

neg l i g i b l e  ( l ' l undo r f f  r  I 972 ) .

po r t r on  o f  t he  bas in  i s  p robab l y

Acco rd ing  t o  t he  U .  S .  So i I
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Conse r r , a t i on  Se rv i ce  (1975 ) ,  e ros ion  ra tes  i n  t he  P r i ce  and  San

Ra faeJ  R i ve r  bas ins  va ry  f r om 0 .1  t o  3 .0  ac re - f ee t  pe r  squa re

m i l e  pe r  yea r .  The  bu l k  o f  t he  sed imen t  y i e l ded  each  yea r  a t  t he

mou th  o f  t he  P r i ce  R i ve r  co ines  f r om I im i t ed  a reas  cove red  w i t h

h igh l y  e rodab le  sha les  ( l ' i un i o r f f  ,  L912 \ .

3--3-?-Ir_l::e-!lerr--A-r€-a--llaL-ersheds and Str-eair.rs' spring_-r:nd se5:g-

C h a  r a c l - e r  i  s t  i  c s ,  S t r e a m

Charap te r i s t  i c s ,  and  I f a te r shed

C h a r a c f e r i s t i c s

The  To rve r  m ine  p l an  a rea  i s  d ra i ned  by  ephe rue ra l  s t r eans  head ing

p r i r , a r i l y  i n  a  sou the r l y  d i r ec t i on .  The  F . i gh t  and  Le f t  f o r ks  o f

Deadnan  C reek  d ra i n  t he  r , ' e sLe rn  po r t i on  o f  t he  m ine  p l an  a rea

inc l ud ing  t he  a rea  o f  t he  su r f ace  f ac i l  i t i e s .  S t ra i gh t  Can l rev l

and  Ho f f r i , an  C reek  d ra i n  t he  sou theas te rn  po r t i on  o f  t he  m ine  p l an

a rea  and  f l ow  i n to  Coa l  C reek .  Coa l  C reek  i s  a  t r i bu ta r y  o f  t he

Pr i ce  R i ve r  as  i s  Deadman  Creek .  ?he  no r t he rn iaos t  pa r t  o f  t he

n ine  p l an  a rea  on  t he  P la teau  d ra i ns  t owa rd  Sunmi t  C reek  wh i ch

f  l ows  no r t h  and  \ r €S t  i n t o  i { i l  l ow  C reek .

Topog raphy  i n  t he  a rea  i s  gene ra l l y  ve ry  s teep  and  rugged ,  w i t h

e leva t i ons  va ry i ng  f r on  abou t  7200  f ee t  t o  abou t  8500  f ee t  above

sea  1eve l .  S lopes  va ry  f r om ve r t i ca l  c l i f f s  t o  l - ess  t han  2

pe rcen t  ( 7 .2  deg rees )  on  t he  p l a teau .  The  do i i i i nan t  aspec t  o f  t he

Tov , ' e r  m ine  pLan  a rea  i s  t o  t he  sou th .
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l i ; t e r  scu rces  w i t h i n  o r  ad jacen t  t o  t he  n r i ne  p l an  a rea  cons i s t  o f

a  f  ew  sp r  i ngs  and  ephe r i e ra l  s t r ea i : s ,  wh i ch  w i l l  be  d i scussed  i n

subsequen t  secL ions  o f  t h i s  r epo r t .  The re  a re  no  ma jo r  wa te r

bod ies  l oca ted  w i t h i n  o r  ad jacen t  t o  t he  m ine  p l an  a rea .

3- -4_$*u-rl_a c e \rr at.el_Dcri s}cg ne ;r-t--lp_n_t-g_a l-",e{ o i vers i _o*ns

Secause  o f  t he  remo teness  a r rd  t he  l -  i i i , i Led  a r , oun t  o f  su r f  ace  wa te r

i n  and  ad jacen t  t o  t he  To i , , ' e r  r i r i ne  p l an  a rea r  €ssen t i a l l y  no

deve lopmen t  o f  t he  su r f ace  wa te r  has  occu r red  excep t  f o r  some

s tock  wa te r i ng  ponds  on  t he  no r t h  and  i n  con junc t i on  w i t h  r uno f f

ccn t ro l  f ac i L i t i es  assoc ia ted  t ' r i t h  t he  P innac le  I i i ne .  Th i s

sec t i on  o f  t he  repo r t  Cea l s  w i t h  t he  su r f ace  wa te r  supp l y  i n  t he

= f d 2 The  supp l y  w i l l  be  d i scussed  j - n  t e rn ' s  o f  quan t i t y ,

qua l i t y ,  and  t he  wa te r  r i gh t s  i n  t he  a rea . Runo f f  con t ro l

f a c i l i t i e s  o f  t h e  P i n n a c l e  I " i i n e  a r e  d e s c r i b e d  i n  t h e  p e r i r r i t

app l  i ca  t  i ,  on  .

F l . _ q i y  C h a r a c t e r i s t i c s .  A c c o r d i n g  L o  J e p p s o n  e t  a l  .  ( 1 9 6 8 ) ,  t h e

r i e  an  annua l  wa te r  f  i e l d  f  o r  t f : e  Tov , ' e r  n , i ne  p l an  a rea  i s

app rox i r na te l y  one  i nch .  Tv ;o  o t l r e r  h1 ' f r r o ) . og i c  r , e thods  ( cesc r i bed

in  Sec t i on  3 .2 )  \ . ve re  used  t o  de te rm ine  t he  mean  annua l  wa te r

y i e l - d  t o  i nc rease  t he  con f i dence  l eve l  o f  t he  es t ima te .

Acco rd ing  t o  G runsky ' s  Ru1e ,  t he  nean  annua l  r ; a te r  y i e l d  i s  l ess

than  ze ro  wh i ch  i s  obv ious l y  i n  e r ro r .  Acco rd ing  t o  01 ' deKop rs

fo rmu la  (Se11a rs ,  1965 ) ,  t he  i . i ean  annua l  v : a te r  y i e l d  f r om the

m ine  p l an  a rea  i s  1 ,8  i nches .  These  two  me thods  u t i l i ze  t he



i n fo rmat ion  tha t  mean annua l  p rec ' ip i ta t ion  and po ten t ia l  evapot ransp i ra t ion

over  the  mine  p lan  area  are  14  and 21  inches  respec t ive ly  (Jeppson e t  a ' I .  ,

1968) .  The est ima ted mean annual  wa ter y i  e l  d f  rom 0l  'deKop'  s f  ormu' la co{xpa res

qui te favorably wi th the est jmate f rom the Hydro' logic At las of  Utah prepared

by  Jeppson  e t  a l .  (1968) .

As  nen t i cned  D iev ious l y ,  t he  n i ne  p l an  a rea  d ra i ns  i n  a  gene ra l l y

sou the r l - y  d i r ec t i on  i . n  ephene ra l  s t r eans .

Su r i ace  i ' l a t e r  Oua I i t y .  Su r f ace  i i a t e r  qua l i t y  da ta  vJe re  co l l ec ted

iu r i ng  t : r e  f a I1  and  w in i e r  pe r i od  o f  i 9 t 0  and  I 981 .  Sa inp les  \ { e re

co l - 1ec l - eC  f r o ;n  f ou r  s t ock r , r a te r  ponds  no i - t h  o f  t he  m ine  p l an  a rea ,

a  s ta t i - on  a t  t be  nou th  o f  C lea rh ' a te r  C reek  ano  on  Coa I  C reek  eas t

o f  t he  n i ne  p i an  a rea  ( see  F rgu re  4 ) .  A t t achnen t  A  su iT rmar i zes

the  ana l1 ' t i ca1  me thods  used  i n  bo th  t he  f  i eLd  and  l - abo ra to r y ,  and

A t tachnen t  B  ccn ta i ns  t he  resu l t s  o f  t he  c i i en i ca l  ana l yses  o f  i ne

sa i r ; p Ies .  Ca t i o ; - an ion  d i ' g rans  have  l een  i nc l uded  on  F igu re  4  as

i nd i ca i : o r s  o f  gene ra l  wa te r  oua l  i t y .

To ta l  i i s so l veo  -qo i i i s  concen t ra t j . ons  o f  t he  su r f ace  wa te r

sa ;np1es  ra r , ged  f  r om 2CA to  330  n i l l -  i g ra ; - , , s  pe r  l  i t e r  a t  t l i e  f  ou r

h i gh  e l evac ion  ponds  t o  660  ano  700  rn i l l i g ra i ns  pe r  L i t e r  a t  l owe r

e leva t i on  on  C lea r r va ie r  and  Coa l  c reeks ,  r espec t i ve l y .  Th i s

t r end  f o ] l o r vs  t Le  sL rong  reg iona l  t r end  f o r  v ra te r  qua l i t y  t o

s iEn i f i can t l y  i e t e r i o ra ' - e  as  i he  t , ' a t e r  f l ows  do ' , ' r n  ove r  i he

sha les .  Suspended  so l i ds  r anged  f r om a  ] ow  o f  2 .0  r n i l l i g rams  pe r



3 t

l i t c r  i n  C lea r r , ; a te r  C reek  t o  a  h i gh  o f  I 27  m i l l i g rams  pe r  l i t e r

i n  Coa I  C reek . Hyd rogen  i on  ac t i v i t y  ( pH)  o f  t he  n ron i t o red

su r face  wa te rs  va r i ed  be tween  7 .0  and  8 .3  un i t s .  The  bas i c

na tu re  o f  t he  wa te rs  i s  p robab l y  Cue  t o  t he  h i gh  concen t ra t i on  o f

b i ca rbona tes  (Ane r i can  Fub l i c  Hea l t h  Assoc ia t i on  e t  a l . ,  1976 ) .

I ' i o s t  na tu ra l  i i a t e r s  a re  bu f f e red  t o  so r I l e  ex ten t  by  reac t i ons

invo l v i ng  d r ssoLved  ca rbon  d i ox i de  spec ies ,  w i t h  t l ' r e  mos t

e f f ec t i ve  bu f f e r  i ng  ac t i on  f r om these  spec ies  be ing  v r i t h i n  t he

range  f r om 6  . 0  t o  8 .5  pH  un i t s . The re fo re ,  t he  re l a t i ve l y

cons tan t  and  bas rc  pH  coup led  r v i t h  t he  l ow  ac id i t y  and  h i gh

a l ka l  i n i t y  concen t ra t i ons  '  i nd i ca tes  t ha t  i , ; a t e r s  i n  t he  a rea  a re .

no t  s i . gn i f  i can t l y  i n f l uenced  by  po l l u t i on  ( l i e i n ,  ] 970 ) .

