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PO. BOX 902
PRICE, UTAH 8450,1
PHONE (80,r) 637-5385
TELEX 38.I 530 ANDALEX PRIC
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ANDALEX
RESOURCEg rNc.
Tower Division

o c t o b e r  1 5 ,  1 9 8 6

Sta te  o f  Utah
Department of Natural  Resources
Division of Oi l ,  Gas, and Mining
3 Tr iad  Center ,  Su i te  350
Sa l t  Lake C i ty ,  U tah  84180-1203

At ten t ion :  D ianne N ie lson,  D i rec to r

Re: Permit  Renewal ACT 007/019

Dear  Ms.  N ie lson:

Andalex Resources,  rnc.  is  hereby request ing that  the Div is ion
review the at tached Appl icat ion for  Permi t  Renewal .  r t  is  being
submit ted under the provis ions of  the Permanent  Regulatory pro-
g ram fo r  t he  S ta te  o f  u tah  and  T i t l e  30  0 f  t he  code  o f  Fede ra l
Regu la t i ons .

There are no changes incorporated in to the contents. ,of  tn-e text
s ince Andalexrs most  recent  approvals wi th the except ion that
in format ion per ta in ing to our  Federal  coal  Lease Modi f icat ions
has  been  i nc luded .  A11  redundanc ies  i n  Vo lume  I I ,  t he  p la tes ,
have been removed and only those p lates which per ta in to current ,
as  cons t ruc ted  fac i l i t i es ,  as  we l l  as  t hose  wh ich  a re  s t i _11
proposed inc luding f ina l  rec lamat ion,  have been lef t  in .  They
have  been  c ross  re fe renced  i n  t he  Tab le  o f  con ten ts  f o r  vou r
convenience.

should any quest ions ar ise,  p lease cal l  me and r  wi l l  take imrnedi-
a te  s teps  to  reso l ve  any  i ssues .  we  s ince re l y  app rec ia te  you r
exped i t i ous  rev iew  o f  t he  enc losed ,  and  apo log i ze  f o r  i t s  be -
l a ted  a r r i va l .

Respec t fu l l y  submi t t ed ,
ANDALEX RESOURCES, INC.
Tower Div is i

a.//2

Sen io r  Geo log i s t

cc:  Ken May,  DOGM
Lowe1l  Braxton,  DOGM
Sue Li -nner ,  DOGM
Ho l l and  Shephe rd ,  DOGM,  P r i ce
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i . In t roduc t ion  and 0verv iew o f  Pro jec t  and Permj t  App l ica t ion

A.  In t roduc t ion

Th is  underground min ing  permi t  app l i ca t ion  is  be ing
submi t ted  byM,  Inc . ,  in  o rder  tha t  coa l
might be mined' f rom Federal  mir i ing leases located within
the proposed mine plan area and property boundar ies.  This
proposed mine plan area is known as the Centennial  project .
Tower Resources, a corporat ion organized and exist jng under
the  laws o f  De laware  and qua l i f ied  to  do  bus iness  in  Utah ,
has opened an underground mine known as the Pinnacle Mine.
Th is  mine  is  loca ted  on  fee  land in  Carbon County ,  Utah .
Tower,  the designated operator,  a long with AMCA Coal Leasing,
Inc . ,  i t s  land  acqu is i t ion  and deve lopment  b ranch,  cont ro l
a l l  Federa l  and fee  min ing  leases  w i th in  the  proposed mine
p lan  area .  Th is  underground min ing  permi t  app l i ca t ion  has
been prepared by Tower Resources and is being submit ted for
review and approval  by the appropr iate regulatory author i t ies.

B. Overview and Summary of Project

Min ing  opera t ions  a t  the  P innac le  Mine  began on  0c tober  3 ,. |980,  
accord ing  to  the  Min ing  and Rec lamat ion  P lan  approved

by the State of  Utah, Department of  Natural  Resources,
D iv is ion  o f  0 i1 ,  Gas ,  and  Min ing .  The  P innac le  M ine  i s
loca ted  and opera t ing  on  the  Z ion 's  fee  lease.  Mine  p lans
cal l  for  advancement of  operat ions onto Federal  leases
conta ined w i th in  the  proposed mine p lan  area  and the
simultaneous operat ion of  a mine in eac'h,of  the' three
mineable coal  seams present,  the Lower Sunnyside Seam, the
Gi lson  Seam,  and the  Aberdeen Seam.  Cur ren t  min ing  ac t iv i t y
i s  occur r ing  in  the  G i l son  Seam.  The  coa l  i s  c lass i f i ed  as
High-vo la t i le  B  b i tuminous  in  bo th  the  Lower  Sunnys ide  and
Gi l son-Seams and  as  H igh-vo ia t i l e  A  b i tuminous  in  the
Aberdeen Seam.

The proposed mine plan area is located approximately l0
mi les  nor th -nor theas t  o f  Pr ice ,  Utah  in  Carbon County
in  T l3S and R l lE  (See F igure  I - l  and  P ' la te  I ) .  The proper ty
conta ins  approx imate ly  2 ,240 acres .  Two hundred acres  is
fee surface and coal  leased from the Zion Secur i ty Corpcjrat ion.
The remain ing  2 ,040 acres  is  hdera l  lease cons is t ing  o f
SL-027304 (120 acres) ,  SL-063058 (240 acres) ,  and U. -Ot05Bl
( l  ,682 .39  ac res ) .  See  F igure  I -Z  and  P ' la te '  I I .

Th is  p roper ty  i s  loca ted  in  the  Book C l i f f s  coa l  f ie ld
and inc ludes  the  Deadman Canyon,  S tarpo in t  Canyon,  and
St ra igh t  Canyon areas  w i th  coa l  ou tc ropp ing  a long the  c l i f f s
be tween 7 ,000 fee t  and 7 ,700 fee t  e leva t ions .  The
topography  is  very  rugged,  the  Book C l i f f s  be ing  d issec ted
by box canyons created by ephemeral streams. Large
sandstone boulders eroded from the cl i f fs are scattered
a long the  s ides  o f  the  canyons.  The land is  undeve loped,
used pr imar i l y  fo r  g raz ing ,  and there  are  no  areas  o f
na t iona l  impor tance in  the  reg ion .  Mounta in -Brush
vegetat ive type covers most of  the area.
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There are no perennial  streams or bodies of  water on the
property.  Ground water recharge ' is  f rom precip ' i tat ion
in  the  v ic in i ty .  Water  supp ly  fo r  mine  deve lopment  and
cu l inary  usage is  suppf  ied  by  we l ls  tha t  have been dr i l led .

H is to r ica ' l l y ,  coa l  min ing  has  been the  on ly  ' indus t ry  ' in  the
permit  area and there are several  abandoned mines located
on the  proper ty .  No o i l  o r  gas  we l ls  ex is t  in  the  area  as
geo log ic  cond i t ions  are  no t  appropr ia te .

Access to the mine plan area is by an exist ing graveled
county road which has been upgraded and is maintained by
Tower .  I t  i s  used as  an  access  road as  we l l  as  a  hau l
road. Al l  surface and support  faci l i t ies necessary for
present operat ions have been.completed and are located
on the Zion's fee or on r ight-of-ways granted by the
Bureau of  Land Management.  Al l  proposed faci l i t ies are
ind ica ted  in  th is  app l i ca t ion .  Tower  has-acqu i red  a l l
app l i cab le  s ta te  and Federa l  l i censes ,  permi ts ,  and r igh t -
of-ways necessary to conduct min' ing act iv i t ies on the Zion's
fee property.

Est imated coal  reserves in the three beds of  mineable
th ickness  to ta ls  50  mi l l ion  tons ,  w i th  recoverab le  coa l
es t imated  a t  29  mi l l ion  tons .  Produc t ion  schedu le  p ro jec ts
an increase from 200,000 tons the f i rst  year to fu l l
p roduc t ion  o f  about  1 ,200,000 tons  in  the  four th  and f i f th
years .  A t  th is  ra te ,  the  l i fe  o f  the  m ' ine  is  es t imated  to
be about 30 years,  wi th a theoret ical  l i fe of  about 40 years
due to the existence of  addi t ional  un]easgd Federal  coal
economica l l y  access ib ' le  on ly  th rough Tower 's  opera t ion .

The in i t ia l  m ' in ing  method be ing  employed is  p i11ar
deve lopment  u t i l i z ing  one cont inuous  miner  sec t ion  o f
equ ipment  w i th  f ina l  p i l la r  ex t rac t ion  p lanned.  An
add i t iona l  5  min ing  un i ts  w i l l  be  added,  accord ing  to
produc t ion  schedu le ,  w i th  min ' ing  deve lopment  occur r ing
simultaneously ' in each of  the three seams. Longwal l
m in ing  may be  in t roduced la te r  i f  cond i t ions  prove
adaptab le ;  however ,  the  bas ic  overa l l  m ine  p lan  w i l l  no t
be changed.

Upon cessa t ion  o f  m in ing  ac t i v i t i es ,  rec lamat ion  ac t i v i t i es
wi l l  commence as  soon as  is  p rac t icab le ,  accord ing  to  the
p lans  ou t l i ned  in  th i s  app l i ca t ion .  The  land  w i l l  be
res tored  accord ing  to  ava i lab le  techno logy  to  as  near ly  i t s
o r ig ina l  cond i t i on  as  i  s  poss ib ' l e .

Th is  opera t ion  does  no t  face  any  o f  the  min ing  compi ica t ions
caused by  fau l ts ,  ins t rus ives ,  excess jve  water ,  

' l a rge

quant ' i t ies  o f  gas  or  cons iderab ly  deep cover .  The mine p lan
area is  loca ted  in  a  reg ion  where  min ing  has  been the  maior
industry;  therefore,  the nearby communit ies are geared for
coal  operat ions.  The I  abor supply ' i  s  excel  I  ent  and wel ' l
t ra ined.  l , l i th  these cons idera t ions ,  and Tower 's  p rudent
management ,  the  Centenn ia l  Pro jec t  w i l l  be  a  mode l  min ing
operat ion in the Carbon County area with very minimal
environmental  and socioeconomic impact.
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C.  0 rgan iza t ion  o f  App l i ca t ion

Th is  underground min ing  permi t  app l i ca t ion  has  been organ i .zed
in accordance with the general  requirements for  format and
conten ts  as  ou t l ined  in  Sec t ion  771,23  o f  T i t le  30  o f  the
Code of  Federal  Regulat ions.  The text  has been organized
jnto eight chapters to fu l f i l l  the requirements of  Subchapter
G of  30 CFR. A summary of  the table of  contents is l is ted
bel  ow.

Summar.v of Table of Contents

Chapter I  Introduct ion and 0verview of  Project  and Permit
App l  i ca t ion  

. :
Chapter  I I  Lega1,  F inanc ia l ,  Compl iance and Re la ted  In fo rmat ion

Chapter I I I  0perat ion and Reclamat ion Plan

Chapter IV Environmental  Resources

Chapter  V  Maps,  Cross  Sec t ions  and P lans

Chapter  V I  Prepara t ion  o f  App l  i ca t ion

Chapter  V I I  Cross-Reference Tab le  to  Regu la t ions  in  30  CFR,
Chapter  V I I

Chapter  V I I I  Append ices

To fac i l i ta te  rev iew o f  the  app ' l i ca t ion ,  each chapter
l i s ted  above has  been fu r ther  d iv ided in to  spec i f i c
par ts  and sec t ions .  These can be  found l i s ted  in  the
deta i led  tab le  o f  con ten ts  appear ing  a t  the  beg inn ing
of th is text  a long with the page numbers on which they
appear .  Th is  tab le  o f  con ten ts  a lso  conta ins  l i s ts  o f
f i gu res ,  tab les ,  p la tes ,  exh ib i t s ,  and  append ices  to  fac i l i t a te
cross referencing between chapters.

Exh ib i ts  inc lude appropr ia te  suppor t ing  documents ,  repor ts
and pub l ica t ions  and are  inc luded as  append ices .

Maps which were not reduced to f i t  into the text  are
inc luded in  a  separa te  vo lume as  p la tes .  A l l  maps and
p lans  are  submi t ted  jn  accordance w i th  the  requ i rements
o f  Sec t ion  771 .23(e )  30  CFR.
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D.  Ver i f i ca t ion  Sta tement

STATE OF Utah

COUNTY OF Carbon

I , Samuel  C.  Qu iq ley ,  hav ing  been du ly

sworn depose and at test  that  a l l  of  the representat ions contained

in the foreqoinq appj icat ion are t rue to the best of  m.y knowledge;

tha t  i  am author ized  to  comple te  and f i le  th is  app l i ca t ion  on  be-

ha l f  o f  the  App l ican t  and th is  appf ica t ion 'hu ,  been executec i  as

required by law.

Si  gned

Taken, subscr ibed and sworn to me before the rs i gned

author i ty  in  my sa id  county ,  th is

l9  8 l  .

l3th day of January ,

My Conliri ssi on Expi res :

Notary  Pub l  i c :

I 983
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I I .  Leqa ' l  ,  F inanc ia ' l  ,  Comp' l iance,  and Re la ted  In fonnat ion

A.  Ident i f i ca t ion  o f  In te res ts

' l  
.  Appl  icant

I. | . 1  
Name,  Address ,  and  Te lephone  No.

I;:'i,ffi :3 t'iil ;. lt! ; ; . "rl,H.?:T}}' : :'l l:il :,'1,
P.0 .  Box  1027 ,  Pr ice ,  Utah  84501 ,  te lephone (80 ' l  )
637-5385 .

1 .2  Bus iness  En t ' i t y  In fo rmat ion

Tower Resources ,  Inc.  ,  ' is  a corporat ' ion organi  zed
and  ex is t ing  under  the  laws  o f  De laware  and  qua l i f i ed
to  do  bus iness  ' i n  U tah .

. | .3  
Names and Addresses  o f  0 f f i cers ,  Par tners ,  D i rec to rs
o f  App i  i can t

Tower 's  o f f i cers  and d i rec to rs  a re  l i s ted  be low.
There are no partners.

Of f i  cers
ilJl-TuTi imore Pr esident
Rober t  Anderson,  J r .  Sr .  V ice  Pres ident
Denn is  L .  Ha l l i bu r ton  V jce  p res iden t /F inance

Di rec to rs
fi lFl-l ' t l tcfre; i Cha'irman of the Boa rd

o f  D i rec to rs
P.J .  Cu l l i rno re  D ' i rec to r
Rober t  Anderson,  J r .  D ' i rec to r
Mary-Jean Mi tche l l  Green D i rec tor
M.  I .  Ma i r  D i rec to r

The  address  fo r  a l l  o f  the  above ' i s  Tower  Resources ,  Inc . ,
P .0 .  Box  775 ,  Mad isonv i l l e ,  Ky .  42431 .

. ] .4  Names and Addresses  o f  Pr inc ipa i  Shareho lders  o f  Appf  i can t

The capi ta l  stock of  Tower Resources ' is  . l00 percent ovtned
and  con t ro l led  by  Cada Am Ho ' ld ing  N .V . ,  c /o  Dr .  J .A .
Sch i l t kamp,  l0A  Kerks t raa t ,  Curacao ,  Ne ther land  An t i l l es .

' l  
.5  Res i  dent  Agent  fo r  Ser^v ice  o f  Process

The res" ident  agent  o f  the  app l ' i can t  j  s  iohn  S '  K i rkham
c/o  VanCo i t ,  Bage iy ,  Cornwa l l ,  and  McCar thy ,50  Sou th
Ma in ,  Su i te  

. l 600 ,  
Sa l t  Lake  C i ty ,  U tah  84 . l44 .
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1.6  Operator

Tower Resources,  Inc. ,  is  and wi ' l l  be the operator  on
the subiect  ProPer t ies.