D i ssc l r ' ed  i r on  concen t ra t i ons  ranged  be tueen  0 .01  n r i l - l i g ra r ' s  pe r

l i t e r  a t  S ta t i on  33 -1  t o  0 .06  m i l L i q rans  pe r  l i t e r  a t  t h ree  o the r

po r rds . To ta l  i r on  concen t ra t i ons  ranqed  f r om 0  .  13  t o  1 .  B8

n i l l i o ra r : s  pe r  l - i - t e r  a t  S ia t i ons  34 -2  and  1e -1  r  yespec t i ve l l ' .

To ta l  i i , anqanese  concen t ra t i ons  va r i ed  f  r on r  0 .015  t o  1 .22

r , i l - l  i g ra i : , s  pe r  l  i t e r  a t  S ta t i ons  33 - I  and  34 -2  r  r espec t i ve l y .

The  L r i ah  D i v r s i cn  o f  i i ea i t h  i : as  c l - ass i f i ed  t he  v ;a te r s  v r i t h i n  t he

To rve r  m ine  p l an  a rea  as  3C  (p ro tec ted  f o r  non -game  f i sh  and  o the r

aqua tLc  l i f e )  and  4  (p ro tec ted  f o r  ag r i cu l t u ra l  uses  i nc l ud ing

i r r i ga t i on  o f  c rops  and  s tock i va ie r i ng ) .  Tab les  3  and  4  con ta i n

the  nune r i ca l  wa te r  qua l i t y  s t anda rds  app l i cab le  t o  t hese  va r i ous

c lass i f i ca t i ons .  On l y  one  exceedance  o f  t hese  chen i i ca l  s t anda rds

by  su r f ace  wa te rs  r " ' as  no ted  f r om da ta  ga the red  du r i ng  t he
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e rcss  Be ta

F r . c f  i n i r i o c  ( V = x i r n ' r r n  i n o  / l. g  r q o , :

E n d r i  n
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*x * f l yss l i ga t i ons  shou ld  be  conduc ted  ro  deve ' l op  r : c re  i n fo rma t i on  whe re  these
p o l l u t i o n  i n d i c a t o r  l e v e l s  a r e  e > ; c e e d e d .

*xx *A t  backg round  l - eve1s  o f  150  N fU ts  o r  g rea te r ,
be  used  i ns tead  o f  t he  nu . l e r i c  va lues .  Sho r t
cons ide red  on  a  case -by -case  bas i s .

a  l O Z  i n c r e a s e  l i u i t  w i l l
t e ra  va r i ances  nay  be
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h1 ' r l r o l og i c  i nven to r y  ( d i sso l ved  coppe r

r : r i l l i g ra i r s  pe r  l i t e r  a t  S ta t i on  32 -1 ) .

\ , , l e s  r i i e a s u r e d - l
d L 0.02

-_!La.[g:__BiS-tr_t_$- Sur f ace !.,ater r ighi s in and adl acent to the Tov,'er

r , i ne  p l an  a r€a  on  f i l e  as  c f  Feb rua ry  1981  r . ' i t h  t he  L I t ah  D i v i s i on

o f  l i a t e r  R iEh t s  a re  1 j - s t ed  on  Tab le  5  and  shc l , ; n  on  F ig r r r e  5 .  A11

su r fa . ce  r . . ' a t e r  r r . gh t s  i n  t he  a rea  a re  f o r  s t ock r ra te r i ng  uses

cxcep t  f o r  one  r r r i ga t i on  d i ve rs i on  on  Coa l  C reek  s l i gn t l y  ove r  a

n i l e  sou i - heas t  o f  t he  n i ne  p l an  a rea .

_3-5-_ El {e_St  of  l ' l in ing on - the SuLf  ac e l ia ter  j l ,gd-r ,p-L-oSjs  Balance

As  has  been  p rev ious l v  r , en t i oned  i n  t h i s  r epo r t ,  t he  occu r rence

and  qua l i t y  o f  \ " ' a t e r  i n  any  reg ion  i s  h i gh l y  con t ro l r ed  by

c ,eo )agy .  I t  i s  f e l t  t ha t  m in i ng  ac t i v i t i e s  w i l l  have

ins rgn i f i can t  a i ve rse  i r r pac t  on  t he  a rea l  hyo ro log i c  svs :e rT . .

?  q ,  ' l  
/ l r r = r , i - i { -

l L J : # . * , . -  - = J

F ,s  l , en t i oned  ea r l i e r  i n  t he  re i - ' o r t '  t he  r , a j o r  e ; , , h ; ; - r g ' ; 21  c ra i nages

con \ -ey r -ng  runo f f  away  f r c r ,  t ne  n j ne  p l an  a r ca  a re  t he  F . rg i : t  a ; r d

Le f t  Fo rks  o f  Dead rnan  Cany ,on ,  S t ra i gh t  Can l , on ,  and  i i o f f r , an  C reek .

?he  su r f ace  f ac i l i t i e s  a re  l oca ted  i n  t he  R igh t  Fo rk  c f  Dea i i nan

Canyon .  No  r ' r r ne  wa te r  r+ i 11  be  d i scha rged  i - n to  su r f  ace  s t r ea r , r s ,

as  any  t ha t  may  be  encoun te red  v r i l l  be  used  w i t h i n  t he  n i ne .  As

a  resu l t ,  i t  i s  f e l t  t ha t  t he  m in ing  ope ra t i on  r r r i l l  have  no

s ign i f i can t  i n ' r pac t  on  t he  su r f ace  wa te r  sys tem,
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?he  qua l i t y  o f  f l ow  f r om the  head r ;a te r s  o f  t he  P r i ce  R i ve r  Bas in

i s  exce l l en t .  Ho i i eve r r  t h i s  qua l i t y  r ap id l y  de te r i o ra tes

do i , ; ns i r eam as  Lhe  s t r eam c rosses  sha le  f o r ; : , a t i ons  and  rece i ves

i r r i ga t i on  re tu rn  f l o r , r s  f r c 'm  I l ancos -de r i ved  so i l s .  i ' i i n i ng  v ; i t h i n

the  To l re r  n ' i r r e  p l an  a rea  i s  expec ted  t o  have  no  i npac t  on  t h i s

c r r  c  f  o n

The  cons t ruc t i on  and  uF )g rad ing  o f  su r f ace  f ac i l i t i e s  u t i l i zed  i n

con junc t i on  w i t h  t he  Cen tenn ia l  P ro j ec t  ( ya rd  a reas ,  r oads ,

conve l i  o r  1 i nes ,  eLc .  )  w i l l  r esu l t  i n  t en ' po ra ry  i nc reases  i n  t he

suspenCed  sed in ren t  concen t ra t i on  o f  t he  ad ;acen t  sL ream.

Howeve r  r  because  o f  t he  regu la to r y  r equ i re ren t  t ha t  sed inen t

con t ro l  be  p rov i i ed  f o r  a l I  a . r eas  o f  su r f ace  d i s t u rbance ,

concen t ra t i ons  shou id  be  qu i ck l y  no r r i a l i zed .

3  . 6  I ' i i t  i  oa t  i  cn  and  Con t  r oL  P l  ans

F .uno f f  f r c , n ,  a l l -  d i s t u rbed  a reas  r ^ r i 11  be  passeo  t h rough  sed i : r , en t

con t ro l  f  ac i l  i t i e s ,  as  d i sc r . r ssed  ea r l i e r  i n  t h i s  r epo r t .  An ) '

d i scha rge  f r om fac i l i t i e s  w i l l  be  non i t o red  i n  acco rdance  v r i t h

I iPDES pe rm i t  s t anda rds  and  s ta te  and  f ede ra l  r egu la t i ons .

The  e f f ec t s  o f  t he  m in ing  ope ra i i on  on  t he  su r f ace  wa te r  sys tem

w i l l  be  ana l yzed  t h rough  t he  su r f ace  wa te r  r non i t o r  i ng  p l an

desc r i bed  i n  t he  nex t  sec t i on .  I n  t he  un I  i ke l v  even t  t ha t
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n io i t i t o r i ng  sho r i ' s  t ha t  t he  su r f ace  v , ' a t , e r  s ] ' s t em i s  be ing  adve rse l y

a f i ec ted  by  t he  m in ing  ac t i v i t i e -q ,  add i t i ona l  s t eps  w i l l  be  t aken

t -o  r ec t i f y  t he  s i t ua t i on  i n  consu l t a t i on  w i t h  S ta te  and  Fede ra l

agenc  i es .

3--,-7_---=\ r-f-aqe-l1eic-rl:!-o nj-t a r -ix s P 1 a n

An  ongo ing  hyd ro log i c  i T ron i t o r i ng  p rog ram w i l l  be  conduc ted  a t

each  o f  t he  s ta t i ons  sho i ' , n  on  F igu re  6 .  S taL ions  7 - I  and  I 8 -4

( l oca ted  above  and  be low  the  C i s tu rbed  a i ea  i n  t he  R igh t  Fo rk  o f

Dead r - , r an  Canyon )  r v i l 1  h ,e  used  as  i nd i ca to r s  o f  t he  e f f ec t  o f

su r f  ace  o i s t u rbances  i n  t he  canyon  on  r . ; a t e r  qua l  i t y .  S ta t i ons  8 -

1  and  17 -1  ( l oca ted  above  and  be low  the  p r c rposed  s i i r f ace

fac i l i t i e s  i n  t i r €  s r ' a11  d ra i nage  bas in  j us t  eas t  o f  t he  R igh t

Fo rk  o f  Dead lnan  Canyon )  v r i l L  be  used  as  i nd i ca to r s  o f  t he  e f f ec t

o f  su r f  ace  d i s t u rbances  i n  t ha t  canyon  on  r . ' a t e r  qua l  i t l ' .  Po r t a l s

l r , ay  a l  so  be  cons t ruc ted  i , n  t he  f  u tu re  i n  S . ra i gh t  Canyon .  I f  So r

S ia t i cns  8 -1  -nd  17 -2  w i l l  be  es iab l i shed  above  and  be l cw  the

a r€a  o f  su r f a . ce  d i s t u i : bance  t v , ' o  yea rs  p r i o r  t o  t he  cc i : n ,€nce rnen t

o f  c o n s L r ' ; c t  r c , n . As  i r e r t i oned  p rev iousLy ,  a l l  o f  t i i e - ce  s t r eans

a r e  c F , h e ; r , e r a I  a n d  v ; j  l l  c o n s e q u e n t l y  n o t  h a v e  w a t e r  t o  b e  s a ; , p I e d

i r r c s t  o f  t h e  t  i m e .

Sa ; : r p l es  w i ] 1  be  co l l ec ted  non th l y  du r

when  access ib l e  and  f l o rn ' i ng  f r om a l l

on  P igu re  6 ,  and  r v t l l  be  ana l yzed

ing  t he  1981  base l i ne  pe r i od

su r face  wa te r  s t a t i ons  shown

acco rd ing  t o  t he  schedu le

be  ana l yzed  acco rd ing  t ol i s t ed  i n  Tab le  2 . Sanp les  w i l l
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At tachne r r t  A .  F .eg inn ing  i n  I 982 ,  a f  t . e r  t he  base  I  i ne  da ta  has

L -een  ga the red ,  t he  sa i r , p l i ng  f r equency  w i l l  be  reduced  t o  a

qua r te r l y  bas i s .

Su r f  ace  v , ' a t e r  r non i t o r i ng  w i l l  con t i nue  on  a  qua  r t e r l y  bas i s ,  v ; hen

access j . b l e ,  du r i ng  pos t  m in i ng  ope ra t i ons  un t i l  t he  rec l a : - , r a t i on

e f f o r t  i s  app roveC  by  t he  r cgu la to r y  agency .  Pos t -n i n i ng  sanp les

w i l - l  be  ana l yzed  i n  acco rdance  w i t h  t he  r . . a t e r  qua l  i t y  ana l y t i ca l

schedu le  i n  Tab le  2  ( o r  an  ab l : r ev i a ted  sc i : edu1e  app roved  by  t he

app rop r i a te  r egu la t i ng  agenc ies )  .

f n  add i . t i on  t o  t he  above  ou t l i ned  non i t o r rng  p rog ran ,  an  I ' TPDES

d isc l t a rge  pe r rT r i t  w i l l  be  acqu i red  as  necessa ry  f o r  ne \ {  su r f ace

fac i l i t i e s .  I " r on i t o r i ng  o f  a l l  d i scha rges  w i l l  be  conduc ted  i n

acco rdance  w i t h  t hese  pe rm i t - s .

As  requ r red ,  ua te r  qua l i t y  da ta  co l ] ec ted  f r om s r : r f ace  wa te r

i i r cn i Lo r i r , g  s t a t i ons  w i l - l  be  subm i t t ed  t o  LL :e  reguJ .a to r y  au t l r o r i t y

(U tah  D rv i s i on  o f  O i I ,  Gas ,  and  I ' i i n i ng ) .  - s ' L : ch  repo r t s  w i l l

no rn ,a l 1y  be  sub i r , i t t ed  v : i t h i n  60  t o  90  Ca r . ' s  a t  Lhe  end  o f  eech

qua r te r ,  depend rng  i j i on  t l , e  sFeed  o f  t he  i abo ra to r l '  a ; i a l ) - ses .
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The  ! cc r ; o rph i c  c r , i t e r i a  f o r  i d€n t i f i ca t i on  o f  po ten t i a l  a l l uv i a l

f  Loo rs  a re  no t  i , , e t  w i t h i n  t he  Toue r  m ine  p l an ' o r  ad  j acen t  a reas

i v  j . t h i n  a  t r , ' o  m i l e  r ad  i us .  Doe l l  i ng  (197  2 )  d i d  no t  i den t r f y  any

a ] l uv i a l  i ep ' c ' s i t s  w i t h i n  a  two  i n i l e  r ac i i us  o f  t he  m ine  p l an  a rea .

Consequen i l y r  r o  f u r t be r  i nves t i ga t i ons  i n  r ega rd  t o  a l  1uv ia1

va l -1ey  f  l oo r s  shou ld  be  requ i red .
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F .esea rch  Labo ra to r y  and  S ta te  o f  U tah  Depa r tmen t  o f  l l a t u ra l
Resou rces .  PR I ' /G35 -1 .  U tah  S ta te  Un i ve rs i t y .  Logan ,  U tah .

t i undo r i f  ,  J .  C .  L972 .  P .econna i ssance  o f  Chen i ca l  Qua l i t y  o f
Su r face  t { a te r  and  F luv i a l  Sed imen t  i n  t he  P r i ce  R i ve r
Bas in ,  U tah ,  U tah  Depa r tnen t  o f  Na tu ra l  P .esou rces '
D i v i s i on  o f  l i a t e r  R igh t s .  Techn i ca l  Pub l i ca t i on  No -  39 -
Sa l t  Lake  C i t y ,  U tah .

R e s o u r c e s  C o r , p a n v ,
d a t e d  F e b r u a r y  2 h ,  L g g f
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Pr - i ce ,  D . ,  and  T .  A r i : o t+ .  ) 974 .  Su ; ; r a11 '  A t ' p ra  j sa l s  o f  t ] " i e
l t a t j . on rs  G round  i { a te r  Rcscu rces  L r i pe r  Co lo ra i o  F , : g j on .
U .  S  Geo l c )o i ca I  Su r r , €y  P ro f  e  s . s i ona l  Fape r  813 -C .
I ; - ash ing ton ,  D .  C .

P r i ce ,  D .  and  K .  I . 1 .  I ' i ad i e l .  1973 .  Se lec ted  Hvd ro logJ . c  D ; t a  i n
t he  L i p i ) e r  Co lo rado  R i ve r  Das in .  L l . - q .  Geo log i ca l  Su r \ ; ey
H1 , ' d ro l og i c  f  nves t i ga t rons  A t l as  l lA -477 .  i ' i a sh ing t . on ,  D .  C .

Se lLa rs ,  h t .  D .  1965 .  Ph : ' s i ca l  C l i na to l ogy .
Ch i cago  P i . ess .  Ch i cago ,  I 11 ino i s .

r - - " " ^ . - - i r . '
L  l r :  Y  ( :  !  J  l -  L y o f

S p i e k c r ,  E .  ! 4 .  7  1 9 2 5 .  G e o l c , 9 y  o f  C c a I  l ' i e l C s  i n  L i t a h :
B u r e a u  o f  I . l i n e s  T e c i r n i c a l  P a p e r  3 4 5 ,  p .  I 3 - 1 2 .

I I q

U.S .  Sc i l -  Ccnse rva t i on  Se rv i ce .  1975 .  E ros ion ,  Sed i i : r en t ,  and
Re la ted  Sa l t  P rob le ; , s  and  T rea t ; : r en t  Oppc r tun i t i es .  Spec ia -1
P ro iec t s  D i v i - s i on .  GoL i j en ,  Co lo rado .
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T a b l e  6 .  F j e l d  n e t h o d s  u s e d  f o r  t h e  a n e l y s i s  o f  * - a t e r  q u a l i t y  s a n p l e s .

D - - - - ^ F - -
f d r d ! d L C l L ;n i t s T . - - + * . . * - - !

I t r S L I  U r U E ! l L

F l c w

Tenpe  ra tu re

v . r

Conduc t  i v j - tY

oc

un i t s

n i  c romhos  / cm
G z5oc

c f s ] ' l a r sh - l ' l cB i rney  cu r ren t  r l e i e r ,  f l oa t
Deasu reBen t ,  o r  vo lu i i r e t r i c  nEasu re -
Erent

Th err ; rcn.r  ter

Becknan  I ' i ode l  1009  pH  Ee te r

Hyd ro lab  TC-2  co r rduc t i v i t y  Fe te r
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T a b l e  7 .  L a b o r a r o r y  m e t h o d s  u s e d  f o r  L l r e  a n a l y s l s  o f  w a t e r  q u a l l t y  s B m p l e s ,  w l t h  s t a n d a r d  r e f e r e n c e
p a g e  n u m b  e r s  .

Parame E e  r Unl  r M e  u h o d

1 9 7 4
E P A
H e c l r o d s
P a g e  N o .

l 4  r h  I d .

S  t  a n d n r d
M e c , i t o c l s
P a g e  ) i o .

A c l d l t y ,  a s  C a C O ,

A l k a l l n t c y ,  a s  C a C O .

Ammonla, as N

Araen lc

B0D,  5 -day

Bar lum

B l  c a r b  o n a t e

B o r o n

Cadmlun

Cal cl unt

T i  t ra  E  lon

Manua l  o r  auLomated
t l c r a t l o n  c o  p l l  4 . 5

l lanua l  d ls t l l l a t lon
b y  n e s s l e r l z a E l o n ,
a u t o m a t e d  p l t e n o l a L e

e l e c E r o m e t r l  c

,  o r  a u E o m a L e d  m e t h o d

( a r  p l l  9 . 5 )  f  o l l o w e d
E l t r a E l o n ,  e l e c t r o d e ,

m 8 /  r

m8/ r

mg/  I

mg/  r

1

'5

159
1 ( q

i 68

9
95

97

278

l3

l v l

r03 '

273

::2
410

:::

285
T 1 : ' J

I ) v

543

L ) t

287

I . l O

l B2

t48
l82

C'

D l g e s t l o n  f o l l o w e d  b y
c a r b a m a I e ,  o r  a E o m l e

s l l v e r  d t e c h y l d l c h l o -
a b s o r p  E l o n

m g / 1

mg/  I

n g / 1

rDg/ I

m g /  f

m g / 1

W l n k l e r  ( a z l d e  m o d l f l c a t l o n )  o r  e l e c c r o d e
m e t h o d

D l g e s t l o n  f o l l o w e d  b y  a E o m i c  a b s o r p t i o n  o r
co  lo  r lme t r l c

T l c r a c l o n

Color tn re  t r l c  (  Curcumln)

D i g e s t l o n  f o l l o w e d  b y  a E o m l c  a b s o r p t l o n  o r
c o  I o  r l m e  t r l  c

D l g e s t l o n  f o l l o w e d  b y  a t o n r l c  a b s o r p c l o n
o r  E l  E r a t l o n



T a b l e  7 . C o n t l n u e d .

Parame t .  e r Un l  E l'le th o d

197t t
EPA
l le  chods
P a g e  N o .

l 4  r h  l i d .
g g x 6 d ; r r t l

I t l eC i to r i s
P a g e  N o .

Ch lo r lde

Cltromlum, VI

Copper

Cyanide

Fluor lde

G r o s e  A l p h a
R a d l o a c t t v l t y

G r o s s  B e E a
R a d l o a c  L l v l t y

I r o n

L e a d

mg/  I

mg/  r

mg / t

mg / l

ng/L

pc l / 1

pc l / L

mg/  r

r t t 6 I  L

S l l v e r  n l t r a L e ,  m e r c u r i c  n i E r a t e ,  o r  a u t o m a t e d
c l o r t m e t r l c

E x t r a t i o n  a n d  a t o m l c  a b s o r p E i o n ,  c o l o r l m e t r l c

D l g e s t t o n  f o l l o w e d  b y  a t o m l c  a b s o r p t l o n  o r
co  10  r tme Lr lc

D l s t l l l " a r l o n  f o l l - o w e d  b y  s l l v e r  n l t r a t e
E l l r a t l o n  o r  p y r : l d l n e  p y r a z o 1 o n e  ( o r
b a r b t t u r l c  a c l d )  c o l o r l m e L r l c

D l s t l l l a c l o n  f o l L o w e d  b y  i o n  e l e c t r o d e ,
SPANDS,  or  au tomated complexone

-; ;

J T

89
I U J

l u d

40

b )

59
6 l

1 1 n

LL2

J V J

J U q

6 i3

L92

I q o

r96

J O I

Er
o

S c l n t i l l a t l o n  c o u n t , e r

S c : L n c l l l a L , t o n  c o u n t c  r

D l g e s  r l o r r  f o l 1 o ^ r e d  b y  a t o m l c
co  lo r lme t  r l  c

Dl ges t  1o n f  o l lowed by a torr-L c
co lo r  lme t ,  r l  c

a b e o r p t l o n  o r

a b s o r p t l o n  o r

J U Y
t v  I

J Y J

164

641

642

Lt,B
208

i4B
L L )



T a b  l e C o n t l n u e d .7 .