1 .7 Other OPerat i  ng Names

Qther  names under  wh ich  the  pr inc ' ipa l  shareho ' l c je r '  Cada
Am io f  d ' ing  N.V.  (own ing  and cont ro l  l  ing  

' l00 .percent  o f
i f . ' .  iap i t i t  s toc i )  ,  ha i  o r is  opera t i !9  min ' ing  opera t  jons

in - tn .  Un . i ted  S ta tes  w i th in  the ' las t  5  years  p receed ing
the  da te  o f  th i s  app l i ca t ion  a re  l i s ted  be low:

Don Bow Mine
Cjmar ron  Coa l  CorPora t ion
Badget t  M jne  St r ipp jng  Corpora t ion
h ies t  Ken Coa l  CorPora t ion
AMCA Process ing ,  Inc .
AMCA Resources ,  Inc .

Refer  to  Tab le  I I - l  fo r  fu r ther

1 .8  Prev ious  Coa i  M in ing  Permi ts  and

Prev ious and Present  Permi ts  are

2.  -U ine  Name and  M.S.H.A .  Iden t j f j ca t ion

The mine name ' i s  the  P innac le  Mine .  The Mine Safe ty
and Hea l th  A .dm' in is t ra t ' ion  ident i f i ca t ' ion  nun iber^  fc r

th ' i s  mine  and a l  I  sec t ' ions  is  42 '01474 '

3 .  Land 0wnersh ' ip

3 . . I  Sur face  (See  P la td I  and  I I I ) '

3 . . l - l  A reas  to  be  a f fec ted  by  Sur face  Fac i l i t i es

surface d' i  sturbances wi I  1 be mi n ' imal  and I  imi  ted to
the  prev ' ious ly  permi t ted  Z ' ion  Secur i t ies  Corp '
p ropbr ty  o r  F ldera l  land .  No o the .  p r iva te  o r  s ta te
i  anb wi t  

. l  
be impacted by surface faci  I  j  t  j  es .  The

names and addreises of  surface owners where land
wi l l  be  impac ted  a re  l i s ted  be low:

Name: Bureau of  Land I ' lanagement,  Utah State Off  ice
Address :  136 East  South  Tempie  St ree t

Sa l t  Lake  C i tY ,  U tah  84 l l l

Name:  Z ion  Secur i t ies  CorPora t ion
Address :  l0  Eas t  South  Tempie  St ree t

Sa l t  Lake  C i tY '  U tah

i  nformat i  on .

Permi t  App l  i ca t ions

I  ' i  s ted ' in Tabl  e i  I  - l  .
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3.1-2  0 ther  a reas  w i th in  the  proposed permi t  a rea  (min ing
property)

Name:  John and Soph ' ia  Cr i tch low
Address: Route # ' l  ,  Box 33. l

P r  i ce ,  U tah  8450 ]

3 . . l -3  Areas  cont iguous  to  p roposed perm' i t  a rea

0wners of  property cont iguous to the permit  area
are  l i s ted  be low:

Name:
Addres s

Name:
Address

Name:
Address

Name:
Addres s

Name:
Address

Name:
Address :

Bureau of  Land Management
Utah Sta te  0 f f i ce' l36  

Eas t  South  Temple  St ree t
Sa l  t  Lake C i ty ,  U tah  84 . l  l l

G ladys  R.  Ar tman
P.0 .  Box  

. |200

Lakel  and, Fl  or i  da 33802

F.  and D.  Sh in rn i  n
71 1  Nor th  5 th  Eas t
Pr ice ,  Utah  84501

R.  and  E .  Ne lson
583  Sund ia l  Dr i ve
Moab, Utah 84532

D.  Math ' i s
Sunnys ide  Star  Route
Pr ice ,  U tah  84501

State of  Utah
I 588 West North Templ e Street
Sa l t  Lake  C i ty ,  U tah

3 .2  Subsur face  -  M inera ls  (See  P la te  IV ) .

3 .2 -1  Coa l  to  be  Mined

0wners of  the coal  to be mined on the perm' i t  area are
I  i s ted  be l  ow:

Name:  Bureau o f  Land Management
Address :  Utah  Sta te  Of f i ce. |36  

Eas t  South  Temple  S+" ree t
Sa l  t  Lake C i  t y ,  U tah  84 l  l  l

Name:  Z ion  Secur i t ies  Corpora t ion
Address :  l0  Eas t  South  Tempie  St ree t

Sa l t  Lake  C i tY ,  U tah  84 l l l
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3.2-Z  Other  Minera ls  w i th in  the  Proposed Permi t  Area

No o i1  o r  gas  tes ts  have been dr i l led  on  the  permi t
a rea .  Howiver ,  rocks  above and be low the  coa l -
bear ing sect ' ion that  have produced oi ' l  and gas
e' lsewhere in eastern Utah are present on the
proper ty .  A  few tes t  we l ls  have been dr i l led
south of  the property '  as near as one mi le f rom
the bounddr) :  howevei ,  these have been unsuccessful '
(U .S.  Depar iment  o f  the  In te r io r ,  F ina l .Env i ronmenta l
S ta temen i ,  S i te  Spec i f i c  Ana lys is ,  1979) .  I t  shou ld
be noted that the intraburden between these oi l  and
gas bear ing  rocks  and the  coa l  bear ing  rocks  is  la rge
6nough tha i  coa l  min ing  cou ld  no t  i r , rpac t  po ten t ' ia1
o i l  and/or  gas  recoverY.

3 .2-3  Subsur face  cont iguous  to  Proposed Permi t  Area

Owners of  the cont iguous subsurface r ights are 
' l ' is ted

be ' low:

Name: Bureau of  Land Management
Address :  Utah  Sta te  0 f f i ce. |36 

East South Temple Street
Sa l  t  Lake C i  ty ,  U tah  841 I  I

Name:  Pac i f i c  Gas and E lec t r i c  (Eureka Energy)
Address :  l0 l0  Kearns  Bu i ld ing. |36  

South  Main  St ree t
Sa l t  Lake  C i ty ,  U tah  84 . i0 . l

i {ame:  F rank l jn  Rea l  I s ta te  Company
Address :  #2  BroadwaY

Nevr York,  Nevt York

3 .3  App l ' i can ts  Pend ing  In te res t  i n  Con t ' i guous  Lands

At  th j s  t ime ,  Tower  Resources ,  Inc . ,  has  no  in te res ts
in  lands ,  op t ions ,  o r  pend ing  b ids  fo r  lands  v rh ich
are  cont iguous  to  the  proposed permi t  a rea-w ' i th  the
except ion-o f  approx imate ly  600 acres  o f  un leased
fudera l l y  owned coa l  lands  d i rec t l y  sou th  o f  our
leases .  

-Our  
p r imary  p roper ty  o f fe - rs  the  on ly  log ica l  '

econom' ic  access  to  these areas .  l t  no t  to r  lower
[ . iou i . . t ,  ' i t  i s  very  un l i ke ly  these areas  wou ld  ever  be
mi  ned .

-12-



B. Compl iance Infonnat ion

l .  Revoca t ion  o r  Suspens ion  o f  M in inq  Permi ts

The app ' l ' i can t ,  d f l y  subs id ia ry ,  a f f  i l  i a te ,  o r  persons
control ' led by or under common contro ' l  wi th the appl  icant
has  no t  had a  min ing  permi t  suspended or  revoked.

2 .  For fe i tu re  o f  M ' in  jng  Bond or  Sure tv

The app l  i can t ,  dhY subs id ' ia ry ,  a f f  i l  i a te  o r  persons
cont ro l ' led  by  or  under  common cont ro l  w i th  the  app i ican t
has  no t  fo r fe i ted  a  n in ing  bond or  s im i la r  secur i ty
depos i ted  in  l i eu  o f  bond .

3 .  H is to rv  o f  V io la t ion

The  fo l low ing  v io la t ions  were  i ssued  by  the  S ta te  o f  U tah '
Depar tment  o f  Na tu ra l  Resources ,  D iv i s ion  o f  0 i l ,  Gas ,  and
Min ing  on  0c tober  3 ,  1980 .

MC 717 . ]4 (c )  -  P lac ing  mate r ia l  on  a  downs lope .

MC 7 lZ . l7 (a )  -  Fa i lu re  to  pass  sur face  d ra inage  f rom the
d' isturbed area through a sediment pond.

MC 7 . |1 .20(a )  -  Fa i lu re  to  p ro tec t  topso i l  concern ing
these  v io ia t ions .

A confer .ence to  d iscuss  the  fac ts  o f  these v ic la t ions  was
he ld  be tween Tower  Resources  and  D.0 .G.M.  on  November  

. l 2 ,
. |980 .  

As  a  resu l t  o f  th i s  con fe rence ,  v io ' l a t ion  MC 7 . ]7 . |4
(c )  was  vaca ted ,  a  c i v i l  pena l t y  o f  90  do l la rs  was
assessed  fo r  v io la t ion  MC 717 .17(a ) ,  and  a  c ' i v i l  pena l t y
o f  30  do l la rs  was  assessed  fo r  v io la t ion  MC 717-zC(a) .
Tower  has  taken  a l l  ac t ions  requ i red  by  the  D.0 .G.M.
to  abate  these v i  o la t ' ions .

The  fo l ' l ow ing  v ' i o la t ions  were  i ssued  by  the  D jv i s ion  o f
0 i l  ,  Gas ,  and M' in ing  on  December  l6  '  

. l980 .

MC 7 lZ . la (a )  (1  )  -  Fa i lu re  to  re ta in  non-was te  mate r ia l  .

MC 717 .717  (h ) (3 )  -  Fa i lu re  to  mon i to r  g roundwate r .

Present ly ,  Tower  i s  awa i t ing  a  conference w i th  the
0 .0 .G.M.  concern ing  these  v ' i o la t ions .
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c. Right of Entry

l .  Federa l  Coa ' l  Leases

t . t

1.?

1.3

Federa l  leases  he ld  by  Totver  Resources ,  Inc . ,  in
sub ' lease agreement  w i th  A lv lCA Coa ' l  Leas ing ,  Inc . ,
compr ise  2 ,042 .39  ac res  o f  l and  in  Sec t ions  5 ,  6 ,
7 ,8 ,9 ,17 ,  and  18 ,  T l3S,  R l lE ,  SLBM,  Carbon
County ,  Utah .  These leases  are  descr ibed be low
and a re  shown on  F igure  I I - l  and  P la te  I I .

Date  o f  Execut ion

SL-027304 -  September l ,  1925
(Read jus ted  Augus t  l ,  

. l 979)

SL-063058 -  August  3 ,  1942

U-Ol05Bl  -  February  1 ,  
. |956

(Read jus ted  Augus t  1 ,  
' I 979)

Property Descr ipt ion

See Tab' l  e I l -2.

H' istory of  0wnership

SL-027304  -  Th is  lease  was  o r ig ina l l y  ass ' igned  to
il'lt-ffin on September I , 1925. 0n May 

'l 
, 1959,

the  I  ease was ass ' igned to  C.  D.  Sut ton .  0n  May 1  ,
1970 ,  the  lease  was  pos ted  to  F .H .  Larson  f rom
whom Centenn ia l  Coa l  Assoc ia ies  was subsequent ' i y
ass igned  the  lease  on  February  1 ,  

. l 973 .

SL-063058 -  The or ig ina l  lease o f  80  acres  was

Ju ly  27 ,  1950,  the  lease was amended to  embrace
200 acres .  An add i t iona l  40  acres  was added
December  

. l3 ,  . |95 . l ,  
to  make the  to ta l  lease 240

acres .  Subsequent ' l y ,  the  leases  were  pos ted  to
F.H.  Larson on  May 1 ,  

. l970  
and to  Centenn ia l  Coa l

Assoc ja tes  on  February  l ,  1973 .

U-0 . l058 . l  -  Th is  lease  was  ass igned  to  C .D.  Su t ton ,
TEUruary  l ,  

. l 956 .  
0n  May  1 , .1970 ,  the  lease  was

ass igned  to  F .H .  Larson  who subsequen t l y  ass igned
i t  to  Centenn ia l  Coa l  Assoc ia tes  e f fec t i ve  February
' l  

,  I  973 .

A l l  th ree  o f  the  leases  were  ass ' igned to  Centenn ia l
Resources Company and acquireci  f rom them by AMCA
Coa l  Leas ing ,  Inc . ,  i n  February ,  1977 .

Centenn ia l  Coa i  Assoc ia tes  submi t ted  a  min ing  and
Rec lamat ion  P lan  under  then cur ren t  Federa l  211 regu la t ions .
The perm' i t  was to have been approved pending the complet ' ion
of the Central  Utah Environmental  Impact Statement.  This
hav ing  been comple ted ,  i t  was  then se t  as ide  due to - the

-1 4-
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TABLE i I -2

Descr ip t ion of  Federa l  Leases

USBLI' I  Lea se No. Acres Desc r i  pt i  on

sL-0t7304

sL-063058

u-0.ls581

120 SISE*  Sec t ion  7
N!. l*NEl Sect ' ion l8

240 S*Sl,l* Section 8
NElNhi*,  Nhl*Nbi*
SE*Nl . j *  Sec t ion  l7
NEINE*  Sec t ion  l8

' l  
,692. 39 Al  I  Sect i  on 5

A l l  Sec t ion  6
NE*  N+Nl l l * ,  N ISE*  Sec t ion  7
N* ,  N*Sh l t ,  SE*  Sec t ion  8
bi+Shi* Sect ion 9
N+NE* Sect ion  l7

- t6 -



exls tence of  the nevr  T i t le  30 OSM regulat ions.
Thi s permi t  app' l  icat i  on then i  s s imi ' lar to the
or ig ina l  211 Min ing and Rec lamat ion P lan wi th
updates to meet current standards and new
regu' la t i  ons .

2

' l  
.4 Legal  Rights Granted

t . l

Each lease gran ts  the  same 1ega1 r igh ts  as  s ta ted
in the lease agreements between the U-S. Department
of  the Inter ior ,  Bureau of  Land Management and AI ' ICA
Coal  Leas ing ,  Inc .  These 

' lega1 
r i  gh ts  a re  I  i  s ted

be l  ow:

"The lessor ,  in  cons ' idera t ion  o f  the  ren ts  and noya l ty
and o ther  cond j t ions  here ' ina f te r  se t  fo r th '  hereby
gran ts  to  the  lessee  the  exc lus ive  r igh t  and  p r i v i l ege
io  m ine  and  d ispose  o f  a l l  coa l . . . toge ther  w i th  the
r igh t  to  cons t ruc t  a l l  work ,  bu i ld ings ,  s t ruc tu res ,
equ ipment ,  and app l iances  wh ich  may be  necessary  and-
conven ' ien t  fo r  the  mjn ing  and prepara t ion  o f  the  coa l
for  market,  and subject  to the condi t ' ions herein
provided, to use so much of  the surface as may
reasonab ly  be  requ i red  in  the  exerc ise  o f  the  r igh ts
and pr iv i ieges  here in  g ran ted  fo r  so  long as  th is
lease remains  in  fu l l  fo rce  and e f fec t  under  any
prov is ions  o f  the  law and the  app l  i cab ie  regu ' la t ' ions
thereunder.  "

Pr iva te  Fee Leases

In  add i t i on  to  the  p re ' r ious ly  des l ^ ibed  Federa l  l eases ,
Tower  Resources ,  Inc .  ,  ' i n  sub l  ease agreenent  rv i  th  AMCA
Coa ' l  Leas ' ing  ,  Inc .  ,  ho l  ds  200 acres  o f  I  eased fee  I  and
f rom Z ion 's  Secur i t i es  Corp . ,  a l so  shown on  F ' igu re  i i -1
and  P ' la te  I I .
Lessor and Date of  E.recut ion

Z jon  Secur i t ies  Corpora t ion
l0  Eas t  South  TemPle  St ree t
Sa1 t  Lake  C j ty ,  U tah
Executed  August  1 ,  1972

Property Descr ip i ion

T l35 ,  R l lE ,  SLBM,  Carbon County '  U tah
Sec .  7 :  51  NW*

N+ SI^JT
SE* Sl4l*

con ta in ing  200  ac res .