P a r a m e t e r Un l  t l" le tho d

1914
IiPA
He Ll ro ds
P a g e  N o

l 4  t h  E d ,

S  t a n d o r d
| l e t l t o d s
P a g e  N o .

MPN Fecal 'Co11form

MPN ToLa l  Co l l fo rm

Magnes lum

Manganeee

Mer cury

N l t r a t e ,  a s  N

0 1 1  &  G r e a s e

P h e n o l

P h o s p h a L e ,  a s  P

Po t  ass  lum

S  e l e n l u m

S l l v e r

MPN/ IOO

r'l?N / 100

t 1
m g /  I

t .
mB/  i

t .mB/  r

ng/ L

m l

mI

MPN procedure

MIN procddure

D i g e s t l o n  f o l l o v e d  b y  a E o m l c  a b s o r p t l o n  o r
grav lmet r i  c

D l g e s L l o n  f o l l o w e d  b y  a t o m l c  a b s o r p t l o n  o r
co lo r lme L  r i  c

F la rne less  acomlc  absorpr lon

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

L l q u l d  e x E r a c t . l o n  w l t h  f r e o n g r a v l n r e t r l c

Co lor lmet r l c  (4 -AAP)

M a n u a l  o r  a u l o m a E e d  a s c o r b l c  a c l d  r e d u c t - l o n

I I q

t l b

t  t d

L V L
' t  q 7

207

'2 '29

24r

2h9
L ) O

11:

145

146

922

922

I  / . n

. t t  1
L L  L

I ' I  U

225

156

i '  23
. t L t

O Z V

J  I J

582

. r t l l

624

/ - J )

236

159

148

O

n g /  I

m 8 /  r

m g / l

ng/ L

mg/ t

mg / t

Dlg ,es  u : [on  fo l lowed by
c o l o r l m e t r l c  o r  f l a m e

D l g e s  t l o n  f o L L o w e d  b y

D i g e s t l o n  f o l l o w e d  b y
o r  c o l o r l m e t r l c

a E o m l c  a b s o r p t l o n ,
pho tome Er l  c

a t o m l c  a b s o r p C l o n

a t o m l c  a b s o r p E l o n



T a b  l e C o t t L i . n r r c d .

P a r a m e t e r U n l  t l l e  t l tod

19' l  t t

l i l ' A
l ' 1e  t l t ods

P a g e  N o .

1 4 rir l irt .
S f a r r r l n r d
l " l n thoc i s
P a g e  i { o ,

Sodium

S u L f a c e

S u s p e n d e d  S o l J . d . q

T o t a L  . S u s p e n d e d  S o l t d s

T o t a l  0 r g a n l c  C a r b o n

T u r b i d l r y

Z l .nc

D l g e s t i o n  f  o l i . o w e d  b y  a L o m i c  a b s o t p t . L o n ,
f l a m e  r r l r o l - o m e t r i c

mg/  I

i l r l ; /  J -

ng l  L

mu/ -L

NTU

ntt\/L

G r a v J . n r e t r : 1 c ,  L u r b i d l n e L
c o l o r 1 m e E r J . c

G l . r s s  f l b e r  f I l L r a L j . o u ,

G j . a s s  f l b e r  f l l . t r a l - 1 o u ,

Conrbus  t - : lon  -  ln f  ra r :ed

N e l l l r e l o m e L r i c

r i c ,  o r  a u l - o m a t e d

1 0  5 0 C

1 8 0 0 C

L 4  I

; ; ; ,  27s

268

z D o

L J O

L Y )

r ) )

250

h93
t ! 96

t 4

92

532

t32

thB
/ . t )  )

D i  g e s L l o n  J . o l l . o w e d  b y  a L o m l c  a b s o r p E l o n
o r  c o l o r l m e L r J . c
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T a b l e  8 . R e s u l t s  o f  c b e m i c a l  a n , : l " v s e s  o f

s a n : p 1 e s .

v : : ' r e r  q r ra l  i t ; '

5 :  a r  i o n - l  s l  t - t  s i  8 - l  s t  8_ l

1 0 i 2 1 , ' 5 a  t l / ? 6 i s c  l 2 l 3 0 / 6 C 1 ! 6 / 6 1

F i u v ,  g 1 n

C . , r , : ! . ! r r t c € ,  u o . l . r c / c c  ( f  i e l d  )

7 , : : : r ' : e l u r e ,  l i r  o g

: . : : . i . i a I u t c ,  l ; . i e r  o C

l a t J ! t )  a s  L a u u i  E t / r

; i l r l i n i t y  a 1  C i . i T 3  r g / l

a a . i i t  r 5  l ' ; l - N  E g , / l

, i : 5 l . i c  . t  I ' s  ( i o t  )  c 6 / 1

- 4 r 5 E n ; i  a !  A s  { D i s s o l r . d )  n 1 / l

! s r i r r  r s  ! r  ( t i s s r ' ! v t d )  t ! / l

i t r ! u r - : ;  B a  ( T o : r l )  r g l l

I ' ; : s r l o r r n t e  c s  l ' i 3 3  n 3 / I

I . . ' :  J i  a s  B  ( ! i s s : i v . d )  n 3 / l

i r r . r r ,  . . s  A  ( T o r a l )  t , S / l

i e , ] r i u r -  r r  C d  ( T o t )  r . s / 1

C e i - - : r t  a s  C d  ( L ' i s a o l r r d )  o 6 / l

i o i c i " r  e s  C a  o 8 , , / l

C . . t , : : i t l e  a s  C l 3  a 3 / l

C r . l o r i d .  a s  C l  r g " l

C : , r o :  i ' s  a s  C r  ( T " r )  s + : / l

C i . r r r : i . c ,  a :  C r  { D i s s o l v ' d )  n S / l

C : , n , - r u .  I  i  v  ;  r Y  u r ' t , . ' 5 l c r

c , i ; , . r  r .  t - ,  ( l i ' 5 r ' l v ' d )  E 8 " l

C . , , * . ,  ' .  . - .  i r  r ' r  a l  )  r g / l

t l

1 .  O

4 4 1  .  O C

< .  o l
. 0 1 3
. 0 1 0

. 9 6 5
2 - 5 C 0

5 4 1 . 6 6
-  0 9 6

. ool
< .  0 0 1

I  2 4  . 0 0
< . 0 t

2 t  - 9

< . o 0 L
<  . 0 0 i

.  0 0 1
, 0 C c

. /.6
I  . 5 6 C
( . 5 3 C

-  c 5 5
. 2 5 0

l 0 6 . 0 E
- 1 3 0
. l  l L

.  { ,00  5
- c 0 c 3

. 0 l t

.  006

. 6 0
. c ? c

. 0 9 c
5 4 . 6 r

< . o c l
<  , 0 0 1
<  . 0 0 1

< . 0 0 1
2 t 5 . 8 0

1 7 0
4 3 . 0

t  , 5 6 0

. 1 0
t r l

. r . 5 6
1  . 2 0

5
a

4 6 ?  . 0 C

-  006

. 9 i 0
t . F l c

5 6 3 . 6 1 .
.  0sE
.  1 5 0

< .  0 0 1
<  . 0 0 1

I  8 € . 0 0
< , 0 1

1 : . 3 0

< .  o c l
<  . 0 c i
1 , ; - 1 1

- o o a
.  005

. 3 9

1 , . 4 ) c
<  . 0 c l
< .  o 0 l

1 1 7 . f , 0
. 0 3 0
_ o ! 5

.0 ' : '03
< _  000?

.  0 1 !

.  0 1 0
. 6 t

I  . 5 0
. f r i !

l _ ? { '
< _ 0 0 1
<  . 0 c l
< , 0 0 i

< - 0 0 1

56f,
1 1 . 0

)  , ? 2 4

. l l
-  o0 :

l  t (

S € e p
i i a
- 3

< . 1
4  5 .  . 0 c

. 0 J )
< .  C i ' l

. 0 3 5
.  0 8 0

. 2 L C

. : i c

< .  0 0 1
<  . 0 0 1

l l l . 0 t ,
< . 0 1

1 ? . t c

< . 0 0 1
< - 0 0 1

. o t 0
,  0 1 :

- 2 6
. i 5 c

I  ? 4 ,

< . 0 0 1
< , 0 0 :

. l 3 c

.o i ' l
< . o o i

<  . 0 0 i
? 0 . 0 c

8 . 0
8 9 0

.  0 i :

. 0 3  c

l

5 t 0
I
4

8 . 0
4 3 6 . 0 0

< . o l
< . 0 0 1
< .  o 0 l

.0 / r0
. t u 0

5 3 1  . 9 ?
. 2 2 0
. 2 2 0

< . 0 0 1
< .  o 0 !

1 c 8 . 0 0
< - o l

I J . D U

< . 0 0 1
< . 0 0 1

]  , . r  00
. c 1 c
. 0 t 0

. 3 5
. 2 3 ( ,
.  l c c
. t r o 1
.  o0 :

.  l 0 c
i . ? c
. o0:
. 0 0 f

<  . 0 0 1

< . 0 1
. o l  2

t  . 4 0

X - r r r s j u :  r r  l t !  s g / l

. : : l , i ; r , . s .  e s  l r n  ( T o t )  r g / l

' - 1 . . " , , r .  b s  h n  ( 3 ; s s o l \ e d )  n s / l

. . r ] u r y  a s  l . s  ( T o : )  r E / l ,

. . . , . r !  ; s  I I J  ( I : ' " o l \ ( C )  ! ! / l

g i l v e r  a s  l s  t ? o r a l )  o i ' / l

5 . . . i ; ! r ,  8 t  ) i a  o t / 1 , .

c J : l s l .  ! r  S &  r . t / I

< , . - ' , . : : e d  S c l  i c t  r r S / l

i o , ! :  r r ; u . " r " " e  S c i i d r  n 8 / 1

' i c : a 1  t l j e l S a h )  l ' i r r o E e r  4 ' / I

: r , ' .  
" . ' 2 .  

( I l : : " c l v " d )  n g l l

t r : . i  ! s  z n  ( 1 o L a l )  4 / I

p i r ' J n i : r

I  1 4 . 7 :  1 3 ; . 4 0
.  c 2 a  . 0 1  5
. o r t  . 0 1 0

< . o o i :  < . o i ) f , :
< . 0 0 t :  < . ( ) 0 0 :

<  . o c t  <  . 0 0 1
< . 0 0 1  < . 0 0 1

l . o t  l  0 6
t i

.  0 5 :  <  . 0 0 1

<  . 0 0 ]
, i 8 . 6 0

' 3 0 f '

1 1 . 0
t 4 0
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T a b l e  8 . C o n t  i n u e d .

S : r t i o D 3 5 - l 3 3 - l

, 6 !  a 1 : . t a ' - ' e c r i t ? ? i 8 a

F l r s ,  g ; u

C - a . ! i i a i . ? ,  u r , l . r ; / r u  { f  i e l C )

T < . : . : n t u r e ,  A i r  
- C ^

: E i ; , r : t ! u r e r  ! a : r g  
- g

A r i C i r i -  r r  C a C O 3  a . g / l
. . l i ! : ; n i t y  r a  C r c o l  E t l l

. * - . r i ; n i r  a r  N C 3 - l {  o 6 l l

A :  s i r ; .  a s  A r  ( T o :  )  c g / l

A : 5 ( n i .  ! s  A r  ( t , i s r c l v e d )  s , s / l

F a r i u c  t s  B r  ( $ r : ' : : l v e c )  c s / l

! a r i u c  a r  b r  ( ? o : a I )  n B / I

i r . . r L l r r d I e  5 r  | a C l  r . t / l

5 : r . ) n  a i  B  ( ! i s s c l r ' . C )  n g / i

L ! r o r  ! s  B  ( ' i o r e l )  r , S / l

C " - r : , i u r  a s  C d  { T o r )  c 6 / l

i , i c . : o r  e s  C d  ( L ! s s o l v e d )  r g / l

C : ! : i e :  a s  C r  o g / l

C d r 5 r : : r l  €  e s  C i r 3  n g / l

C l , l o :  j  d e  s s  C l  s , t , ' l

C ! , r : : . i r c  a s  C r  ( T o r )  4 ; / l

C i , ; r s i r r  a s  C r  ( [ , i s s i ] v c C )  c g . / l

c r r . . j ! . !  i v i  t t  u r l , c s . / c t

a . . i i , ( !  e s  C u  ( l i s r i , i v r d )  u g / l

C . . i r { r , s  C u  ( i o t a i )  c g l l

i l u o : i l .  a s  i  n , g , / l

l r ; r ,  a s  f e  ( ! i  s s r l v e d )  s B / l

! r o r  a r  F e  ( ' I o t ! l )  E g / l

! e a l  a s  l b  ( D i  s s o l v e d )  o g / l

L r a . j  c s  P b  ( T o t a l  )  n g / l

Y : g r e s i u :  a s  t l s  c 8 / l

L . , : . L r : , c s e  a s  I r  ( ' I o r )  r g / ' .

| l - r . ! a t  < s <  a s  H c  ( L l : s c ' l u " c )  c 8 , / i

l i r r . u r !  a s  l i g  ( ' I o :  I  b g 1 )

t r - - : . , r 1  a s  l l g  ( l  i s s o l r " d )  r g , ' l

: t r l ) : , J . n r 6  a s  x o  ( T o t )  t ! ' / l

' , - , l r : . : r s u n  a s  H r ,  ( f i s s o l v = d )  1 4 / i

l i i ! r E r c  s s  N C j - ! t  o . 5 / l

. ,  j  I  : n i  G : e :  s e  1 3 . / l

P : , J . . : : . . : c  f O - - P  ( ) r : l ' j  t 8 / :

J ' r , i r s ! : , 5 ! e  s r  P C \ - P  ( T o r r l )  t g , / i

P . i r  s r s  i u L  ! s  X  r t . , / l

S e l t r i u r  e s  S e  ( 1 o t )  n ' g . / 1

S : i . r i u n .  s s  S e  ( ! ' ; ' ! t , l " " d )  g ' g r ' l

S i l v e r  e s  a r  ( D ! s s r l v e d )  n t , / l

S i l v e r  a s  r . s  ( ? o t a l )  o g , f l

i o . j i e a  r s  | i 6  b g / l

S u l i a r r  r s  S O i  o g / 1

i u : i ' c r d t C  5 o l  i C s  o s / l

T o t a l  D i s s o l v e c  S c l ' i d s  o g / l

' i o ! a )  X j e ! 3 ! l ' l  \ i r r o g c n  r r 5 / l

Z i n i  r s  ? n  ( D i s s o l ' . C )  n g / l

3 i n i  e r  ? n  ( T o r a l )  c g / !

p H  U n r r r

< . 0 0 t  < . 0 0 1

5  . 9 0  1  5 . 0 0
1  . 0  < 3 . O

{ . 6 . 0  4 1 . 0
20a 3 lc

.  0 t  . 0 9
. 0 0 7  . o o t
n t q  o t n

8 . 3 0  7 . 0 0

_r_o
I

< - l

3 r . C .  O C
<  . 0 1
. 0 0 1
. C,0l

. 0 2 0

.0 . i0

. oo4

. c t 2

< . o 0 I
<  - 0 0 1
5 C . O 0

9 . 6 0
4 . 0 0

_  0 0 1
< . 0 0 1

7 t c
. t , 1 0

. 0 1 0

. 2 0
. L J A
.  o 5 c
.  0c2
- o 0 7

6 : . q 0
. 0 ! 0
. c t c

<  .  001:
<  .  O i i : l :

<  0 0 1
< . o c l

< . 0 1
)  . : !
. o i l

- 4 7  c
2 . t :

< .  0 3 i
< . 0 c 1
<  . 0 3 1

< .  o 0 l
lC, . OC

? 3 . 0

L65

- 0 5
. ( , t t
t r E

7 . 1 0

2 0 5

< , 1

? 1 1 . 0 0
<  . 0 1

. 00/.

.  o02

. 0 1 2

. 0 4 c
! ) a - 8 6

. 0 t 6

.  0 1 0

< . o 0 1
<  . 0 0 1
1,8  .00
1 2 . 0 0
6 . 0 0

. o 0 t
< . 0 0 1

3/ .0
. 0 1 0

. ( , l C

. 0 6
. 0 6 0
.49( t

< . ( , 0 1
. 0 0 5

/ . . 8 C
-  t 1 5
. i 9 9

<  . 0 r ' 0 2
< . (ia3?

<  . 0 0 I
< - o o 1

< .  o l

.  | 3 ( ,

.  ?LC '
1 1 . / . 0
< . o f 1
< . 0 0 1
< . T,DT

< .  o 0 I

<3 ,  O
l {  . 0

220

. 0 3
. 0 0 ?
. 0 ? 5
I  . 0 0

< . 1
204 . 00

<  , 0 1
. 0 0 ?
. 0 0 2

. c l 6

. 0  3 6
r 8 5 . 4 1

. 0 0 5

.  oc9

<  . 0 0 1
< . trol
5,1 . 00
3 r . 2 0
( . 0 0

.  00?

. 0 0 . 1
i 0 0

. 0 1 0

. 0 ? 0

. o 7
.  0 6 0

1 . 6 i 0
< . 0 0 1

. 0 1 6

t 3 . 2 0
I . t i50

. 0 0 5
< . O('0?
< -  0c0 :

< .  o 0 l
< .  0 0 1

< ,  0 1
2 6  . 2 4

- i)60

- 4 1 0
i l  . 8 5
<  0 0 1
< .  ( ' 0 !
< . 0 0 1

? 1 L
2

l c . o
3 i  0 . 0 c

. 4 0
. 0 0 !
. 0 0 6

. 0 3 5

. 0 5 0
3 7 t . 2 0

. 0 1 0

. 0 i . 3

< . o c l
<  . 0 0 1
7 2 . O A
< . 0 1

l ? . o o

.  o0 :
< - 0 0 ]

5 1 0
.  o l 0

.  c 2 0

. 0 : 0
}. 06C
< . 0 0 1

. o t 6

' I 6 . 5 1

] .  : 1 0
. l l c

< . orJl:
< .  O{ r ! . '

< .  o 0 1
, 0 1

? t . / . 0
.  r 6 0

. i t 0
3 0 .  c c
< .  f ' r l
< . ( ) 0 1
< . 0 0 1

I 9 F
I
2

(



55

T a b l e  8 . C o n t  i n u e d .

5 ! . i t o D l o - 1 3t,-2

72  ! 22 i8a r / L i E l t / 6  8 1

I l o v ,  g p c

C . r r i a r €  I r i . c ,  u r l ' o r / c o  (  f  i e l d )

1 . ; ; , e l e : r r c ,  A i r  o C

T a o . i . i 6 : u t e ,  l ' ; r i c r  o C

. r : i d i r y  a r  C r C O 3  r g l l

- r ' l t a ' r  i r i t y  e g  C L c o 3  a g / l

A j r ) n i r  6 !  I . l C 3 - f  o g / 1

. i r r r r i .  ! r , L r  ( T o l )  a 8 / l

- 4 , r s r n i c  r r  r . r  ( f i : s o l v e d )  r . g / 1

! c r i . r  r s  ? a  ( D j r s c ! - - e d )  o 8 / i

l , : : i - :  r s  ! a  { l o : a 1 )  n B / }

F i c a : 1 , ; r . a t e  a s  H C O I  c , t / 1

! . i r . . i  E s  E  ( D i a s o l v e C )  n g / l

S o r o n  a r  E  ( i o r t 1 )  E c / l

c a j r i ! !  ! 5  c d  ( T o r )  o g / l

C a : r i u a  e c  C c  { ! i s a o l v e d )  u E , / !

C a ) c i r c  a r  C a  r g / t

C r i : , . . : z : e  r ;  C C 3  n g / I

C i . l o r i d e  a s  C l  e g . / 1

c r  ( i o r )  e / l
c r  ( D j s s o l ! i c )  E , g / 1

L F l , : s / c o
( i ; s ; o l v e d )  o g l l

{ i c r a 1 )  r g / l

P o n d

262
I

6 . 0
2 6 0 . O 0

. ? o
.  0 0 1

< .  o 0 l

, 0 4 0
. 0 5 5

3 i 7 , 2 0
.  o l 5
.  o l 8

< . o 0 1
< . 0 0 1
/./. . o0
< . 0 1

i 0 . 0 0

.  o02
<  . 0 0 1

400
. 0 : 0
. 0 ? c

. 0 5

-  360
< - 0 c 1

. oo4

3 0 - 0 0
. 1 3 5
. 1 ? O

< -  000?
< . 0 0 0 1

< . 0 0 !
< .  0 0 1

. o L
1 5 . O 0

. C,6i,

- 3/.0
1 5 . 0 0
< - o 0 l
< .  o 0 l
< . 0 0 )

< . o o l
9 .  O 0
< 3  . 0

9 . 0
265

. 0 4
.  0 1 2

7 . 3 0

< . 1
4 ) 6 . 0 0

< - 0 1

. 0 0 2
< . 0 0 1

. 1 0 5

.  1 0 5
505 .  08

. 1  8 5

. 0 0 1
< . 0 0 1
6 4 . 0 0

2 . / . C
1 1 . 5 0

< .  o 0 ]
<  . 0 0 1
)  , 0 0 0

< . 0 0 1

. 040

. 3 1
. ( '_1C

1 . 8 8 n
<  - 0 c 1

1 4 . ! . 0
. 0 8 5
-  030

< .  0c0 :
<-  000?