History of  0wnershiP

Th is  
' lease 

was or ig ina l l y  made and en tered  ' in to  be tween
Zion 's  and Centenn ia l  Coa l  Assoc ' ia tes  on  August  I  ,  197?.
The ' lease  was ' la te r  ass igned  to  Cen tenn ia l  Resources
and subsequent ly  ass igned to  AMCA Coa l  Leas ing ,  Inc . ,
in February of  1977.

2.2

2.3
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2.4 Lega' l  Rights Granted

Rights  g ran ted  to  Tower  as  s ta ted  in  the  min ing  lease
ag ieement  w i th  the  Z ion 's  Secur i t ' i es  Corpora t ion  are
i  i  s ted bel  ow:

"Dur ing  the  l i fe  o f  the  lease '  so  long as  Tower  i s
no t  ' i n -de fau l t  hereunder ,  i t  may f ree ly  p rospec t '
m ine ,  and deve lop  the  leased premises ,  ex t rac t ,  and
se l l  such  coa l  there f rom as  i t  may e1ec t ,  and use the
surface and underground thereof for  a l l  lawful
purposes  inc lud ing  the  exp lo ra t ion  and  min ing  to  be
conducted  there jn  and thereon.  I t  may a iso  use  the
I eased 

' lands j  n connect i  on wi  th the mi n i  ng and
deve lopment  o f  o ther  lands  wh ich  i t  may.own '  lease,
or  acqu ' i re  as  a  par t  o f  i t s  genera l  m in ing  opera t ions
in  the  a rea . "

R iqh ts  o f  Way

Grantor and Date of  Execut ' ion

Tower Resources has been granted four Rights-of- l ' {ay
by the Bureau of  Land Management.  These are 

' l is ted

be low a iong w i th  da tes  o f  execut ion .

U-45966 -  Access  road -  September  l l ,  
. |980

U-36739 -  Te lephone 
' l i ne  -  November  20 ,  1978

U-36741 -  Power  l ine  -  November  20 ,  
. l978

U-45965 -  Mater ia l  s to rage -  September  l l '  
. l 980

In  add i t i on ,  Tower  Resources  has  f i l ed  app l i ca t ' i on
for a haul  road r ight-of-way, ser ia l  number U-36738'
Th' is r ight-of-way has not yet  been granted.

Cop ies  o f  the  "Dec is ions  fo r  R ' igh t -o f -Way Grant " ,
a ' long  w i th  a  le t te r  o f  au thor iza t ' ion  fo r  changes in
r igh l -o f -way U-45965 are  a t tached as  Exh ib i t  I I -4 .
A l io ,  the  lbca t ion  o f  these r igh ts -o f -way are  shown
on P la te  I .

Proper ty  Descr ip t ' ion

See Exh ib i t  i 1 -A  and  P la te  I .

History of  0wnersh' iP

These r ights-of-way are new grants issued to Tower
Resource i .  The access  road,  power  

' l i ne ,  
te lephone

I ' ine,  and of f  ice bui  1 d ' ing have a' l  I  been constructed
according to the r ight-of-way grants.

Legal  Ri  ghts

See Exh ib i t  I I -A .

J .

3. . l

J . 5

3.4
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0. Surface 0perat ion Informat ion -  Associated Surface M' in ing

As th is  i s  an  underground mine,  there  w i ] l  be  no  assoc ia ted
sur face  min ing .  A1 l  sur face  fac  j l  i t i es  and d ' i s tu rbed areas
wi l i  be removid and rec' la imed according to the reclamat ' ion
p lan  ou t l ' i ned  in  Chap te r  I I I ,  Sec t ion  E ,  re  Rec lamat i ' on .

E .  Re la t ionsh ip  to  Areas  Unsu i tab le  fo r  M in ing

l .  Des iqnated  Areas  and Areas  under  S tudy

The proposed permi t  a rea  is  no t  w i th in  an  area
des ignated  unsu i tab le  fo r  underground m' in ing
ac t iv i t ies  under  30  CFR 764 and 765 or  under  s tudy
fo r  des igna t ion  jn  an  admin is t ra t i ve  p roceed ing
in i t i a ted  under  those  Par ts .

2 .  Exempt ion  fo r  Va l id  Ex is t ing  R igh ts

No exempt ' ion i  s c l  a imed .

3 .  Occup ied  Dwe l l i ngs  -  Wa iver

There  are  no  occup ied  dwe l i ' i ngs  w i th in  300 fee t  o f  the
proposed permi t  a rea .

4 .  Pub l  i c  Roads

There  is  no  min ing  (underground or  sur face)  to  occur
w i th in  

. l00  
fee t  measur ing  hor izon ta ' l1y  o f  the  ou ts ide

r ight-of-way of  any pubf ic road.

5 .  Pub l  i c  Bu i ld ' i nqs ,  Schoo ls ,  Churc l res ,=Cofmun i ty  o r
Ins t i  tu t i  ona lJu i  I  d ' ings ,  and Pub l  i c  Parks

There are none of  the above within 300 feet measured
hor izon ta l l y  o f  the  proposed permi t  a rea-

6 .  Ceneter ies

There  are  no  cemeter ies  w i th in  
. l00  

fee t  measured
hor i zon ta l i y  o f  the  p roposed  permi t  a rea .

F .  Permi t  Term In fo rmat ion

l .  Proposed Perm' i t  Term

The requested term of the permi-u is for  5 years '
However ,  due to  the  subs tan t ia l  cap i ta l  ' i nves tment

and cornmitments ' invo' lved, Tower r ' r i l1 apply
for S-year extensions to the permit  over the l ' i fe
o f  the  mine ,  aPProx imate lY  40  Years

-1 9-



Proposed Li fe of  Mine

The min ' ing  opera t ion  has  begun on  the  Z ion 's  fee  iease
and inc lud ing  the  Federa l  ieases  there  is  an  es t inn ted
29 mi ' l ' l i on  tons  o f  recoverab ' le  coa l .  I f  the  ex t rac t ion
ra te  o f  one m' i l l ' i on  tons  per  year  i s  accompi ished,  the
project  I  i fe w' i ' l l  be 28 years.  However,  the theoret ' ical
l i fe  i s  much grea ter ,  approx imate ' l y  40  years ,  due to
the existence of  unleased Federa' l  coai  econornical ly
access ' ib1e on ly  th rough Tower 's  opera t jon .

Star t ing  and Terminat ion  Date  o f  Each Phase o f  Opera t ' ion

In ' i t ia l  p roduc t ion  began on  the  Z ion 's  fee  lease in  the
Gi lson  seam on 0c tober  3 ,  1980,  accord ' ing  to  the  m' ine
p lan  approved  by  the  S ta te  o f  U tah ,  D iv i s ion  o f  0 i l ,
Gas ,  and  Min ing .  M in ing  p lans  ca l l  fo r  advancement
in  th i s  seam on to  Federa l  l eases .  As  m in ing  p rogresses
in  the  G i l son  seam,  m in ing  w i l l  a l so  beg in  in  the
Aberdeen seam and in the Lower Sunnyside seam, according
to  overa l l  m ine  p1an .  Dur ing  th is  in j t j a l  pe r iod  o f
min ing  and deve lopment  ac tua l  s ta r t ing  and te rmina t ' ion
dates  o f  each phase cannot  be  accura te ly  p red ic ted ,  as
they are dependent on the coal  market and approval  of
the  perm' i t  app l  i ca t ion .  Refer  to  Chapter  I I I ,  Par t  C
re  M ine  Opera t ions  and  to  P la tes  V ,  V I ,  and  V I I  fo r
morE-Tiffiitlfi6il-

Number of  Acres of  Surface to be Affected on each Phase

As  th is  i s  an  underg round  mjne ,  su r face  d js tu rbances
are  m in ima t  and  I  im i rec i  to  those  s t ruc tu res  and  fac i l  i t ' i es
needed to  suppor t  and fac ' i l  i ta te  underground min ' ing
ac t i v i t i es .  A l l  s t ruc tu res  and  d is tu rbances  a re  loca ted
in  a reas  p rev ious ' l y  impac ted  by  m in ing .

The to ta l  d is tu rbed acreage is  approx imate iy  seven acres ,
o f  wh ich  one- th i rd  had  been  p rev ious ly  impac ted .  (See
P la tes  I  and  I I ) .  P roposed  fac i l i t i es  w j l l  d i s tu rb
approx imate ly  twentyacres .  See P la tes  I  and I I .

Hor izontal  and Vert ical  Extent of  Underground l . l

For  spec i f i c  hor izon ta l  and ver t ' i ca l  ex ten t ,  see  P la tes
V,  V i ,  and  V I I ,  and  re fe r  to  Chap te r  I I I ,  re  0pera t ion
and  Rec lamat ion  P lan .

G. Personal  In jury and Property Damage Insurance Informat ion

Tower  i s  insured  fo r  l i ab i l i t y  coverage  w i th  the  01d  Repub l i c
Insurance Company of  Greensburg,  Pennsy' lvan' ia.  The pr imary
l  iab i l  i t y  coverage is  fo r  $ l  ,000,000 Bod i ly  In ju ry  L ' iab i l  i t y
and Proper ty  Damage L iab i l i t y .

A  copy  o f  cer t ' i f i ca te  o f  l iab i l i t y  insurance is  a t tached as
Exh ib i t  I I -8 .

2.

q
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H. Other Licenses and Perm' i ts

The fo i low ing  l i censes  and permi ts  a re  cur ren t ly  in  e f fec t
o r  pend ing  aPProva l :

S ta te  o f  Utah :

1 .  S ta te  o f  Utah ,  Depar tment  o f  Natura l  Resources
Div is ion  o f  0 i1 ,  Gas ,  and  Min ing. |588 

West North TemPle
Sa l t  Lake  C i tY ,  U tah  84116

-Min ing  and  Rec lamat ion  P lan  fo r  the  "Z ion 's  Fee  Mine"  (P innac le )

Perm' i t  I 'D '  Number  ACT/007/0 . |9
Approved September 5, 

' l  
980

2.  S ta te  o f  Utah ,  Depar tment  o f  Hea l th
Div is ion  o f  Env i ronmenta l  Hea l th
I  50 West North TemPl e
P.0 .  Box  2500
Sal t  Lake C i tY ,  Utah  84 . l . |0

-A i r  Qua l  i t y  Const ruc t ion  and Opera t ' ion  Permi t
Approved June 

' l  
3,  I  980

-Water Qua' l  i  ty  -  Sed' iment and Drainage
Approved May i4 ,  

. |980

-sep t i c  and  Cu1 ina rY  P ian  {2 )
Approved September  

. l7 ,  
1980 (Of f i ce  S i te )

A l i roved Uay B,  l9B0 (Bathhouse Fac i l i t y )

Federal  :

l .  Env i ronmenta l  Pro tec t ' ion  Agency
Reg ion  V I I I
i860  L inco ln  S t ree t
Denver ,  Co lorado 80295

-Nat iona ' l  Po ' l l  u tan t  D i  scharge E l  im ina t ion
SYstem (NPDES)
Perm' i t  i .D .  Number  UT-0023507
Approved May 30, l9B0

-Preven t jon  o f  S ign i f i can t  De te r jo ra t ion  o f  A ' i r
Qua l  

' i tY  (PSD )
Un ' i ssued :  de te rmined  by  the  E .P .A .  to  be
unnece s sa ny .

2.  Bureau of  Land l ' lanagement
Utah Sta te  0 f f i ce. l36  

Eas t  South  TemPle  St ree t
Sa l t  Lake  C i tY ,  U tah  B4 l l l

-21 -



3.

-  Access Road Right-of-WaY
Permit  Number U-45966
Granted September 1. | ,  

. |980

- Bur ied Telephone Cable Right-of- l ' {ay
Permit  Number U-36739
Granted November 20, 1978

- Power Transmi ss ' ion Line Right-of-Way
Perm' i t  Number U-36741
Granted November 20, 

'1978

-  Mater ia l  S torage S i te  R igh t -o f -Way
Permi t  Number  U-45965
Granted September l l  '  l9B0

-  Hau l  Road R igh t -o f -WaY
Permit  Number U-36738
Pend ing  Approva l

Min ing  Safe ty  and Hea l th  Admin is t ra t ion  (MSHA)
P.0.  Box 25367
Denver, Colorado 80225
(Di  s t r i c t  9 )

-  Roof Control  Plan
Mine I .D .  Number  42 '01474
Approved June 30, I  980
Rbviewed and approved every s ix months

-  Vent . i la t ion  Sys tem and Methane and Dust  Cont ro l  P lan
M' ine I .D. Number 42-A1474
Approved Ju ly  9 ,  l9B0
Revjewed and approved every s ' ix  months

-  Fan Stoppage P lan
Mine I .D .  Number  42 '01474
Approved September 2. l ,  1978

-  Smok ing  Proh ' ib i t ion  P l  an
Mine I .D .  Number  42-01474
Approved September 2'l , 1978

-  Tra  i  n ' ing  P l  an
Mine i .D .  Number  42-01474
Approved August  

. l9 ,  . |980

-  Ins t ruc t ion  Program:  F j re f igh t ing  and Evacuat ion  P lan
Mine I .D. Number 42-01474
Approved November 5,  

. |980

- Med' ical  Prognam
Mine I .D .  Number  4?-01474
Approved September 6,  I  978

Cop ies  o f  the  perm' i tS ,  r igh t -o f -way,gran ts ,  o r  le t te rs
of  approval  for  each of  the above p' lans or programs
are  a t tached  as  Exh ib i t  I I -A .
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I .

J .

Pub l i c  Of f i ce  fo r  F i l i ng  App f  i ca t ion

A copy  o f  th is  permi t  app ' l i ca t ion  w i l l  be  f i jed  s imu l taneous ' l y
to r  buUt ic  inspec t ion  w i th  the  County  Recorder  o f  Carbon County '
Carbon County  Cour thouse,  Pr ice ,  Utah .

Newspaper Advert isement and Proof of  Publ icat ion

A copy  o f  the  newspaper  adver t i sement  o f  th is  apP] ica t ion
and  p roo f  o f  pub l i ca t ion  o f  the  adver t i sement  w i l l  be  f i l ed '
and made par t  o f  th is  comple te  app ' l i ca t ion  no t  la te r  than
four  weeks  a f te r  the  jas t  da te  o f  pub l  j ca t ion  requ i red
under  30  CFR 786 .1 t  (a ) .

A copy of  the nevrspaper advert i  sement for  the current
approved Min ing  and Rec lamat ion  P lan  submi t ted  to  the
St i te  o f  Utah ,  Depar t rnent  o f  Natura l  Resources ,  D iv ' i s ion
o f  0 i ' l  ,  Gas ,  and  i l ' t i n ing  i s  inc luded  in  Exh jb i t  I I -C .

-23-



I I I .  Operat ion and Rec ' lamat ion P ' lan

A. 0verview of Proiect

t . Type of  Mine

The in i t ia l  underground min ing  opera t ion  known as
the  P innac ie  Mine ,  loca ted  on  the  Z ion 's  fee  proper ty '

u .oun produc t ion  on  October  3 ,  1980.  I t  cons is ts  o f
u - i i ng ie  un i t ' s  p roduc t ion  w i th  an  ou tpu t  p ro jec ted
io  be-approx imate1y  200,000 tons  per  year .and w i th
iO emplbye.s .  Upo i r  approva l  o f  th ' i s_perm' i t  app l j ca t ion ,
ine  * ine-w j l l  move on to  the  Federa l  leases  and expand
to  two or  th ree  un i ts  w i th  an  annua l  p roduc t ion  o f
approx imate ly  500,000 tons .  4 :  there  are  th ree  mineab le
sbams presen l ,  the  Aber  deen,  G j Ison ,  and Lower_Sunnys ' ide ,
in  ascbnd ing  o rder ,  m in ' ing  p lans  ca l l  fo r  s imu j taneous
opera t ion  o i  a  mine  in  each seam.  The ex is t ing  opera t ion
is  in  the  G i l son  seam.