< . 0 0 1
<  . 0 0 1

<  . 0 1
. 8 C

. 0 ? c

.  l 7 c
'J -95
. OOi
- oii{

< .  0 0 1

<  . 0 0 i
1 0 5 .  o 0

2 6 5
1 2 7
? 0 0

< . o l

"  0 1 0
. 0 5 0
7 .8 i ,

9 0

U

0

< , 1
3 9 5 .  O 0

< . 0 1
< . 0 0 1
< . 0 0 1

. 0 8 5

.09- i
/ 4 6 e . 0 1

. 0 9 5

< . 0 0 1
< . 0 0 1
7 2 . 0 C

9 . 6 0
5 . 6 L

< . 0 0 1
< .  o o i

9 4 0
< - 0 0 1

.  0 1 0

. 2 5
.  040

. 0 0 1

.  oo3

8 ) . 6 0
.  0 1 5
. 0 i  0

<  .  0002
< . 0 0 0 ?

< . 0 0 1
< . 0 0 1

< .  0 1
. 6 4

< .  0 0 1

. O6tl

. 0 0 3

. 0 0 1
< - 0 0 1

< .  o 0 l
3 2 . t 0

1 7 1
2 . O
6 6 0

< .  o l

.  0 1 5
E  . 0 0

4 9 0
5 ? 0

F ) u c r i i t  a s  F  a 8 / 1

l r o ;  a s  I e  ( t ! ' s c l v e i )  r g / l
' i . r o r  

a t  l c  ( ' I c l a l  )  n 3 / l

L e a i  r r  P i ,  ( D i s : o ) v e d )  s g l l

L e a J  r 6  P b  ( t o : a l )  r g l l

! , a I r . s i u :  z t  Y E  s r l l

x o i i . . , e r e  g r  H n  ( T o t )  o g / 1

l : r ] a : . . s c  s r  ! { 5  ( D i 6 6 e 1 v " d )  o t ' / 1

H E . . J : Y  ! t  r . t  ( ? o i )  E 8 l l

t , . r . " !  t ,  l l s  ( D i s r o ' l v e c )  r 5 l 1

) t c l v l i r : u r  r r  l r c  ( T o r )  n g 1 1

x r l y : 3 " r . c  e s  l t o  ( D i e s o l v c d )  m g / t

I i ! : ! ! e  r :  $ 3 - t '  n g / l

3 ! l  E r a  c t e e s e  E 8 / 1

P r , n s ! . ' . 6 : e  P l - P  O r r b c  o 6 ' f l

F t i o s ' r . . 6 : €  a r  P i ( - P  ( ' i o l a l  )  n g l l

P o i " s s - l u r  c s  l i  a g l )

S < l r : ; r : c  e s  S e  ( 1 o i )  o S , / l

S t l " r  i r r  a s  S e  ( L i t s o l v e C )  r ' g / l

S i i r - ' e r  r s  r . o  ( D i r s o l v e c )  r 8 / 1

S i l v e r  a e  r s  ( T o t a l )  n t / 1

S o l i u r  r c  l i r  E 3 / 1

S u l  f r l c  a r  5 O 4  1 3 / l

S u s l e n J < c  S o l  i d r  q 8 / 1

T c r r l  D i s s c l v e '  S o l i d r  n g / l

T o t e )  x j e l c a h l  t r i t r o 3 e n  o 5 / l

Z i n c  r s  1 n  ( o i s s o i v e d )  n 8 / l

? i n c  z s  ? n  ( T c : 4 1 )  r ' g ' / 1

p l l  U n i  I t



56

T a b l  e  8 .  C o n t  i  n u e d  .

S : s t ) o o

u e l  l  l 1
P i n ; e : l e  ! ' l i o c

$e l  I  12
l i n r a r  l s  ! { ; 1 1 q

€  / : 9  / 8 0 9 / r - / 8 O

i . c r ,  g ; n

C . . r  
j L : l l r , . c ,  u r ' , o s / c !  ( i j r I d )

- 1 . .  
i . : : ' . : r e .  L i r

: ,  . t . : ' : e ,  L ' a l c r

. i . - i J i : y  a s  C : C C 3  r g / l

, i l r r l i n i i y  r 1  C . r . C r 1 - i  n ; / l

, r i . i . J n  i .  r  s  l . C 3 - l i  o ; / l

. . : r < r , i c  s s  a s  ( T o r )  c g / l

. : . : ! < i i : . s  e r  ( 0 i s s o i . ' e d )  o g / l

i . , ; i u : ; :  B a  ( l ' i s s c l v a J )  n g / l

r . : j ' , r  o s  b s  ( T " ? s l )  r f , l l

! i . i ; : ; ; : i t  s 5  l r ; 0 1  E d . / 1

: - ) r J r  t :  !  ( D i r s : ! v " d )  t * / l

: - . - i  ! !  b  ( ' I ; r a l )  r . g / 1

C " j ; . i u r  s !  C d  ( T c ! )  s t / l

i o : r , i u c  r s  C :  ( t i s ' o ) " . d )  r , ; . . / l

C r l : i u t  ! s  C ,  E V I

C ; r L r r . a t t  a s  C L r - 1  n g / I

i i ' 1 . . : i J e  a r  C l  n g : 1

C :  : i ' : i L r  a s  C r  ( i c r )  I { / l

. - ! . r r :  i - r  a s  C r  ( 9 i s 5 o ' l v . d )  I  s ' l l

C . , r J . ;  I  i v i t  v  u ' . l , c s  / c a

C , ' ; . . . t : r  ' ,  ( l r i s s o ! r ' c C )  c g l l

f , : - ,  r  -  . u  i ' I . l a l )  o ! / l

f l - - . : i d c  ! s  F  t r t , / l

l r  c : :  a s  f :  ( i i  s s : i v e J )  s g l 1

l r ; :  a s  t e  ( 1 c r a l  )  r ' 5 r ' l

L c a ' i  a s  P b  ( i i i s s c ) v e d )  u g l l

L : : , j  : s  P b  ( T c r  a l  )  n [ : / l

. ; s : . g 5 i u : -  i ,  l ' ! g  E B , , / 1

Y J ;  i 3 n : s c  a r  l l o  ( ' I o t  )  c 8 / l

l l , ,  - . . . , . ' .  a r  l : n  ( D i  s s o l v e C  )  n g / 1

. . r . " r 1  , ,  ! i S  ( : o r  )  E B ' l

. r .  r . - u : .  e s  I ' i  ( l : i s s :  l r e l )  r ; / I

) : - l  v 5 C c n : c  r s  H ;  ( T o t  )  c g , t r l

) : : , 1 . ! . : . r , r  a s  ! ' t c  ( L r j s s : l v ' C )  c € l f

' . i : ; 3 :  e  a s  l r ! - ) r  w g l l

i , i :  3 i a  C : ; : ' e  o g l 1

! : , - s : :  
" l t  

P . i - P  l r : : l r r  c g / l

i , l . : . . J ' e i e  a s  9 ' l - - F  ( l o r a i )  r Y l l

f  : l = : :  j u c  : s  X  * s / l

: . 1 . : u :  o 5  5 .  ( 1 5 1 )  n : g / 1

: . : . . ' " ' -  r s  S .  ( l  i : r o l v e c )  r ' g / 1

: ; t * . ,  " , 1 :  
( L i s s c l v r i )  c g ' r l

! i l v < r  r s  r ' s  ( l o r a l )  r i l l

S o l i u c  s 5  t i 3  a l / l

5 u l : 3 l c  a 5  S O :  B ' t / l

S . s r . . r : t C  S o i i C s  n g / l

; : : : :  ! i s s o : v ' ' l  5 o l i d s  u 5 / )

1 - : r l  X i e l l : l . l  h ' i r r o E e r '  1 6 / l

i i n :  a s  2 n  ( r i s s o ) v e d )  n g / l

3  r r r  r s  Z o  { T r r r l  )  o g l l

F l j  I ' n i : t

r ) f  - o / .61  .  ?

c  . 0 0 0 7 0 . 0 0 1 3

< o . 2
1 5 ? . 6

< 0  . 2 c
4 6 )  . 2

2 .  i 8 0

<  o _ 0 2

o . 7

< 0 . 0 :

1 . 0

2 6 . 1

0  . 0 6

6 4 . 5 0
0

{ l . o

<  0 . 0 5

r ? q n I  6 9 0

<  0 . 0 :

0 . 3 0

. - ; .  ,

t L - 0 6

0 . 0 1

<  0 . 0 :

<  0 _ 0 5

2'1 .6
<  0 . c ]

o-i3i' 'o_l l l '

<  o . l

o . 3 5

<  0 _ l

<  0 . 1

5 . t
<  ! .  f r 0 ! l

_l_1'
<  c . 1

<  0 . 1
l 2 . t

< .i . ci ia:

<  c . 0 f
? 2 . 4

2 t r . 4
4 . 0
8Lf'

<  o . 0 l
1 . 5

<  0 . 0 1
l 9 . E

4 t 3 . 9
1 0 5

) l 6 a

-3-lo
<  0 . 0 1

1 - 1



E .



V. I i iSTORY OF VIOLATIONS



VIOilffION NO. PEIII''IIT NO. MSIIA I.D. NY]. WSPT.TTION DATI]-r--€
I

ll-g8! 4 6--l_tu=U_ rl.., r2-r3_29

o.s.11. r ' r  ryrroNs
i

INSPEC'1'IOI'1 TTIW'J TIXi i\4.'l.r',^lATIOt'l

r5-08046

aY.\Y"! trr
I00u;00-

[.lc Pcnal+

lNa-P-qner

-Ilo-Penaf

llo Pena.l

I

Uirdrlq-,-19!q-

Sep t .  26  ,29 ,  30 '  B0

I :00Pf"f * n,ront!

1I:00AIr,1 - '2 
:00

9:00AM -  4 ' :3 Oct .  15,  1980

_054-0010

0s4-001.0

054-0009

054-0059

054-0010

715 .17  (a )
-  |  |  -  l t  t -  /  e

7 I5 .17  (a )
79-rr-20-29 (2)

7 r5 .16
80-2-82-4

7 I5 .17  (a )
80-2-47-19

7Is .16  (c )
80-2-47-36

715.7 (g)
80-2-47-49

r5-08046

_ts_Q_qQ!_q_

15-08046

r5-080460s4-0059



{ilIi l.t^r.il:l I v.toLA'IIoN t'lo. lsTA'Jll1 P!]ru\rl'll No.*-l-;;,;;;-*-l-*- ---
l !- ! {q_l_\4 r. n r__ l -_s qj;{G:-l -zr-n- -p tt t-

|  7r5.  t_7 (h) |
"  I  80-2-20-6 l289-0320

|  71s.1.2 (b)  I
"  I  B0-2-20-B l289-0320

"  I  Bo-2-28-B lzeg-o :zo

- YS.r1*L' Ll:.- r il.:--
' l  

5-o?R4 r .

15-03845

r5-0 384 5

384 5

lrysplfl:r9ylll

_t'.e-p-J Yr__J. y_tt u_-

I I oh  tO  I  OAn
- J ,  r / L ' !

7 t r r r i l  ?  l A n n
-'-f-i:-].:':i . L.--::--Y :'- --

J\T!lT9:IIT!:

-9;!0lJ'i -:1:00ti1

e 4_0r!1--! q9ltt'r

.1.0:00AM *t.1:00rut

| *o'

l--*--
iarrdri*
I l \ l : r nh  ?6
l . , L r r v r r  

. r - .

4lr!-_:!_,,l-j-,

t

I
I
I

-  I  - .

o.s . I ' i . ,ryt'.fc)i'is

Iapdt__4.* reB o__ 
I *o"Effi 

,

tlereb-?-lr-1q,QQ-*l-r:usl--8----r'
lF lc 'o .oo

_t980_-_l-----_

_s7,00^o0



VIOIAl'TOi.] NO. T/\l'n FIrR\lI'il NO.

7I5. .1 7 (ar)
79.-rr^37-9 -?-B-9:Q3-5{
71s. r .2 (b)

B0*2-20-.rB (r) 089-0083
715.  r7  (h )

B0*2-20-18 (2 ) 089  .0083

7rs .  12 ( f )
B0*2-20- t9

/ - L ) .  l .  /  ( r 1 )
289-0354

B0-2-2A-22 289-0133

- l11Y:\ ,L:P:- i-:l:I fN.CP];CllTOitl Dl\TJl
: - , - . . - - * - - . - *

Dr.s;I{)f !
* ; ; l r ,

60 lL1U "

-U::qea$_--__--

t5-02063

I  5 -02063

15-02063

Ar r r r  O  
' 1  

?  
' 1  

O?O
r r \ f v .  J r r - J t - t - 2 t J

, ' t r r ' l  w  16  ' l  7  l qnQv u - L J  - L v t J - r  t . L r v \

__J-ur.V-t-7.,_!9_80_-

July 24, 1980

2_P

l
lNo
t;;
I  a '

bto

t-
I
t----
i$90

J-\'1.y_.2F-_r 98.q_

_; 1r _l=-y_ 2_3,J-9 B Q_ _

erral {.---l_tt".

lai-ir i

ena ' l  {
|  |  - l t _

0m'
Trena'

|  |  - l



\ r ( -

' t
I

\noffLl:t-oi.1 No.

7l - : ) .17
- 79:JI-3-l:-4

715 .L7  ( ; r )
B0-2.?"0*20

71.s.L7 (a)
BA-2-20-2I

A'1'lrl li;ll{t1-ITl NO. t4s)rA I.D. l.. lo.

J.5=02.061-

]NSI)II]J'TON D.7\T]iI'lSPlic.f.ic)'i

l \4 r r r  Q 
' l  q '74

_ ,  - 1 - - f - . * / _ t _ ) r  t  . _ - _ ^ - - 2;00PM- --3:.00P,'l-

'JTllr[l-lli!_'.[oN DIgiI{3I'
c()ni-

1700.  OrJ
JunaJ5,---L9?9-- _$__4_2-0*0t)

5118-76 ts.-02067-0
l

. ' l r r l  r r  ' ) ' l  1  q A n... .'' ,

I5*02067-0 .rg[!3_, ],!80 Aug,--qJ*9e-o-



-]i'lQlAiili.9-ii. li 9 : -
7  ) -5 .11  (a )

:1911,_?-1:?_ _

' r ' N l 4 : I ) l f i ' r  
l ' - l  r l l i  I l l r l r t .

A t r a  l f l  l ( ) 7 Q
-  a . t 5 ' : l - r - - . ' , ' /  l  - J '  '  L v * -

I

llll : i:':I !:i- :Iti?]

I Z;t0l?l'l- : -+.CfCU^l

_l

q F D 1 , { T  r . l J . T T r S J
J  ) ) \ '

l ' \TC' l r f  'C1 ,  t"



( ) .  s i  . l : .  \ r r i  r  i r l i , "

I'iAl'lli r  t r r \ ]  hr l t r r \ l . i
v , L v j - r  r . . , L v r r

7r5.  : r  6
7 Q . - r ' - r * - r - ' l  ?

- _ a a J - L  - '  ' - ,

7B-rr-3-14

_^79-2*20-39 U _

79-2-20-3e (2)
715 .17  (a )

80-2-47-35 (1)

30 USC 502 (a)
80-2-47-35 (2\

so l6-_: '16_

Nonc

-.-J.5::020J"3 - *

15*02013

254"029L

254-029L

254-029J.

254-029L

o:1-._-1 6. 1-B_-1.917 B_

Oc t .  18 ,26 ,L978

t5*02013 Q r - - r r l -  1 ?  l c l ? q
-'-i-":r-'--:---:l:':11- :'-1 .' 2 -.

l5 -02013 Sep l , ,  13 ,19 '79

r5-02013 lSep t .  18  ,19 ,23  |  B0
-_ t - - -_ - ._ -

1s-02013 Sep t .  lB ,  19 ,23 ' 80

,i___--__*_L_-9 r00AI"J-::-L;l0Ill\t 
l-_.--- |

l9r0!4li-: Ll,: a5ali 
i 
losJ,lgf &--] ;so-nenar

-.1.i0-0PIr1*::2',-ooiuloct*:l-9--rctrc-*- j-uo--u.o,,'r

ctrntesl-,
1 5 0 0 .  0 0-  : loopuOcL. 

' l  
,  t9B0

CCrnters; tr
1:r-00. 00



t "  , '

I ' l ' i l l ; \  l - . . l )
I

I  I  i : l i ) l : \ -  l , l  ( ) l l  I  ) . . , t r : i  :  ' r  
1 . 1\  )  I  , , . t )  7 ,  r ' r ' ,  ,  ) ) . ,  ) , r /  )

__ J - LVtl

39579.1

395788

395789

_3cl5z9Q_

9948400

- .1.-9 -7.t1
't-6-'/B

: l - 20 - -7 f r

B-7.-78

a - - O -
1 . .  I -  I O

t -  I *  t u

t -  t -  t 6

r*10-79

'11 .400 ( : r_)

_i1"11l:tl
71  . 404  (a )

*JJ,4Q4*(qJ----

71. : l  08

z-c 
171-

7*6*'/B

7-6*78

I-5-79

.15 . ,0 : j341;

09  30

094  5

0800



\  t  r ' t - \ ' l  h r r ' - i  f  \ l . l
v  . r . r  , l  v

a - n n n ' l

-_-.4-Q-lJz:l

4QL322

0800769

0199249

0103r121

9RCtn547 - --

9949072

_7.1..10-l

77  .402

77 .400

77  . 0701

71  . 408

-_zz-mu-_(b)__
71. : l  0.1-

I  s *02063 B  : 0 0  A i l

1t.-2.2-1?,

I1" ' "22 ' . '7 t i l

r0-30-79

l.:r--1.9-79

7*22*80

*ud1- -
B-4-80

r2?.0 11-19 -79

___101.5_- _._

0800

-.-/:2?;:&Q
)

l ) 1 t ; '  ' '

$38.00
P a i d  - 1 (



-{
I ' l ' l l l  t  \ r {

I t-r/\ l' ll nr?'Al.t
v  J . r _ J l . r I - r  , r . \  / t \

v'l.ct /\'l''lc)i'J COl-)Ll
_ ll4rr r: s.. iili!.. LJcl.".

77 . I0?* .1

71 . .  I 0B

7: r  .108

-" ll'-ol9l* :

7I .  IC)B

71.  r  0B

71 . : 108

I
{--,'. '. . . '\

'JT':it"ll l'l r {.f I ti:l DISIY")l

J)  r r rcnqq i  r ra B-0001

09948034

0994  B l33

0799249

I  5 -0206  7
32 .00  I

)a ' id . l  0" '

:- i4 .00 r
raid 10-
28 ,00  F

lai c] 10'

0.00
u.-?,0-79 Paid 1.2

t-4-80
$20 .  00
Paid 4-

$60.00
3-20-80 aid 6-

o -1 . -  I  O

1I-1.9-79

I-4-80

I220

994BB2B

9948844

9948964

0800

l l 2-4-80 0800
fl32;00-

5*30-80 1445 6-16-80



irrl'pyl_

l l

\ 7  |  f \ l  l \ r l ,  l  f  \ i J  f Y  \ f ) l , r

- l-Z J tq?-. k LUJ- l--.-15:. Q!-Q-{-Q 621:QQ--

r - ) - l ) -UU

t.:r_-5*80

il

\  i  r 1

.""_ f
I

Llrr:,J]yill':ll.' i "lr"'::i -
| $ r6 .0 { )

_g:ls_ e.g_ | _-lsr"6:oo-
6-2r i -80 |

1  n r O r - ' ) Q

1029629

1031.1.9I

0930

77  .1007  (b )

F i-re, on Lrraclct:

1030

1.000 11*6*80



I
|  \ r . lOl  , i  \ i l ' l  (  t {  ( l t l l t l r l

) )1\l i' l ' f,. ,(; l lf l' i ' | (), l
- l - '

I
I  77 .  i l 10

l. l .*13-78

I2- I9*78

.i iiSl']I:l()ll.l ()il

1235

0850

0945

--L030_

I1:l_5

(

tr,',',1
40.'1,0(r-1 r  5.-  03998

401.062 77 .  I  60s  (a )

401 .063 77.  . l  605 (c l )

401.064 77. .1.(r05., (]:)

401065 7t . )  60s (b)

401066 77  . 1605  (a )

40I067

401068 7r .  300

400842 77 .070 )

Tr,l(;rrJ:'(\ l '  I c)N

l :1 . -  7-78

1 1  . r  1 0
I t ' - / * / n

1,1*B-78

11.-B- 7B

-Jl i -Zs-- -
1 1  f  a  - n
- t  -L - .LJ-  , t  6

' l  1 - ' l  ? - "a
J)&-4L- .__

1 ' l  - t  ? - "a

1 ' l  . \ i  a o
L L ' 2 2 -  t O

11*B-78

1 1 - - a - " a
-r::L-V_*(-V-

l . I*B*78

0900



l .1t i l

\) IAT hrlt ' f f\ lr ' l

1 C ) O 1 " 1 / ' l

i,, c,,'.n,'t.,.,r i c'i,,rr,;
rll!' f l' J:,:ll'i("11:rq\1.