Min . ing  w i ' l i  cons ' i s t  o f  the  underground method o f  coa l
ex t ra i t ion  us ing  cont ' inuous  miners ,  shu t t le  cars ,  and
conveyor  hau lage.  Room and p i ' l l a r  deve lopment  w i l l  be
employed w i th  f ina l  ex t rac t ion  es t imated  to  be  about
65 'pe icent  o f  the  reserve ,  a f ie r  p i11ar  ex t rac t ion '

Coa l  i s  p resent ly  be ' ing  
' loaded 

in to  28  and 40  ton  coa l  t rucks

and hau led  to  va i ious  i ' i d ings  o f  the  Denver  and R io
granOe Weste rn  Ra i l road .  The  coa l  i s  l oaded  and  sh ipped
to  severa l  consumers .  u l t imate ly  Tower  w j l l  use  i t s
ra i l s . id ing  loca ted  near  we l l i ng ton ,  u tah . ,  wh ich  has  been
approved by the State of  utah DoGM, as the project  grows.

Area of  Operat ' ions

Mine P lan  Area

The mine p ]an  area  is  I  im ' i ted  io  and conta ined v r i th in
the  proposed permi t  a rea .  Mine  p lans  fo r . .each o f  the
mine iu lb  seami  a re  inc luded  as  P la tes  V '  V I ,  and  V I I '

Proposed Permit  Area

The proposed permi t  a rea  cons js ts  o f  th ree  Federa l
leases  and  one  fee  lease ,  a l l  con t ro l led  by  To le r
Resources .  Presen t l y ,  m in ing  opera t ions  a re  'uak ing

p lace  on  Tower ' s  Z ion  fee  lease .  Federa l  l eases  a re
i . ; -o tOSet  ,  SL-27304,  and SL-063058.  These leases  are
shwon on  F igure  I i - l  and  P la te  I I .

Surface Area to be Disturbed

Sur face  d is tu rbances  are  and w ' i l l  be  min ima l  due to
the  na ture  o f  the  m' in ing  ac t iv ' i t ies .  The proposed
permi t  a rea  has  been prev ious ly  impacted  Py  min ing .
Sur face  d is tu rbances  v l i l l  be  l im i ted  to  the  ex is t ing
fac ' i l  i  t ies  wh ich  have been cons t i 'uc ted  on  the  Z ' ion 's

2

2.1

2.2

?.3
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fee area and the new faci  I  i  t ' ies wi  l ' l  be 
' located 

in
p rev ious ly  d is tu rbed  a reas .  These  p re -ex is t ing  su r face  fac i l i t i es
are  shown on  P la tes  V I I I  and  IX .  The  to ta l  ex is t ing
sur face  area  d is tu rbed is  approx imate iy  7  acres .
Proposed  fac i ' l i t i es  a re  ind ica ted  on  P la tes  I  and  I I .

3 .  Reserves ,  Produc t ion ,  and L i fe  o f  M ine

Tota l  reserves  o f  a l l  th ree  seams ( in  p lace)  a re
es t imated  a t  50  m i l l i on  tons ,  o f  wh ' i ch  29  mi l l i on
tons  is  exPected  recoverab le .

Produc t ' ion  schedu le  es t imates  200,000 tons  dur ing
the  f  i r s t  year  o f  opera t ion .  Th is  w i l ' l  be  sys temat ica ' l1y
increased to  approx imate ly  I  m i l l i on  tons  in  the  four th
or  f i f th  year .

I f  the  ex t rac t jon  ra te  o f  I  m i l l i on  tons  is  accompf  i shed
accord ing  to  schedu le ,  the  pro jec t  l ' i fe  w i l l  be  about
28  years .  The theore t ica l  l i fe  i s  c loser  to  40  years
however due to the existence of  unleased Federal  coal
log ica ] ] y  access ib le  th rough  on ly  the  ex is t ing  and  fu tu re
Tower m' ine workings.

4 .  Schedu le  o f  Cons t ruc t ion ,  M ' ine  Deve lopment ,  M jn inq  and
ffi

Al l  su r face  fac i l i t i es  have  been  cons t ruc ted  fo r  t he
P ' i nnac l  e  M ine .  M in ' i ng  i  n  t he  G i  I  son  seam began  in
0c tobe r ,  

. | 980  
w i  t h  a  s i  ng l  e  un i  t '  s  p roduc t t ' on  .  As

m in ing  p rog resses ,  add i t i ona l  un i t s  w j l l  be  added  w i t h
5  p roduc t j on  un i t s  schedu led  to  be  ope ra t ' i ng  by
February I  985.  A systemat ' ic  mi  n i  ng p l  an wi  I  I  be
fo l l owed  to  assu re  max jmum recove ry .  A l l  p ' l ann ing  and
schedu led  p roduc t j on ,  however ,  w i l l  be  con t i ngen t  upon
the  coa l  marke t  and  app rova l  o f  t h j s  pe rm i t  app l i ca t i on .
Upon  t he  conc lus i on  o f  m in i ng  ac t i v i t i e s  i n  t he  a rea '
t he  schedu led  rec lamat ' i on  phase  w i l l  beg in  immed ia te l y .
Re fe r  t o  Pa r t  E  o f  t h i sChap te r  re  Rec lamat ion -

B .  Cons t ruc t i on  and  Des ign  o f  Su r face  Fac i l i t i e s

I  .  Ex i  s t i nq  S t ruc tu res

A l  I  ex i s t ' i ng  s t ruc tu res  a re  s t ' t ua ted  on  the  Z ion ' s  f ee
land  o r  on  Federa l  l ease  SL-027304  w i th in  BLM RC.n I
U -45966  and  a re  shown  on  P la tes  V I I I  and  IX .  A l ' 1
st ructures are compl  ete and ' i  nc l  ude the fo l  1  owi  ng:

Ba thhou se
Mine l . later Storage Tanks
Warehouse
Super in tendent '  s  Of f i ce
Substat i  on
Of f i ce  Bu i ld ing
Mine Fan
Portal  s
Cuf inary | . {ater Tanks
Sed'iment Ponds

l4 '  x  60 '
l2 '  x  l6 '
l 4 '  x  60 '
l6 '  x  70 '
60 '  x  

. l 00 '

28 '  x  60 '
gg"
6 '  x  20 '  (a  ea .  )
12 '  x  l0 '
.737 acres
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Uponcomple t ion  o f  min ing  ac t iv i t ies ,  the  por ta , l s
w i t t  be 'sea led  accord ing  to  ex is t ing  s ta te  and
Federa l  regu la t ions  and  a ' l l  bu i ld ings  and  s t ruc tu res
not  be ing  u t i l i zed  as  par t  o f  the  rec lamat ' ion  sequence '
w i l l  be  iemoved,  accord ing  to  the  Rec lamat ion  P lan
out l ined  in  Par t  E  o f  th ' i s  Chapter '

Const ruc t ion  Schedu le

Al l  of  the above structures have been completed'
Add i t i ona l  cons t ruc t ion  o f  s t ruc tu res  o r  fac i l i t i es
inc lud ing  add i t , i ona l  warehouse  and  shop  fac i l i t j es '
i i  an t i c ipa ted  fo r  the  ex is t ing  m ine  (P innac ie  M ine) .
Const ruc t ion  has  been loca ted  and car r ied  ou t  so  as
to  p revent  and cont ro l  e ros ion ,  s ' i l ta t ion ,  water
po l lu t ion ,  and  damage to  p roper ty .  A l l  Ig : i ] i t ' i es
have been des igned and cons t ruc ted  and w i l l  be
maintained and-used ' in a manner wh' ich prevents damage
to  w i ld l i f e  and  re la ted  env i ronmenta l  va lues '  Any
fu tu re  cons t ruc t ' ion  w i l  I  be  conducted  i  n  a  s imi  la r
* inner  accord ing  to  regu la t ions  regard ' ing-pro tec t ion
of  t f ,e  hydro ' log ic  sys tem,  e tc .  A l ' l  add i t iona l
structur ls to be located on the Zion's fee have been
approved by DOGM.

Const ruc t ion  Methods

Major  Equ ipment

The  por ta l  and  bu i ld ' i ng  s i tes  were  leve led  us ' ing
dozers ,  t rucks ,  and  loaders .  A t  the  bu i ld ' i ng  s i tes ,
the topsoi l  was removed and transported to a nearby
area for storage.

Al  1 surface pads have been gravel  ed and al  I  other
d is tu rUed aneas (pond embankments ,  e tc ' )  have.  been
reseeded accord' ing to reconrnendat ions by the U'S'
Depar tment  o f  Agr icu l tu re ,  So i l  Conserva t ion  Serv ice .

B ' la  s t i  ng

A l  l  su r face  b las t  j ng  ac t i v ' i t i es  necessary  fo r
present  opera t ' ions  have been complq teg  in  compf  iance
wi th  sec t ions  8 .17 .6 .1  th rough  8 .17 .68  o f  Chap te r  V I I I
o t  r i t l e  30  o f  the  code  o f -Federa l  Regu la t ions .  B las t ing
cons is ted  o f  por ta l  h ighwal l  cons t ruc t ion  fo r  purposes
o f  s tab . i l  i t y .  Fu tu re  su r face  b las t ing ,  i f  necessary '
wou ld  be  very  l im i ted  and  wou ld  cons js t  o f  h ighwa l l
p repara t jon  fo r  s im i la r  po r taT  fac i l  i t ' i es .

Remova l  and Storaoe o f  Topso i l  and Subso i ls

The area  f rom wh ich  topso i l  was  removed is  approx imate ly
5  acres  and inc ludes  poor ly  deve loped so i ' l s '  Us ing
dor . rs  and f ron t  end ioaders ,  the  so i l  was  scraped f rom
the sur face  and dumped a t  a  s i te  on  fac i l i t y  loca t ion .
The topso i l  s to rage area  is  shown on P la te  V I I '  The

?

? . I

3.2
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topsoi'l was rernoved as a separate operation from
.r .as to  be d is turbed by sur face insta ' l la t ions,  such
as roads and areas upon wh' ich suppor t  fac i l i t ies  are
s i ted.  Topsoi l  has been segregated,  s tockpi ied,  and
protected ?rom wind and water erosion and contaminants
tnrough revegetat ion-  Dis turbed areas no longer
r .or i ied for - the conduct  o f  min ing operat ions-have
been graded and revegetated. Once the topsoi l  was
ie*oveO, the canyon bottom was leveled and cuiverts
insta l tea to  prepare the area for  bu i ld ing_const ruct ion.
For  fur ther  in tormat ion about  topsoi l  see chapter  iv '
Par t  F  re  So i l  Resources .

Fac i  I  i  t ies  (See P l  a te  V I  I  I  )Porta I

F 1

3 .  I

5.2

5.4

Mine Pads

The por ta l  m ine  pad cons is ts  o f  approx imate ly  '9?2
acres.  Located on this pad are the fan, conveyor
por ta l ,  a i r  in take  por ta ls '  m ine  water  s to rage tank ,
warehouse and super in tendents  o f f i ce . '

Suppor t  S t ruc tures  and Bu i ld ' ings

Suppor t  s t ruc tu res  and bu i ld ings  are  l i s ted  in  Par t
B , ' iec t ion  I  o f  th is  chapter  and shor , ' rn  on  P la tes
VI i l  and  IX .

Park ' ing  Areas

Park . ing  lo ts  have been covered w i th  g rave l  and n :gnes ' ium
ch]or i  ie  and w i  I  I  be  ma in ta ' ined .  These ane shovrn  on
P la tes  V I I I  and  IX .

Storage Areas

There  are  severa l  s to rage areas  a t  the  s i te '  These
inc lude :  Mate r ja l  S to r ige  Area  No.  I  (1 '482  ac res ) ,
Raw Coa ' l  P i le  Area (1 .393 acres) ,  Mater ia l  S torage
Area  No.  2  (1 .075  ac res ) ,  and  the  Topso i l  S to rage
Area ( .0638 acres) .  The ba thhouse and park ing  area
and a water storage tank are located on Mater ia l
S torage Area No.  2 .  A l l  a reas  are  shown on P laLe
VI I I . -  B .L .M.  RO|^J  U-45965  has  a lso  been  des igna ted
a mater ia l  s i ,o rage area  aS.we l  I  aS an  o f f i ce  s i te  and
park ing  a rea  (See  P la te  IX ) .

Coa l  Hand l  i pq  Fac i l  i t i es

Conveyors

coa l  i s  d ischarged f rom a  shut t le  car  on to  a  conveyor
be l t  fo r  t ransp6r ta t ion  to  the  ou ts ide .  Locat ion  o f
th ' is  conveyor i  s shouvn on Plate VII  I  .

6 .

6 . . l
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6.?

6.3

6.4

7 .

7 .1

Stockpi  I  es

Coal is discharged from the conveyor onto a coal
stockpi  1e i  n the Ravr Coal  Stockpi  

' le 
Area ' indicated

on  P ' la te  V I I I .  Th is  i s  a  I  i ve  s tockp ' i1e  as  opposed
to  a  s to rage p i1e .

Loadout

Coal is 
' loaded 

from the stockp' i le by a f ront  end
' loader  in to  28  and 40  ton  coa l  i rucks  and hau led  to
var ious  s id ings  on  the  D&RGl , i  and Utah  Ra j l road.  -01ce apprcva l
has been granled through the 0Sl '1,  construct ' ion wj l l
commence on  Tower 's  loadout  fac i ' l i t y  sou theas t  o f
I , r l e l l i ng ton ,  U tah .  See  P la tes  I ,  X ,  and  X-A .

Prepara t ion  P lan t

Depend ing  on  the  coa l  marke t  in  the  fu tu re ,  a
prepara t ion  p lan t  (wash p lan t )  may be  used.  However ,
i t  i s  no t  an t ic ipa ted  in  the  very  near  fu tu re .

Tran sporta ! i  on Fac i  l  i  t ' ies

Roads

7 . l - l  C lass  I

The prev ious ly  ex is t ing  road,  wh ich  runs  approx ' imate ly
l0  m i les  f rom Pr ice ,  U tah  to  the  Z ion 's  fee  a rea '  can
be c lass i f ied  f rom a  hard  sur faced secondary  h ighway
to  an  a l l -wea ther  g rave l  road .  The  f j r s t  4  m ' i l es  to
jus t  pas t  the  Pr ice  R i rpor t ,  i s  harc i  sur faced (paved) .
The road ' is  then maintained as an al  I  -weather grave' l
road to  the  mines i te .  Th ' i s  road was an  ex is t ing
county road and has been upgraded with new surface
grave l ,  cu lve r ts ,  and  d ra inage  d ' i t ches .  The  g rade
of  th is  road ranges f rom less  than 1  percent  to
approx imate ly  5  percent  in  the  canyon areas .  A t  no
t ime does this road exceed 10 percent grade hence
min imiz ing  eros ion  and o ther  e f fec ts  on  the  hydro log ic
sYstem.

Dur ing  i t s  I  i f e ,  th j s  road  w i l l  be  cons tan t l y  ma in ta i ' ned .
A l l  necessary  repa i rs  w i l l  be  nnde jn  a  t jme ' l y  manner .
The road has  been chemica l l y  t rea ted  w i th  a  ragnes ium
dr lo r ide  so lu t ion  to  cont ro l  dus t .  In  w in te r  months ,
snow wi l l  be  removed,  the  road graded and kept  open.
S igns  have been pos ted  a t  s t ra teg ic  po ' in ts  a long the
road to  warn  o f  any  poss ib ' le  hazards  wh ich  migh t  ex is t .
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This  road is  shown on P ' la te  I  and is  p resent ly  be ing
used as  bo th  an  access  road and a  hau l  road.  Cur ren t ly ,
Tower  has  an  app l ica t ion  pend ' ing  w i th  the  Bureau o f
Land Management for  a r ight-of-way to construct  a haul
road.  Th is  road wou ld  connect  the  ex is t ing  Deadnnn
Canyon road w i th  the  Coa l  Creek  road.  See P la te  I .
Th ' i s  hau l  road app l ica t ion  was made to  reduce the
hau iage d is tance and reduce the  adverse  e f fec ts  o f
t ranspor t ing  coa ' l  th rough bo th  Pr ice  and l , Je l l ing ton .

7 .1 -Z  C lass  i I

The above descr ibed road ' i s  the  on ly  road present ly
be ing  used  in  assoc ' ia t jon  w i th  m in ing  ac t i v i t i es .

7 . . l -3  C lass  I I i

The above descr ibed road is  the  on ly  road present ly
be ing  used  in  assoc ia t ' i on  w t ' th  m ' in ing  ac t i v i t ' i es .

7 .2  Ra i l road

There  are  no  ex is t ing  or  p roposed ra ' i l road spurs
on the property.

X Dams Embankments

Two sed' imentat ion ponds have been constructed as
shown on P la te  V I I I .  A  copy  o f  the  "Sed imenta t ion
and  Dra inage  Cont ro l  P lan"  accord ing  to  wh ich  the
ponds  were  cons t ruc ted  i s  a t tached  as  Exh ib i t  I I I -A .
The sed imenta t jon  and dra inage cont ro l  p lan  has  been
des igned accord ' ing  to  OSM regu la t jons  and the  des ign
and cons t ruc t ion  cer t ' i f i ed  by  a  Utah  Reg is te red
Pro fess iona l  Eng ineer .  No o ther  embankments ,  o r
other impoundments have been bu' i l t  nor are any
proposed except ing  s imi la r  sed imenta t ion  cont ro l
s t ruc tu res  a t  new sur face  fac i l ' i t y  s i tes .

Power  Supp ly  and Comrun ica t ion  Fac i l i t ies

A 4 .160  vo l t ,  3  phase ,  60  her tz  power  d is t r ibu t ion
system has been taken underground from a 2500 Kl ' l
subs ta t ion  loca ted  on  the  sur face  p lan t  a rea .  The
pr imary  feed  in to  the  subs ta t ion  i s  46 ,000  vc l t s
f rom the  Utah  Pourer  and L igh t  Company t ransmiss ' ion
sys tem loca ted  approx imate ly  6  mi les  south ,  ad iacent
to  the  a i rpor t .  Th is  46  KV l i ne  taps  Utah  Power  and
L igh t ' s  He lper  -  Co lumb ja  46  KV l i ne ,  a t  s t ruc tu re
#89.  The power  l ine  was des igned accord ing  to  Utah
Power  and L igh t ' s  spec ' i f i ca t ' ions .  A f te r  approva l
by  Utah  Power  and L ' igh t ,  i t  was  ins ta l led  by  a
pr ivate 

' local  
contractor at  the expense of  Tower

Resources .  H i th jn  the  mine  s i te  a rea ,  the  power  i s
reduced to 4. |60 vo' l ts for  the pr imary underground
usage.  Th is  i s  f rac tu re  reduced to  480 vo l ts  fo r
equ' ipment operat ion.  Surface power is on a 480
vo l t  sys tem.  E lec t r i ca l  Spec i f i ca t ions  fo r  the

9 .
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1 nt u .

t0 . l

Deadman Canyon Mine Substa t ion  are  inc luded as
Exh ib i t  I I  I -8 .

A  25  pa i r  te iephone cornrnun ica t ' ions  cab le  i s  bur ied  a long
the exist ing Deadman Canyon road, wi th i ts or ig ' in at  Carbon
County Ai  rport  approxima te ' ly  7 .5 mi I  es f rom the
mines i te .  Cur ren t l y ,  8  pa i rs  a re  in  use  w i th
add i t iona ' l  capac i ty  to  add as  the  mine  fac i l i t i es
expand .  Th is  cab le  was  des igned ,  supp l ied  and
ins ta l ' led  by  Mounta ' in  Be l  I  te lephone a t  the  expense
of Tower Resources.

So l id - t {as te  D isposa l  and  Hand l ing  Fac i l i t i es

Underground Development l ,Jaste and Excess Spoi ' l

There  has  been no  deve lopment  waste  or  excess
spo ' i l  and  there  w ' i l l  be  none.

. l0 .2  
Coa l  h las te

'10 .  
2 - l  Coa l  Process i  ng  Waste

As coal  is  hau' led f rom the area in the form of
raw coa' l  ,  there ' is  no process' ing waste.

10.2-2

I U .  J

10.4

i l .

Coal  Refuse

As s ta ted  above,  the  raw coa l  ' i s  hau led  f ro rn  the
area ,  the re fo re ,  the re  i s  no  coa l  re fuse .

Ac id  anc j  Tox ic -Forming i la te r ia l  s

Because there  is  no  re fuse  o f  any  k ind ,  there  t ' l i l  I
be  no  ac id  o r  tox ic - fo rm ing  mate r ja l s  depos i t ' eo  o r
s to red  in  the  a rea .

Non-Coa l  i las te

Dur ing  the  cons t ruc t jon  o f  the  m ' ines i te  fac i l ' i t i es ,
a smal l  amount of  cuts were made in form' ing pads
and  access ,  e tc .  As  i s  ou t l i ned  jn  the  approved
Min ing  &  Rec lamat ion  P lan ,  a l l  cu t  mate r ia l  was
used in  f i l l  s i tua t jons ,  there fore ,  there  was no
d isposa l  o f  non coa l  mater ia l  in  the  fo rm o f  was te '

| ,Jater Supply

l^ later for  use in the mine is f rom Water l ' ie] l  No. I
and stored in the Mine Hater Tank as shown on
P la teVI I I .  Wate r  fo r  cu l ina ry  use  w i l l  be  f rom
Water  l , Je l l  No.  2 'o r  p roposed Water  i ^ le l l  No.  4  and s to red  in  the
f . later Tank on the Mater ia l  Storage Area No. 2.  Thi  s i  s al  so
sho lvn  on  P la te  V i I l .  Cu] inary  rva ter  w ' i l l  a lso  be  f rom
proposed Water  | . le l l  i {o .  4  ind ica ted  on  P la te  V I i i -A-  A lso ,
i ^ la te r  h le l l  No .  3  shown on  P la te  V I I I  w i l l  be  u t i l i zed  i f
the  need ar ises .  There  w i l l  a lso  be  a  sump cu t  in  the
mine f rom wh ' ich  water  can be  rec la imed as  a1 l  ava i lab ie  water
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12.

12. . |

b, i ' |1  be  needed.  S ince  a l  l  m in ing  i  s  down d ip
from the porta ' ls ,  no water w' i l l  ex ' i t  f rom the
mi ne. Informat i  on concerni  ng the wel I  s
and  wate r  ana iys is  i s  p resen ted  as  Exh ib i t  I I i -C .

Hydro log ic  Pro tec t ion  Fac i ' l  i t i es

Sewage System

The nature of  the overburden in the area of fers
exce l len t  d ra inage .  As  a  resu l t ,  a  sep t ' i c  sys tem
w' i th  d ra ' in  f ie ld i  con forming to  the  s ta te  codes
has been es tab l ' i shed to  hand le  the  waste  water
d isposa l  f rom the  ba thhouse  and  o f f i ce  fac i l i t i es '
Enc ' losed as  Exh ' ib i t  i l l -D  are  the  two sept ic  sys tem
plans  as  des igned by  a  Utah  Reg is te red  Pro fess iona l
Eng. ineer and ipproved by the State of  Utah Department
o f  Hea l  th .

Water Treatment

Based on  the  Sta te  o f  Utah ,  Depar tment  o f  Hea l th
review of  the sept ic systems, water t reatment
is  no t  needed.  (Persona l  conrnun ica t icn ,  Mr .
Gera ld  S to ry ,  U tah  Depar iment  o f  Hea l th ,  P r i ce ,
U tah) .

Dra inage Cont ro l  -  D ' i vers ' ions ,  e tc .

The dra ' inage cont ro ' l  p lan  i  s  p resented  as
Exh ib i t  i i l -A .

Sed ' iment  Cont ro l

The  sed imenta t ion  p lan  ' i s  p resen ted  as  Exh ib i t  I I i -A '

t J . Exp ' lo ra t ion  and Deve lopment  Dr i l l  S i tes

12.2

1 )  7

12.4

l q .

r  4 . l

A f i ve  ho le  d r i l ' l i ng  p rogram was conducted  by
Centenn ia ' l  Coa l  Assoc ia tes  ' in  197 i  .  A  seven
ho le  d r i l l i ng  p rogram was  conduc ted  by  Tower . in
1977. These programs were supplemented by m' ine
samples ,  ou tc rop  in fo rmat ion ,  and in fo rmat ion
obta ' ined  f rom two ho les  dr j l led  west  o f  th ,e  p roper ty
by l lor th American Coa 1 Cornpany j  n I  948. Al  I
a i i t t  s i tes  a re  sho ln  on  P la ies  V ,  t / I ,  and  V I I .
Chap te r  IV ,  Par t  A ,  Sec t ion  3 .2 -2 ' .2  re  Da ta '

l4on j to r inq  Fac i l  i t i es

Subs i  dence

Subs i  dence mon i  to r i  ng  fac ' i  I  i  t i  es  w i  I  I  be  se t  up
w i th  p rov is ' i ons  fo r  regu la r  inspec t ion  and
recordat ion  o f  da ta  as  techno logy  d ic ta tes .
Proposed fac ' i l  i t i es  a re  shown on P la te  I .

Refer  to
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'14 
. 2 Hydrol ogi c

l . la te r  qua l  i t y  mon i to r ing  s ta t ions  w i l  I  be  se t  up  a t
the  we l l s  as  shown on  P la te  X I  and  a lso  a t  the
sed imenta t ion  pond d ischarge s t ruc tu res .  Refer  to
Chapte r  IV ,  Par t  B ,  Sec t ion  4 .4  re  Mon i to r inq .

. l4 .3  
0 ther

' t t r

No other  mon ' i to r inq fac i l i t ies  are  ant ic ipated a t
th is  t ime.

Landscap inq

Al I  d i  sturbed areas have been graded to the most
modera te  s lope  poss ib le  to  assure  s tab i l i t y .
Vegeta t ive  cover  has  been prompt ly  re -es tab l j shed to
s tab i l  i ze  e ros ion .  Revegeta t ion  was accompl  i shed by
Tower under the reconrnendat ions of  the U.5.  Department
o f  Agr i cu l tu re ,  So i l  Conserva t ion  Serv ice .

S igns ,  Markers ,  Fences ,  and  Gates

Signs  o f  a  un i fo rm des ign ,  showing the  company name,
bus iness  address ,  and te lephone number  as  we l l  as  the
ident i f icat ion number of  the current regulatory program
permi t  au thor i z ing  the  underg round  min ' ing  ac t i v i t i es ,
have been p laced a t  a l l  access  po in ts  to  the  permi t
a rea .  These s ' igns  have been p laced to  be  eas j l y  seen,
are  made o f  a  durab le  mater ja l ,  and conform to  loca l
laws  and  regu la t jons .  The  topso i l  s to rage  a rea  i s
c lear l y  marked .

As  th is  i s  an  underg round  m ' ine ,  the re  w i l l  be  no
b las t ing  conducted  on  the  sur face  w i th  the  except ion
of  h ighwai  I  cons t ruc t ' ion .  When b las t ing  fo r  h ighwa '11
cons t ruc t ion  does  occur ,  consp icuous  s igns  and  f lagg ing
wi l l  be  pos ted  as  requ i red  by  30  CFR Par ts  B l7 . l l  ( f )
and  8 . |7 .65  (e ) .

As  there  are  no  perenn ia l  s t reams or  a  s t ream wi th
a  b io log ica l  communi ty  on  the  permi t  a rea ,  bu f fe r
zone markers  w i l l  no t  be  necessary .  The per imeters
o f  a l1  a reas  a f fec ted  by  sur face  opera t ' ions  and
fac i l i t ' i es  w i l l  be  c lea r i y  marked .  These  s igns  and
markers  sha l l  be  ma in ta ined  dur ing  a1 l  ac t ' i v i t i es  and
re ta ' ined  and main ta ined un t i l  a f te r  the  re lease o f  a l l
bonds  fo r  the  permi t  a rea .

Mine  0pera t ions

l .  In t rcduc t ion

Mine Property

The coa' l  leases owned by Tower Resources are located in
the  Deadman Canyon area  o f  the  Book C l i f f s  coa l  f ie ld .
The proper ty  i s  loca ted  about  l0  mi les  nor th -nor theas t  o f
Pr ice ,  Utah  in  Carbon County .  Min ing  has  begun in  the
Gi l son  seam on  the  Z ion 's  fee ' lease  and  min ing  p lans  ca l l
for  development to progress onto

a

t . t
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1.2

1.3

1.4

Tower 's Federa' l  l  eases upon approval  of  th ' is  permi t
app l  i ca t ion .  M ' in ing  p lans  a lso  ca l  I  fo r  the
deve' lopment and operat ion of  mines in the Aberdeen
and Lower Sunnyside Seams. As is shown on the
enc ' losed P la te  I I ,  deve lopment ' in to  the  o ther  seams
wi l l  i nvo lve  separa te  su r face  fac j l i t i es  wh ich  w i l ' l
be iocated in adjacent canyons to the east of
Deadman or  nor th  o f  the  ex is t ing  fac i l i t i es  in  Deadman.

Economic  Geo logy

Th is  p ro jec t  ' i s  loca ted  in  a  reg ion  where  coa l
m ' in ing  has  h is to r i ca l l y  been  the  on ly  indus t ry .
The main  coa ' l -bear ing  rocks  occur  jn  the  B lackhawk
Format ion  o f  the  Upper  Cre taceous Mesaverde Group.
Severa l  smal l  opera t ' ions  have mined coa l  in  the
Deadman Canyon area over the past 70 years.  These
mines, however,  merely scratched the surface of  the
es t imated reserve .  There  are  no  o ther  economica l l y
recoverab le  rep len ishab le  o r  non- rep len jshab le
resources  w ' i th in  th is  p roper ty .

Expl  ora t i  on

A] l  exp l  o ra t ion  and dr i  I  I  ing  programs have been
comple ted .  The  d r i l l i ng  and  exp lo ra t ion  ac t i v i t i es
were supplemented by mine samples and outcrop
in fo rmat ion ,  and the  resu l ts  used to  es t imate  the
coa l  reserves  o f  the  lease area .  Numerous  samples
were taken from the outcrops of  the Lower Sunnyside,
Gi lson ,  and Aberdeen seams,  as  we l l  as  f rom mine
faces  in  the  H i leman,  Z ion 's ,S ta r  Po in t ,  and  B lue
Fl ame No. 

' l  
mi  nes .

Reserves

By  U.S .  Geo log ica l  Survey  de f in i t i on ,  approx imate iy
30% of  the  en t i re  reserve  ' i s  c lass i f ied  as  "measured" .
The  rema inder  i s  c lass ' i f i ed  as  ind ica ted ,  based  on
a l l  ava i lab le  measurements .

Total  coa' l  reserves in the three seams have been
est ' imated  a t  50  mi ' l l  i on  tons .  Recoverab l  e  coa l  has
been es t imated a t  29  mi l l ion  tons .  Tower  expec ts  an
ini t ' ia l  recovery rate of  about 35 percent and upon
f ina l  p i1 ' la r  ex t rac t ion ,  to ta l  recovery  i s  expec ted
to be more than 65 percent.  Cover ranges from 0 feet
to more than 2,4A0 feet on the northern end of  the
property.

Produc t ion  Rate

Min ing  has  begun in  the  Gi lson  seam and the  produc t ion
schedu le  p ro jec ts  approx imate ly  200,000 tons  o f  coa l
to  be  mined dur ing  the  f  i r s t  year  o f  opera t ' ion .
Product ion w' i ' l l  be systemat ical  ly  ' increased unt ' i1 an

1.5
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1.6

approximate rate of  about 
' l  

,40,000 tons is reached
dur ing  the  four th  and f i f th  Years .

L i fe  o f  M ine

Inc lud ing  the  Z ion 's  fee  area  and Federa l  leases ,
there  is -an  es t imated  29  mi l l ion  tons  o f  recoverab le
coa l .  I f  the  ex t rac t jon  ra te  o f  one m' i l l i on  tons  per
year  i s  accompl ished accord ing  to  schedu le ,  the
bro jec t  l ' i fe  w i l ' l  be  about  28  years .  Theore t ica l l y ,
i ' rovrever,  the I  i fe is much greater '  or  approximate' ly
40  years .

( . . Underground Operation and tqglli les

2.1  M ine  Layou t  (Re fe r  to  P la tes  V ,  V I ,  and  V I I ) .

2 . ' l - l  Mu l t ' i p le  Seam Cons idera t ' i ons

There are three economic seams present on the property '
The uppermost seam ' is the Lower sunnyside which var ies
f rom four  to  s ix  fee t  th ick .  The midd le  seam ' i s  the
Gj lson  seam which  var ies  f rom four  to  e ' igh t  fee t  th ick .
The lowermost seam is the Aberdeen wh' ich var ies f rom
four  to  th i r teen fee t  in  th ickness .  These seams are
genera l l y  separa ted  by  a  200 foo t  in te rva l  wh ' i ch  jnc ludes

a  mass ' i ve  sands tone  in  each  case .  M in ' ing  p lans  a re
based on  s imu l  taneous ly  opera t ing  a  mine  ' in  each o f
these seams.  The mine p lans  fo r  each seam are  shown
on P la tesV,  V I ,  and  V I I .  M in ing  began  in  the  G j l son
seam in  0c tober  l9B0 on  the  Z ion 's  fee  proper ty
Min ing  p lans  ca l l  fo r  advancement  on to  the  Federa l
lease i  in  the  near  fu tu re .  In i t ia ' l  s ta r t -up  o f
mi n i  ng ' in the Lower Sunnys j  de and Aberdeen wi I  I  be
dependent  upon the  coa l  marke t  and approva l  o f  th is
apb i  i ca t ion .  l ^ lhen m' in ing  is  p rogress ' ing  concur ren t ' l y
in  two seams,  the  upper  seam mine p lan  w i l l  jn  e f fec t
be  a  "m i r ro r  image"  o f  the  1ower  seam.  Th js  w i I I
assure  tha t  max imum roo f  suppor t  i s  accompl ished.

2 .1 -Z  Por ta l  s

Por ta ls  fo r  the  p resen t  m in ing  opera t ions  ' i n  the
G' i l son  seam are  loca ted  on  the  west  s ' ide  o f  Deadman
Canyon  as  shown on  P la tes  V I  and  V I I i .  The  por ta l  a rea
con i i s ts  o f  a  conveyor  por ta l ,  t v ro  a j r  i n take  por ta is ,
and an  88 '  fan  Por ta l .

Por ta ls  have been en la rged above the  coa l  seam to
fac i ' l ' i ta te  men and equ ipment  a t  the  mine  open ing .
Stee l  se ts  have been used to  suppor t  m ine  roo f  in
the  por ta l  a rea .  A l l  new por ta ls  w i l l  be  cons t ruc ted
in  a  s im i la r  fash ion ,  fac i l i t a t ' i ng  a i r  i n take '
conveyor ,  and an  exhaust  fan .

The  por ta ls  a re  genera l l y  6 '  h igh  and  20 '  w ide .
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2.1-3  l ' , l a ins ,  Submains ,  S lopes

In i t ia l  m in ing  has  begun f rom por ta ls  on  the  west
s ide  o f  Deadman Canyon on  the  Z ion 's  fee .  A  f i ve
ent ry  sys tem is  be ing  used ( two in take  por ta ls )
and  us ing  a  con t inuous  miner ,  the  en t r ies  a re  be ing
dr iven  to  the  proper ty  l ine .  Ent r ies  on  80  foo t
centers wi th crosscuts every 80 feet are being
dr iven on the str ike and dip of  the coa' l  seam. Refer
to  P la te  V I .  There  ex is ts  on ly  one re tu rn  a i r  por ta l
on the surface, horveven, 2 exist  underground making
the f jve entry system.

2 .1-4  Shaf ts  and In te rconnect ing  o f  S l  opes

Min ing  p lans  ca l l  fo r  no  sha f ts  o r in te rconnec t ions
o f  s lopes .

2 .1 -5  M in ing  Pane l  s

The min ' ing  sequence ca l l s  fo r  the  deve ' lopment  o f
pane l  en t r ies .  The pane ls  fo rmed w i l l  e i ther  be
fur ther  deveJoped fo r  p i1 ' la r  ex t rac t ion ,  o r  w i l l  be
mined ou t  us ing  a  longwa11 sys tem.

2 .1 -6  Bamier  P ' i l  l a rs

A  bar r ie r  p i l l a r  w i l l  be  le f t  be tween the  b leeders
and the  produc t i  on  pane ' l  s  .  A  bar r i  e r  w i  l  l  a l  so  be
le f t  wherever  o ld  m ine  work ings  a re  sk j r ted  such  as
the  0 l  sen  Mine  on  the  eas t  s jde  o f  Deadman Canyon
' in  the  Gi  I  scn  searn .

2 .1 -7  B l  eeder  Sys tem

A b leeder  sys tem v r i11  be  ma in ta ined  and  p i l l a rs
le f t  to  p rov iCe  fo r  ven t i l a t ion ,  even tua l ' l y  ex tend ing
around  a ' l l  m inec i  ou t  a reas .

2 .2  M ine  Sa fe ty

2 .2 -1  Ven t i l a t ion

The  ven t ' i l a t ion  p lan  ca l l s  fo r  a  fan  o f  su f f i c ien t
capac i ty  to  p rov ide  a i r  to  each work ing  sec t ' ion  to
cont ro l  methane and dus t ;  there  has  been no  methane
found to date in any of  the old works or new faces.
The  work ing  faces  w ' i11  be  ven t i l a ted  w i th  a  l i ve
bra t t i ce  sys tem cons is t ing  o f  a  l i ne  cu r ta in .  The
conveyor systems wi '11 be iso' lated from intake and
re turn .  A l l  ven t i ' l a t ion  requ i rements  o f  the  Coa l
Mine  Hea l th  and Safe ty  Ac t  w i l l  be  met .  P la te  X I I
shows a schematic representat ion of  the p ' lan wh' ich
has  been  approved  by  M.S .H.A .  Th is  ven t j l a t ion
p lan  w i1 ' l  be  s t r i c t ' l y  adhered to ,  in  o rder  to
insure safety of  a l  1 personnel  .
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?.2-2 Roof Control

The P ' innac ' le  Mine  is  opera t ing  under  an  approved
M.S.H.A .  roo f  suppor t  p lan  wh ich  ca l l s  fo r  bo l t i ng
on f i ve  foo t  cen ters  w i th  a  min imum 42"  bo l t  1ength .
The roo f  in  th is  mine ,  as  we ' l l  as  in  the  o ther  two
seams is  a  mass ive  sands tone (00 '+1  and o f fe rs
exce ' l len t  suppor t  in  i t se l f  .  The o ]d  mine  work ings
which  were  rehab i l i ta ted  fo r  the  P innac le  Mine  main
entr ies had stood unsupported for the past 40 years.
Th' is r^oof control  p lan wi  I  I  be str ict ly adhered to,
in  o rder  to  insure  the  sa fe ty  o f  a l l  personne l .

2 .2 -3  Exp l  os ives

Al l  b las t ing  per fo rmed underground w i '11  conform to
both  s ta te  and Fdera l  regu la t ions  govern ing  exp los ' i ves
and b las t ing  in  underground coa l  mines .  There  may be
a sma ' l ' l  amount  o f  b las t ing  conducted  on  the  sur face .
Th is  wou ld  cons is t  o f  h ighwa l l  p repara t ion ,  i f  necessary '
fo r  pu rposes  o f  s tab i l i t y .

A  powder  magaz ine  w i l i  be  se t  up  on  one o f  the  sur face
pads,  

' l oca ted  
in  a  remote  area .  I t  v r i l l  be  a  smal l

concre te  b lock  s t ruc tu re  conforming to  a l1  regu la t i cns .
such as  seqregat ion ,  reqard ing  such a  s t ruc tu re  (See
P la te  V I I I I .  

-A l l  
b las t ing  opEra t ions  sha l l  be  conduc ted  by

exper iencedo t ra ined,  and competent  persons  who unders tand
the  hazards  i  nvo l  ved  and i ' . rho  possess  a  va l  id  cer t i f  i ca te  as
requ ' i r "ed  by  T i t le  30  o f  the  Code o f  Federa l  Regu la t ions .

2.2-4 Genera' l  Safety Measures

A g rea t  emphas is  w i l l  be  pu t  on  assur ing  a  sa fe  m ine
opera t ion ;  the re fo re ,  the  m ine  and  sur face  fac i l i t i es
wi l l  be  opera ted  w j th in  p rudent  s tandards  to  insure
the  hea l th  and  sa fe ty  o f  a l1  emp loyees .  The  fac i l i t i es
wi l l  be  care fu ' l1y  inspec ted  by  company- t ra ined sa fe ty
eng ineers  and Sta te  and Federa l  m ine  inspec tors .

The opera t ' ion  w i l  I  ab ide  by  Utah  Sta te  Coa l  Mine
Regu ' la t i  ons  and the  

'1969 Federa l  Coa l  Mine  Hea l  th  and
Sa ie ty  Ac t .  In  add j  t i  on  ,  these regu l  a t i  ons  w ' i l  I  be
supplemented by a company safety pol icy.  Var ious
t ra in ing  p rograms w i l l  be  u t i l i zed  such  as  the  fo l ' l ow ing :

l . iethane Mea surements
Roof and P. i  b Con t , ro l
0xygen  Def j c iency  Tes t ing
Vent ' i l  a t i  on
F i rs t  A ic i
M ine  Rescue
Mine  E lec t r i ca l  Cer t i f i ca t ion
Se l f  Rescue  Tra in ing
Use o f  Persona l  Pro tec t ive  Equ ' ipment
Recogn i t ion  o f  E lec t r i ca i  Hazards
General  Acc i  dent Prevent ' ion
Mine Conmunica t ions
Job Saf ety Tra' in ' ing
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Many o f  the  t ra in ing  programs w i '11  run  cont inuous ly ,
such as  those invo lv ing  roo f  con t ro ' l  and  vent . i la t ion .
0 ther  p rograms are  he ld  annua l ly  w i th  many or ien ted
toward new empioyees.

2 .3  M ine  Deve lopment  (Re fe r  to  P la tes  V ,  V I ,  and  V I I ) .

2 .3 -1  Room and  P i l l a r

Room and  p i l l a r  des ign  w i l l  be  emp loyed  w i th
deve lopment  ex t rac t ion  es t imated  a t  35  percent  o f  ihe
reserve .

2 .3 -?  P i l l a r  Ex t rac t ion

Once deve ' lopment  i s  compie ted ,  p i11ar  ex t rac t ion
w ' i l l  conrnence .  F ina l  p i l l a r  ex t rac t ion  w i l l  resu l t' in a total  recovery rate of  approximately 65 percent.

2 .3 -3  Longwal  1

Th ' i s  min ing  method w i  1 l  be  I  ooked a t  dur ing  the
in i t i a l  m ine  deve lopment  and  p roduc t ion .  Shou ld
min ing  cond ' i t ions  in  any  o f  the  seams prove adaptab le
to  longwa i ' l  m ' in ing ,  i t  i s  l i ke ly  tha t  one  o r  more
longwa l l  un i t s  wou ld  be  ins ta l led .  In i t i a l  m in ing ,
as  we l l  as  a l l  deve lopment  v ro rk ,  however ,  w i i l  be
done  by  a  con t inuous  miner  un i t .  A  m in ing  p lan
tha t  can  read i l y  be  conver ted  to  1ongwa1 l  m in ing
w' i l  I  be fo l  I  owed.

2 .3 -4  Cyc le  and  Sequence  o f  M in ing

In i  t ia l  por ta l  s  have been ins ta l  I  ed  on  the  rves t  s ' ide
o f  the  canyon .  M in ing  began  in  Oc tober ,  

. l 980

ut i  I  i z ing  one cont inuous  miner  sec t ion  o f  equ ip rnen- i .
As mi n ing progresses ,  the fo l  I  owi ng equi  pment wi ' l  1 be
added to  s ta r t  up  add i t iona l  min ing  areas  and increase
Droduct ' ion :

2nd  Min ing  Un i t
3 rd  M in ing  Un i t
4 th  Mi  n ' ing  Un i  t
s th  M in ing  Un i t
6 th  M in ing  Un i t

-  February,  l98 l
-  September ,  l98 l
-  August ,  . l982
-  August ,  l9E3
- February, . l984

Th is ,  o f  course ,  i s  theore t i ca l ,  depend ' ing  on  coa l
marke t  cond i  t i  ons .

As  there  are  th ree  coa l  seams o f  mineab le  th ickness
on  the  leases ,  a  sys temat j c  p lan  o f  m in ' ing  w i1 ' l  be
fol lowed to assure maximum recovery of  the coal
reserves .  When min ing  is  p rogress ing  concur ren t ly
in  two seams,  the  upper  seam wi l l  be  m ' ined in  such
a  fash ion  tha t  room and  p i l l a r  des ign  and  layou t
w i l l  be  a  "mi r ro r  image"  o f  the  lower  seams so  p i l la rs
are 6n top of  one another to assure maximum rooi
suppor t .
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2,4  Recovery  and Conserva t ion  o f  Coa l  Resources

As there  are  th ree  coa ' l  seams in  mineab le  th ickness
on the  leases ,  a  sys temat ic  p ' lan  (as  ou t l ined  in
th is  chapter ) ,  employ ing  the  most  advanced techno iogy
wi l  I  be ?o' l ' lowed to assure maximum recovery of  the
coal  reserves. An overal l  recovery rate dur ing
deve ' lopment  o f  about  35  percent  i s  an t ic ipa ted '
After pi  1 ' lar  extract ' ion,  the total  recovery rate
wi ' l l  be  approx imate l i '  65  percent '  Th i  s  recovery
ra te  i s  thb  max imum poss ib le  us ing  present  techno logy .
The topography of  the area as wel  I  as amount of  cover
prec ' ludes  any  fu tu re  sur face  min ing  ac t iv i t ies '

2 .5  Underground Equ iPment

Produc t ion  Un i t s

In  each mine,  the  en t ry  sys tems,  as  we l l  as  ' in  the
pane i  a reas ,  coa l  w i  1 ' l  be  mined w i  th  a  d rum- type
cont inuous  miner  s imi la r  to  the  Joy  lzCM.  Present ' l y ,
a  Joy '12  CM- l l  i s  be ing  used  in  the  opera t ion .on  the
Z ion- fee  area .  Coa l  w i l l  be  t ranspor ted  by  shut t ' l e
car  (Joy )  to  a  load ing  po in t  cons is t ing  o f  9 .L9ng  - -
A i rdox  F ieaer  Breaker -o r  s im i ' l a r  mach ine ,  wh ich  w i l  I
d ischarge on to  a  36"  pane i  conveyor  o r  a  42" -majn
conveyoi .  Roofbol  t i  ng i  s and wi I  I  be accompl i  shed
by a  Lee Norse  Top Dog S ing le  Boom Roof  Bo l te r  o r  a
s imi la r  type  mach ' ine .  Add ' i t iona l  p roduc t jon  un i ts
w j ' l l  be  added  as  p rev ious ly  ou t l i ned  in  th i s  Chap te r ,
Part  C ,  Sect ' ion 2.  3-4 ,  re Cl ic l  e and Sequence of  Mi n ' inq -

2 .  5 - l

2 .5 -2  Be l t  Conveyors

The coa l  w i l l  be  d ' i scharged f rom the  shut t le  car  in 'uo
a feeder  b reaker .  The feeder  b reaker  w i l l  d ischar^ge
the coal  onto ei ther a 36" panel  conveyor or a 42"
main  conveyor .  The conveyor  w j11  t ranspor t  the  coa l
to  the  ou t ! . ide ,  where  i t  v l i l ' l  be  d ischarged to  a  l i ve
s tockp i ' l e ,  ( see  P ' la te  V I I I ) .Cur ren t ' l y ,  a  Long  A i rdox
conveyor  be l t  d r ive  is  be ing  used.  For  fu tu re
ins ta i la t jons ,  the  sa rne ,  o r  s im i la r  d r i ves  w i l l  be
empl oyed.

? .5-3  Water  Sys tem

Water  fo r  m in ing  use ,  such  as  fo r  p rov id ing  face
f i re  p ro tec t ion  and  dus t  suppress ion ,  w i l j  be
obtaihed from f ,Jater 1, '1el  I  No. I  ,  shown on Plate VI i I .
This water wi l l  be pumped to the Mine Water Storage
Tank and f rom there  in to  the  mjne  us ' ing  a  h igh
pressure  pump.  A  sump wi l l  be  cu t  in  the  mine  fo r
the  purpose  o f  rec la im ing  wate r  as  a l l  ava j lab le
water  w i l l  be  needed.  For  th is  reason '  no  waten
w' i ' l l  ex i t  f rom the  mine .  Eventua l l y ,  o ld  worked
out  a reas  in  the  m' ine  w i l  I  p rov ide  a  ca tch  bas in
f rom wh ich  water  can be  rec ia imed.
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2.5-4 Power SYStem

Incoming 46 KV, 3 phase, 60 hertz power supply f rom
Utah Power and Light Company is stepped down by a
subs ta t ion  to  a  d is t r ibu t jon  vo l tage  o f  4 .160  vo l t s ,
3 phase, 60 hertz for  pr imary underground usage'
The ent i re substat ion secondary and mine power
d is t r ibu t ion  sys tem has  been des igned,  ins ta l led ,
and jnsu la ted  1n  accordance w i th  8  KV spec i f i ca t ions
to  fac i l ' i ta te  the  fu tu re  convers ion  to  a  7200 vo i t
m ine  power  d is t r ibu t ion  sys tem.  See  Exh ib j t  i l l -8 .
0 ther  su r face  power  (o f f i t e ,  ba thhouse ,  e tc . ) ,  ' i s

supp ' l ied  f rom the  subs ta t ion  w i th  a  480 vo l t  sys tem'

2 .5-5  Other  Equ iPment

Other  equ ipment  be ing  u t i l i zed  o r  to  be  u t i l i zed
inc ludes  mant r ips ,  rock  dus ters '  t rac to rs ,  rubber
t i  red  scoops,  e l  ec t r i cs ,  power  cab l  es ,  p i  pe  and
s igna l  equ ipment ,  cormun jca t ion  equ ipment ,  and
mi ice l laneous  sec t ion  too ls .  The  mine  i s  a lso
equipped w' i th emergency tools and necessary
supp i ies  in  the  un i ' i ke ' l y  event  tha t  a  f i re  o r
e tb ios ion  shou ld  occur ,  i n  accordance  w i th  M 'S 'H 'A '
regu l  a t i  ons  .

2 .6  Return  o f  Coa l  Process ing  i l l as te  to  Underground Work ' ings

As raw coa l  i s  hau led  f rom the  permi t  a rea ,  there
wi l l  be  no  process ' ing  waste  and no  re tu rn  o f  was te
to  underground work ings .  I f  in  the  fu tu re  i t  i s
dec ided  tha t  a  p rocess ing  fac i l i t y  i s  to  be
incorpora ted ,  was te  o r  r^e jec t  w i l i  be  taken to  an
approved re fuse  d isposa l  s i te ,  however ,  no  " re jec t "
w i l l  be  taken  back  in to  the  m ine .

3 .  Sur face 'Equ iPment

Sur face  equ ipment  inc ludes  a  Cat  980-8  f ron t  end
loader  fo r  load ing  28  ton  t ra i le rs  and d iese l  t rac to rs
fo r  coa l  hau ' lage.  A l  so ,  there  w ' i l  I  be  a  g rader  fo r
road ma ' in tenance.  0 ther  equ ipment  such as  d iese l
scoops  and  t rac to rs  w i l l  be  u t i l i zed  on  the  sur face
f rom t ime to  t ime fo r  mater ia l  hau ' lage.  Hovrever '
these p ieces  o f  equ ipment  a re  genera l ]y  fo r  underground
use .

4. Ernpl o.vment

Tower Resources is an Equal  Employment 0pportuni ty
Emp'l oyer.

The type of  hour ' ly  employees to be hired include
var ious  sk i l l  l eve is  rang ing  f rom the  unsk j l l ed' laborer  

to  the  h igh ly  sk i l  led  personne l  ,  inc ' lud ing
miner  opera tors ,  ihu t t le  car  opera tors ,  roo f  bo l te rs ,
mechan ics ,  and  e lec t r i c ians .  A l1  hour l y  emp loyees
wi l ' l  be  proper ly  t ra ined and cer t i f ied  where  necessary
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5.

in  accordance  w i th  M.S .H.A .  regu la t ions .  Cur ren t l y ,
Tower  Resources '  P innac le  Mine  employs  18  hour ly
wage earners .  Natura i l y ,  as  the  mine  expands,  the
pensonne' l  w' i ' l l  expand proport ionately at  the rate of
approx imate ' l y  l0  empl  oyees  per  un i  t  sh i f  t .  The
Pinnac ' le  Mi  ne ,  as  we1 

' l  
as  Tower 's  f  u tu re  opera t ' ions

are located in Carbon County near the town of  Pr ice.
S ince  th is  a rea  is  suppor ted  to  a  

' la rge  
degree by

coa ' l  m in ing  and o ther  re la ted  indus t r ies ,  i  t  i  s
an t ' i c ipa ted  tha t  a  labor  fo rce  w i l l  a lways  be
read i l y  ava i lab le .

Management  and o ther  sa la r ied  enrp loyees  w i1 ' l  cons is t
o f  the  Manager"  o f  M ines ,  the  Genera l  Super in tendent ,
the  Mine  Super in tendents ,  the  Mine  Foreman,  Safe ty
Personne l ,  Secre ta r ia l  and  C le r^ i ca l ,  Geo log is ts ,  and
Eng ineers .  (See  Tab ' le  I I I -1 ) .

Schedu le  o f  Deve lopment  and Min ing

As there are three economic seams present on the
proper ty ,  m in ing  p lans  are  based on  s ' imu l  taneous ly
opera t ' ing  a  mine  in  each seam.  In i t ia ' l  m in ing  began
in  0c tober ,  

.1980  
in  the  G i l son  seam,  the  m idd le  seam,

s t ra t ig raph ica l ' l y ,  on  the  Z ion 's  fee  p roper ty ,  us ing
one cont inuous  miner  sec t ion  o f  equ ' ipment .  The
produc t ion  schedu ' le  p ro jec ts  an  jnc rease f rom 200,000
tons  the  f i rs t  year  to  the  fu l l  p roduc t ion  ra te  o f
abou t  

. l , 200 ,000  
tons  in  the  fou r th  and  f i f th  years .

The  p lanned  inc rementa l  i nc reases  a re  l i s ted  be lcv r :

Produc t i on  Ra te  Tons /YearYea r

1  s t  year
2nd yean
?nd  r r oe  r ^
v r  v  J e s l

4th  year
5th year

rnn  nnn
L V U  I V V V

6C0,0c0
9J0,000

I ,000 ,000
I ,200 ,000

At  th i s  ra te ,  the  l i f e  o f  the  m ine  wou ld  be  more  than
th i r t y  years .  As  the  in i t ' i a1  phases  o f  m in ing  p rogress ,
add i t i ona l  equ ipment  w i l l  be  added  to  inc rease  p roduc t ion
as  descr ibed  in  th i s  Chap te r ,  Par t  C ,  Sec t jon  23-4  re  Cyc le  and
Seqqelqe g-f_Ui!j_1g. However, it should be real' ized that
#
Tlna l  coa l  p roduc t ion  is  dependent  upon the  marke t  fo r
coa l  and the  approva l  o f  the  perm' i t  app l i ca t ion .  P la tes
V,  V I ,  and  V I I  show the  min ing  p1ans .  Subsequen t  years
wi l l  be  p lanned on  the  bas is  o f  the  exper ience ga ined;
however ,  the  bas ic  m in ing  p lan  as  ou t l i ned  in  th i s
chap te r  w i l l  no t  be  changed .
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D. Environmental Protect ion

l.  Protect ion of Hydro' logic Ba' lance and Co*!!gr 'gg, i !h
raTe-FrFTnTTe

?

4 1
L . l

Tower  w i l ' l  fo j low i ts  approved"sed ' imenta t ion  and
Dra inage  Cont ro l  P lan"  (See  Exh ib i t  I I I -A )  and  comply
w i th  the  N .P .D.E .S .  Permi t  No .  UT-0023501  i ssued
May 30 ,  

' 1980  (See  Exh ' ib i t  I I -A ) .

A  gaug ing  s ta t ' ion  w i l ' l  be  main ta ' ined  in  the  dra inage
to  record  fu tu re  na tura l  f lows.

Tower  w i l l  comp iy  w i th  the  C lean  l ' Ja te r  Ac t  (33  U.S 'C '
Sec .  l25 l  e t  seq . )  and  a l l  o ther  app l i cab le  wa te r
qua l i t y  laws and hea l th  and sa fe ty  s tandards .

Subs idence  Cont ro l  P lan

Survey of  Structures and Renewable Resource Lands

There are no structures present other than those
const ruc ted  fo r  min ing  opera t ions '  on  the  proposed
permi t  a rea .  The land is  p resent ly  used fo r  g raz ing
and w i ld l i fe  hab ' i ta t  and does  no t  cons t ' i tu te  a

2.2

2.3

renewab le  resource  area .

Min ing  Method

Min ' ing  w i '11  cons is t  o f  the  underground method o f  coa l
ex t ra i t ' i on  us ' ing  cont inuous  m' iners ,  shu t t l  e  cars ,  and
conveyor  hau lage .  Room and  p i l l a r  des ign  w i l l  be
employed w ' i th  p ' i l l a r  ex t rac t ion  comple t ing  the
ope"a i ion .  For  more  in fo rmat ion  on  the  min ing  method
see Chapter  I i I ,  Par t  C ,  Sec t ion  2 .3 ,  re  M ' ine  Deve loprnent .

Geo l  og ' i c  Fac tors

The  P innac le  M ine  i s  loca ted  w i th in  the  B lackhawk
format ion of  the upper Cretaceous Meseverde Group'
As  is  the  case w ' i th  a l l  the  ac t ive  mines  in  the
Book  C l i f f s  coa l  f i e ld ,  the  P innac le  M ine  d r i f t s  in
f rom the  ou tc rop  and jnnred ia te ly  the  cover  d ras t jca11y
' inc reases  as  there  are  very  s teep s ' ided  c l  i f f - l ' i ke
canyons.  Na iura '11y ,  the  same fac tors  a re  p reser i t  in
the Lower Sunnys' ide and the Aberdeen Seams. Therefore,
f rom a  geo log ic  s tandpo ' in t ,  the  fo l ' l ow ing  conc lus jon
can  be  d rawn:  i t  i s  assumed,  as  m in ing  p rogresses ,
tha t  as  p i i l a rs  a re  pu11ed ,  the  roo f  w i l l  cave  in
beh' ind the crews as they retreat.  This is the normal
scheme o f  min ing  in  th is  type  o f  deve lopment .  In  fac t ,
i f  the  cave  doe i  no t  occur  as  p lanned ,  se r ious  m in ing
prob iems can resu l t .  However ,  in  a  case such as  ours '
i^rhere the average cover over the coal  seams is I  '000
fee t  o r  more ,  these caves  w i  l ' l  appear  on  the  sur face
as  minor  c racks  ' i f  a t  a l l .  In  o ther  v ro rds ,  a  so l id
b lock  o f  overburden- . l ,0C0 fee t  th i ck  w i l l  no t  d rop
in to  the  5  o r  7  foo t  vc id  resu l t ing  f rom p i11ar  ex t rac t ion .
In  fac t ,  the
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rock  w i l l  b r idge o f f  very  qu ick iy  and resu l t  in
min ima l  d ' i s tu rbance o f  the  over ly ' ing  count ry  rock .

2 .4  Prevent ive  Measunes

Sta t ions  w i l l  be  se t  up  as  requ i red  fo r  cons tan t
mon i to r ing  o f  subs idence movements .  However ,  severa l
fac ts  shou ld  be  po in ted  ou t .  F ' i rs t  and fo remost ,  ma jor
subs idence is  no t  expec ted  to  occur .  Second,  even i f
subs idence were  to  occur ,  no  adverse  impacts  wou ld
resu l t  due to  the  cur ren t  and fu tu re  land use s ta tus .
Th i rd ,  due  to  the  na tune  o f  th i s  m ine  deve lopment ,
a f te r  p i ' l 1a r  ex t rac t ion ,  cave- ins  a re  a  necess ' i t y  and
there fore ,  p revent ' i ve  measures  wou ld  serve  on ly  to
decrease coal  recovery and decrease the safety of  the
empi oyees .

2 .5  M i t iga t i ve  Measures

As prev ious ly  po in ted  ou t  no  major  subs idence is  expec ted
to  occur .  However ,  i f  subs ' idence wou ld  occur  there
wou ld  be  no  mater ia l  damage or  d iminu t ion  o f  va luab le
or  fo reseeab le  use  o f  lands

2 .6  Mon i to r ing

There  are  no  s t ruc tu res  or  sur face  fea tures  wh ich
wou ld  be  a f fec ted  adverse ly  by  subs idence i f  i t  does
occur .  Mon ' i to r ing  s ta t i  ons ,  however  '  w ' i l1  be  se t  up
at  the  loca t ions  shown on P la te  i  as  requ i red  under
30 cFR.
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3. Fish  and l ^J i ' l d ' l ' i fe  P ' lan

A spec i f j c  F ish  and  l , J ' i l d l i f e  P ian  i s  no t  p rac t i cab ie
as  th ' i s  i s  an  underground coa l  rn ' ine  w ' i th  very  l i t t le
sur face  d is tu rbance , l im i ted  to  a reas  p rev ious ly
impac ted  by  m in ing  and  w i th  no  change  jn  land  use .
However ,  Tower  w i l l  make every  poss ib le  e f fo r t  to
m ' in in i ze  d is tu rbances  to  w i ld ' l i f e  hab i ta t  i n  the
area and where  poss ib le  enhance tha t  hab ' i ta t  dur ing
rec lamat ion .  Refer  to  Chapter  IV ,  Par t  E ,  re  F ish
and t { i  I  d ' l  i  fe  Resources  and P l  an .  i  t  shou l  d  be  no ted

in  the  permi t  a rea
as  these canyons are  dry  except  as  a  resu l t  o f  d i rec t
p rec i  p ' i ta t ion  (  phemera l  s t reams)  .

A i r  Po l lu t ion  Con t ro l  P lan  and  Compl iance  w i th  A i r

Ex is t ing  Env i ronment

The  permi t  a rea  i s  loca ted  in  a  C lass  i I  a j r  qua l i t y
area .

A i r  Qua l  i t y  Impac t  Ana lys is

See  the  fo l low ing  sec t ion ,  sec t ion  4 .3  re  Emiss ion
Es t imates .

Emiss ion  Es t imates

Em' iss ion  es t imates  a re  inc luded  as  Exh ' ib ' i t  I I I -E
in  the  fo rm o f  an  emiss ion ' inven to ry .  Th is  inven to ry
has been reviewed and approved by the Utah Bureau of
A i  r  Qua l  i  t y  and  the  E .  P .A .

Proposed Control  s

S ince  th is  i s  an  underg round  opera t ion ,  no  a i r  qua l i t y
prob lems are  an t ic ipa ted .  The on ' l y  changes in  a i r
qua l i t y  w i l l  be  a t t r ibu tab le  to  minor  road dus t  and
exhaust  mine  dus t .  Methods  o f  con t ro l  a re  spray
sys tems,  chemjca l  t rea tment ,  enc losures ,  and o ther
fug i t i ve  dus t  con t ro l  p rac t i ces  ou t l i ned  ' i n  30  CFR
81 7 .  95 .

PSD Permi t  and Compl  iance w ' i th  A ' i r  Qua l  i t y  Laws

The Env j ronmenta l  Pro tec t ion  Agency  has  de ter^mined
rha t  th i s  p ro jec t  does  no t  need  a  PSD a i r  qua l i t y
permi t .  Th js  i s  based  on  our  fug i t i ve  and  non  fug i -
t i ve  dus t  emiss ' ions  inven to ry  wh ich  assumes fac i l i t i es
necessary  fo r  I  mm tons  per  year  p roduc t ion .  Fur ther ,
the  mine  is  no t  sub jec t  to  the  PSD regu la t ions  because
of  the  new def in i t ion  o f  a  ma jor  source .  (Refer  to
le t te r  da ted  March  2 . l ,  

. l 980  
in  Exh ib i t  I I -A ) .  A l l

app l i cab le  a i r  qua ' l i t y  l aws  w i l l  be  comp l  jed  w ' i th  and
fug i t ' i ve  dus t  con tno l  p rac t ices ,  as  requ i red  under  30
CFR 8 . |7 .95 ,  w i l l  be  fo l l owed.

( + .

4.1

4.2

4.3

4.4

A r
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5.  l las te  D jsposa]

5 . . |  Fac i l i t i es

No waste di  sposa' l  faci  I  i  t ies wi  I  I  be needed for the
ex is t ing  opera t ions .  (Re fe r  to  Par t  B ,  sec t ion  i0
o f  th is  chapter  re  So l id  | , jas te  D isposa l  and Hand l ing
Fac i l i t ' i es ) .  Howev
Itwer ?eciOes that the preparat ion plant is to be
added ,  a l l  was te  mate r ia l  w i l i  be  d isposed  o f  i n  a
des ignated ,  approved waste  d ' i sposa l  s i te .

5 .2  Spec ia l  Measures  (Re fe r  to  Par t  B ,  sec t ion  l0  o f  th i s
Chapter  re  So l  id  Haste  D ' i sposa ' l  and Hand l  ing  Fac  j  I  i t ' i es )  .

5 .2 -1  Ac id  and  Tox ic -Forming  Mate r ia l s

No spec ia l  measures  are  requ i red  due to  the  lack  o f
ac id  and tox ic - fo rming  mater ia ls .

5 .2 -Z  Combus t ib le  Mate r ia l s

No spec ia l  measures  are  requ i red .  A l l  combust ib les
(paper ,  e tc . ) ,  a re  co l lec ted  in  t rash  con ta iners  and
hau led  to ' l oca l  c i t y  and  land  f i l l  a reas .

5 .2 -3  Cont ingency  P lans  to  Prevent  Sus ta jned Combust ' ion

A l l  wh ich  cou ld  burn  wou ld  be  sma l i  i n  quan t i t y  and
cons ' i s t  o f  m ine  t rash .  The t rash  fac i  I  i  t y  ' i s

segrega ted  and  i f  i gn i ted  acc iden ta l l y ,  cou ld  be
ex t ingu ished  us ing  e i the r  wa te r  o r  f i re  ex t ingu jshers .

6 .  P ro tec t ion  o f  Cu l tu ra l  and  H is to r i c  Va lues

There  a re  no  pub l i c  parks  o r  h is to r i c  p laces
proposed perm' i t  a rea .  Refer  tc  Chapter  IV ,

on  ihe
P a r f  i

re  Cu l  tu ra l  and H ' i s to r ic  Va l  ues .

7 . Pub l ' i c  Roads

There  w i l  I  be  no  underg round  min ing  ac t ' i v i t i es  w i th ' i n. l00  
fee t  o f  the  r igh t -o f -way l jne  o f  any  pub i ' i c  road,

nor  has  any  pub l ' i c  road been re loca ted  or  a re  there
any  p ians  fo r  such  re loca t ion .

Pr ime Farmlands

There  are  no  lands  ident ' i f ied  as  pr ime fa rmland w ' i th in
or adjacent to the proposed permit  area. Refer to
Chapter  IV ,  Par t  E ,  re  So j l  Resources .

Al  
' l  
uvi  a l  Val  I  e.v Fl  oors

No part  of  the proposed permit  area or any adiacent area
i  s  I  oca ted  on  an  a l  I  uv ia l  va1 ' ley  f1oor .  Refer  to  Chapter
IV ,  Par t  G ,  re  A l luv ' i a l  Va l ley  F loors .

X

o
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E. Reclamat ion

1
l . Post  M in ing  Land  Use

Upon comp' l  et ion of  Tower Resources '  mi n i  ng operat i  on
the  

' land  
w i l l  con t inue to  be  used fo r  g raz ing  and

hun t ing .  The  l im i ted  resources ,  bo th  phys ica l  and
scen ic ,  w i l l  d i c ta te  no  fu tu re  change  in  the  land
s ta tus .  The na ture  o f  an  underground mine o f  th is
s ize  requ ' i res  min ima l  sur face  d ' i s tu rbance.  A l l
d is tu rbed areas  sha l l  be  res tored  in  a  t ime ly  manner
to  cond i t ions  tha t  a re  capab le  o f  suppor t ing  the  uses
wh ' ich  they  were  capab le  o f  suppor t ' ing  be fone any
min ing .

T imetab le  o f  Ma ior  Rec lamat ion  Steps

As  th is  i s  an  underg round  mine  there  w i l l  be  a
I  jm i ted  amount  o f  sur face  d is tu rbance '  consequent ' l y ,
recl  ama t ' ion wi  I  I  be uncompl j  ca ted .

A l l  d is tu rbed areas  no  
' longer  

requ i red  fo r  the  conduct
of  mining operat ions were immed' iately revegetated.
In  the  fu tu re ,  dnY areas  no  

' longer  
requ ined fo r

operat ions wi  I  I  a l  so be immed' iately recl  a ' i rned and
revegeta ted .

When bu i ld ings  and  f jna l  s i te  p repara t ' i on  had  been
comple ted ,  the  so i l  was  revegeta ted  to  p revent
eros  i  on  .

2.

/

I

" , , lhen 
the pro ject ,  ' i  s  expi  red ,  a l  I  bui  1 di  ngs and

ext raneous mater ia l  w i i l  be  removed,  a l l  m ine
open ' ings  w i  1 ' l  be  covered and sea l  ed ,  roads  w i  I  I  be
regraded and us' ing the most advanced techno' logy at
the  t ime,  Tower  w i l l  ne -es tab l i sh  the  te r ra in  to  as
near l y  the  o r ig ina l  as  p rac t i ca l .  The  a rea  w i l l  be
reseeded and vegeta t ion  re -es tab l i shed in  accordance
wi th  recommendat ions  f rom the  regu ia to ry  au thor i t ' i es .

3 .  Ma jor  Rec lamat ion  StePs

3.1  Remova l  o f  Sur face  St ruc tures

Upon comple t ion  o f  m jn ing  ac t i v i t ' i es ,  a l  I  su r face
fac ' i l i t i es  w i ' l l  be  removed .  The  coa l  p i ' l e  a rea ,
w i l1  be  f i l I ed ,  the  s lope  con tourec i ,  conpac ted ,
topso i ' l  rep laced ,  regraded ,  and  revege ta ted .  In
the  mate r ia l s  s to rage  and  bu i ld ing  a reas ,  a l l
s t ruc tu res  and  founda t ions  inc lud ing  ihe  o f f i ce
bu i ld ing ,  ba thhouse ,  subs ta t ' i on '  and  wate r  s to rage
tanks ,  w i l l  be  removed,  recontoured,  compacted ,
topso i l  rep laced and graded,  and revegeta ted  accord ing
to  revegeta t ' ion  procedures  descr jbed in  Chapter  IV '
Par t  D ,  sec t ion  5  re  Revegeta t jon  P lan .
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3.2

? ?

3.4

< \

Abandonment of  Portals and Underground l , {ork ings

Upon comple t ' i on  o f  m in ing  ac t i v i t i es ,  the  por ta ls
w i l l  be  sea led  accord ing  to  ex is t ing  s ta te  and
Federa l  regu la t ions .  Conveyors  w i l l  be  removed
and pads  f i l l ed .  The  s lope  w i l l  be  con toured ,
compacted ,  and topso i l  rep ' laced and graded.
Revegeta t ' ion  w i l l  be  car r ied  ou t  accord ' ing  to  the
revegeta t ion  p lan  ou t l ined  ' in  Chapter  IV ,  Par t  D ,
sec t ' ion  5  re  Reveqeta t ion  P lan .

Cas ing  and  Sea l ing  o f  Dr i l l  Ho les

Al 1 expl ora tory dri 
' l  ' l  

hol es have been sea I ed w j th
cement  and a l l  water  we l ls  have been cased w i th
s tee l  cas ing  and  w i l  I  be  ma jn ta ined .  A f  te r  m in ' ing
i  s  compl  e ted ,  the  water  we1 ' l  s  and mon i  to r ing  we l  I  s
w j l l  be  sea led .

Back f j ' l  I  ing ,  Grad i  ng ,  and So i  1  Rep l  acement  and
Stab i l  i za t ion

A l l  d i s tu rbed  a reas  w j l l  be  back f i l l ed  and  g raded
to  as  near  as  poss ib l  e  the  approx imate  or i  g ' ina1
contour ,  and to  the  most  modera te  s lope poss ib le .
S lopes  sha l l  no t  exceed the  ang ' le  o f  repose or  such
lessor  s lopes  as  requ ' i red  by  the  regu la to ry  au thor i ty
to  ma ' in ta in  s tab i l  i t y .  F i l  I  mate r ia l  w i l  I  be  compac ted
to  assure  s tab i l i t y .

Areas  t .o  be  regraded inc lude the  por ta l  s i te  sur face
fac i l  i : ; " '  s j te  and roads .  Because o f  the  d ' i vers ' i t y  o f
these areas  a l  I  regrad ing  w ' i ' l ' l  con form to  the  spec i f  i c
s i te .

l , l he r^e  poss ib le  a l l  f  i na l  g rad ing  and  p lacement  o f
topso i l  w i l l  be  done  a long  the  con tour  to  m in im ize
eros ion .  In  a l l  cases ,  g rad ing  w i l l  be  conduc ted  in
a  manner  wh ' i ch  m in im izes  e ros ibn  and  p rov ides  a  s tab ie
sur face  fo r  the  p lacement  o f  topso i l s .

Upon  rec lamat ion ,  topso i l  w ' i l l  be  hau led  to  the  a rea
by  end  dump t rucks ,  p i ' l ed  and  spread  us ing  a  g rader .
Where  poss ib l  e  the  so i ' l  w i  I  I  be  d ' i s t r ibu ted  a l  ong the
con tour .  The  th ickness  o f  the  re -es tab l i shed  so i l
w i l l  be  cons ' i s ten t  w i th  so i l s  in  the  v i c in i t y  and  w i l l
be  su f f i c jen t  to  suppor t  vegeta t ' ion  equa l  to  o r
super i  o r  to  p re-mi  n ' ing  h  i  s to ry .

Revegeta t i  on

Revegeta t jon  rv i l l  be  accompl jshed by  Tower  o r  under
Tower 's  d ' i rec t  superv ' i s ion  and under  the  recommendat ions
o f  the  regu la to ry  au thor i t y  as  ou t l i ned  in  Chap te r  IV ,
Par t  D ,  sec t ' ion  5 ,  re  Revegeta t ion  P lan

V
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4.  Rec ' lamat ion  Cost  and Bond inq

4. ' l  Cos t  o f  Rec lamat ion

4. ' l - ' l  Deta i led  Es t ' imate

A de ta i led  cos t  p ro iec t ion  i s  inc luded  as  Exh ib j t
I I  I .F .

4 .1 -Z  Ca lcu la t ions

ca lcu la t ions  o f  the  es t imate  a re  inc ' l uded  in  Exh ib i t
I I i .F .

4 .2  Bond or  Sure tY Ar rangement

Tower  Resources ,  Inc .  ,  has  en tered  ' in to  a  mined lands
rec lamat ' ion  agreement  w i th  the  Sta te  o f  Utah ,  Depar tment
o f  Na tu ra l  Resources ,  Board  o f  0 i l ,  Gas ,  and  Min ing ;
whereby an escrow fund has been set up- Tower has
depos i  ted  $28 ,717 .50  ' in  th ' i  s  f  und.  Th i  s  i  s  re femed
to as the Escrour Fund. This agreement was made and
en te red  in to  May  

. |3 ,  . |980 .  
A l l  i n te res ts  earned  sha l l

accumula te  to  the  benef i t  o f  the  fund.  Accord ing  to
the  agreement  Tower  p romises  to  rec la im the  land
af fec led  jn  accordance w i th  the  approved min ing  and
rec l  amat i  on  P ' lan  .
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IV. Envi ronmenta' l  Resources

Geol ogy

l .  In t roduc t ion

A.

2.

2 .1

The proposed permi t  a rea  is  in  Book  C l i f f s  wh jch
is  the  major  phys iograph ic  fea ture  in  the  reg ion .
The c ' l i f f s  r i se  f rom a  base a t  approx imate ly  5 ,500
fee t  in  e leva t ion ,  to  over  8 ,500 fee t .  Numerous
canyons d  issec t  the  Book C l  i f f s .  So ld je r  Creek  and
Coa l  Creek  are  the  major  a rea  dra inages .  The permi t
a rea  exh ib i ts  ex t reme topograph ic  re l ie f  anc i  i s
mounta inous  w i th  s teep  c l i f f s  and  deep ly  inc jsed
dra inages .  | , . ' | i th  the  except ion  o f  the  Mancos Sha le
Format ion ,  F ' iasco ,  Deadman o  and St ra i  gh t  Canyons
exh ib i t  s im i ' l a r  s t ra t ig raph ' i c  and  topograph ic
charac te r i  s t i cs .

Geo log ic  Descr ip t ion  o f  the  Genera l  Area

Tec ton ic  Se t t ing

The major  coa l  seams o f  the  Book C l  i f f s  Coa l  F ' ie ld
l ie  w i th ' in  the  Cre taceous Mesa Verde group wh ich
over l ies  the  th ick  sha les  o f  the  Cre taceous Mancos
format ion .  The