'11 .t ]0'2.

71 . . I 07

7r . l .0B

' t '  
r\ i  c I jt:r-, i ' ' t" r ') l\ ' l

' l  
n * ' ) . - ? n

_J_2*19

B-30-79

B-30-79

9-24-79

9-25-79

9*21-79

9-27-79

-28-7

9-28*79

10-1.-79

L0*2-79

/- *  - - '  (

TI'lRr" l't it.."''i' :i (l.i

: r0--3.  7B

LT : i "O

9948534 __8 ,00  -

B :00

9-2I -79

$60.00
ya.lo d'

$rt  
" ;Pai-{-]

$4 B  .00
Pai-d I I

77  .010r l 0 : 05 9*25-79

9-?_6-79

$1.1.4 .0 t
Paicl l ' ,

$r95.  0 (
Pajd - l - ''$?B.Oo

Paid I  I

l l 0799229

0799234

0799235

77 .0400-A

77 .  0506-1

77  .070L

1 l : 45

I0 :45

13:00

1.0-1-79

01990236

0199237

0799238

$78.00
-Paidj.

$78 .00
P a 1 r |  |

$72.00
-I>a_'i.d*.1
$150 .0
Paid - l-
$ l  06 .0 '
Paid l .

71 .04 l .0

71 .0807*2

L2240

8 :45

f
I

_r_0_L79----

9-28-7q

--9=28-J9--

10-3-79

10-18-790799240

9948664

9948665

0799228

77 .0402

0'79924I 77 .0803 l0 -2 *79 10-l.B-79



\  rT. \ l  ) , ( I I r r \ r , Iv . r . uJ . ' i  \ . t  . '  \ / ' . \

o o / Q o 1 ' )
J _ ' ' X 9 A J , t

n Q n l  ( 1 "
v \ r w - t  - . r z - l

nfrn' l  r . ' ) ,4

v t ( ) T  r , , 1 ,

*- ]-) \1. : l '  I

-:/t ir:j'r

. J , | , ) : l l .
' t ' t  

. 404

] (-r, l Ci)i) lr l
f-ll ll I l'.1 ( )l'J

0_--(:r)

(A)

I ' ' : ' ' , i :  ' '  \ , '  /
t

l r

l l
r l

h 1 : l l ' \  
' l  

l ) .  N . ) .  . r  l . l , . l l , t r r , ' l ' l ( ) l !  I J . \ ' i ' j " l  
' 1  

1 l l l i l  ) '  i ' i ( ) : l  ' l ' - f l : -
' ' ' l ' "

" ___l*J2,q._a*g-_- l--'!L_15*.-.-__

" I7-29-BoI to , lo

" I 7*29-Bo | : .r, oo

B-4-80

B-4-80

Q:4:8!*

B-4.-80

- l].r0

1 l : 00

B-5-80

0B0I52s 77 .400  (A )

7 t_ .  300

7 t . . 302

7:r.. I 0 r.

77.  1007 r :

7 '1 .20 t \  (e )

7: r .400

77.1007 (b)

71. rA07 (b )

71 .0502

77 .070L

77 .  0803

77 .0803

l7 .0( t04

0801526

99490L7

9949018

0800548

080054 9

0800550

1029631

1029638

103126I

103r262

I031.263

1031_264

1.0 3 r.2 6:)

1031  266 77 . I 301 -00005 B-s-80

B:30 B-6-80

n. i t l l j

40 .00
:aJ c''J--

B.  00
la-i.cl .-v1 -
48.  00

'a i ,d 4-

32  . 00
I  -8 - -80 l-rrt{ :1-

36 .00
d_JJ

;60 .00
> r i - 1  l l ^ r

; 84  . 00

3t.liJ'
98.00

-  1 1  0 n
/  - J I * O U )a,id 10

40.  00
ai{,J-0

$32 .00

$66 .  00
?aid 10

7-31.-80
28.00
al .o t . t

52 .  00
8-5-80 Paid l . '1

r70.0c
B-4-80

' l (n nr

I
-l

I
1

- --=3:-25_-BQ

_3LB=AC--_

B-21-80

B_] ct_J

B_B_BO

I2aid.-Jr
$ 1 . 5 0 . 0 ( i
>aid .'1"(

$60.00
P a i d  1 0

150 .  0 (
laid-.1-0
$7t1.  0(r



v_l o1 ,r,,'i'.t c):\

- l tr]?99"__
I  03 : t270

I  03 I3Bs

-r-03ttg6_

.l , t :0201.r

t l

L0, 30*-_

1 l  :00

4 . . ? . - a r \

B-B-.BO

$ .140 .0 '
Paicl ,1..1
$l,ttlo0
Pai-d .1..1
$12.7.trj
Paid I (t

I u l ' : l l l i r  J . l ) .  l * 1

, (

B: [ -$0-

B--'/-80

8*7r  g0

f  i l i
. l .  l  \ ,

'7  t " . ! )4( )0: '0 f )001,  ___

77 .  04 00--0000A

77 .0400*00 ( t0 l r

103-K

q . ' l  n B-t i -80

B*28 -BO

B*28_BO

B_28_BC)
5400. fi

__8_2&C B :50



405 l f l ] t  .L:-1. ' /0
:]-O B B

405 l(AI i  1:170
1.089

405 l<,\R .1": l.7C)
:il 55

405 KAR .1.:1.70
tl. l ;6--4Os-r+\R"11T70
1t_68

405 r.AR I :  I 00

405 KARI :  100

acjs i<zun 1:o9o
000156

(

5l '17\ i ! ' l ' j  l ' ) r l t

1l'69. 72,

1.,r69-7:]

1 .169"74

I1.69--75

5016*76

5016*76u

6652*71

6652-77

.)o:2{r 1.9.-

I 0 -? ,6 -7  9

I0.  26*79

-")o::?.t'19- -
9-28*79

-$l-00O--I'inc..-*

t - z -  / 9

-Nlr -.I'cltr;rl I

Nc Pen;il '

l{o Peni1].'

No Penal

i-r.l_10J

Pena,l l

: r ,d  l - ) . -

Ienal"J

IiJ.illi'!l!,-:

B- -6 - -79

B- 6--79

B-6-79

B*L7-79

3*7-19

3-6-19

-.-*-7":IBJ j

7-2-19
) l200 Fj ,ne

.-I-O:2-LZB



0 5  l ( A I i  l : I ' / 0

!_0q{?]q--
02 KAl l  I :055

0 0 0 . 1 9 2

-_?!3_!_.14_ =11i,1__-

_-_? 4137-.7rt_g ll I _

?.43' t  *7 4

l t

I t

$r.Q0q..-u

J.-1.7*18 Perral



Procrfss

I I.)AI'E !Ie!4IIQLNo:
405 i! \R . l :170

01_25 (S 1&2)-4051CI.I{-T"",2Atr
405 I (AR l : I

____012e1___--
KAR l : -150 ,  I : 16
l - :  170 ,  I :  190  e

-r*?00___ lQ5
405  KAR l : I 30
405 KAR l :050

12T

D..Nl.It. S'.1'At'l i Dr_vlli[oi' i t,,! f*"ui?nlf t(rlis {i hNt'olclil i lNT
t

M , S I I A  I . D .  } D . I}ISPDCI'ION DATD INSPEC'I']ON TIME Ttri?MI}IATIOI{ DrsPoGri'ti'tiTAIT' P]iIU4TT

57', lB-16 \5--02067

5:9?051--

Jr-rj.y 12 , 1.978

c r . t -  4 ,  I q7q

-Eeh^-]s*-lg _b1o-PenalJr,. -.

Sc-J?enalr+*

Irrr Denal ryC\^t. 1 7, l-q79



t l

l !

l l

VIOL^I\I'ION 1.1O.

;t r 3so. ro;
- 

xps-s5o.i.crci :-

KL?.S 350. 095 lrrJt

4 05 KAP, l: :r:0 ,
I  :050

__ _ r2J? __
405  KAR l : -100

I330

407 *'11.

405  KAR l : 050
133r q u  I -  t . ]-T-05'_mE-Trro0

Is52 289-0354
405 KAR 12260

1.661 289-03s4

D] S}{ ' i

1L-21*79

:4:80--_-

___.LL:2J-1e _



vr.Qr.ATION NO.
405 ruu l  l :080 ,

l*199--oloarrL-- I

____0u9--n026

INSl, t ' )  j [ : i_ol '1



I ) . ; ; - 1 1 .  I . ' . r ' : ; ' i . , . 1  l ) . ,  v  r , : , i . i . ]  .  ,  , . . O l a . : l  i -

(

V.tQI,l\TlOl'l r.,*rJ . ;llYI')l l,].'J{'11.'j' l!() I-NSP]ICI'ION DA'l]l .J. I'tspEC.f roi.t 1'u"'r8 -"U1lj$g:

itull' 3 , 1979VrrtrLur€
405 I/,AIr l.:200

^ 6 n  n 4 ^ - t l  5*03r j45 I{.ry 30 , 7.979

(



{

l4[tE NAt"m \NOT,ATION NO. STATE lrEl+t].it NO. I'1SIL\ 1..D. 1.13. I INSPDCI|ION DATEI fNSPIL'fIOii TII"D I TTIR'LTNATICI'I

)crrl-lr:w

I
I

054-0010 ,
--TELu",gJ.e-D-_-

6263-77

372'L-74

15*08046 a  1  a  d n
T - L - J _ U U

Vacated -

-J:?9:8--0-_-
Vacated ,

B-14=B

-\lq-P-ene!,t

--Nkr_J?ena-i

t l

372L-74

) * ) 1 - ' 7 1 lile-Penaf-'

D r i A  
' l A -

r  u . L u  I v

$2s0.  00

405 KAR 1:200
1785

405  XAR 1 :200

_ _ls&O
405  KAR 1 :050

1578

7-24-80

t

c-1 )-an

3"19-75

)-17-"7f_*

3 :30PM

s.M.R .  RGl l  ( IZ1

Wat€r leavinq in
excess of I

Div. D<plosi
& Blastincr 0046 0s4-0010


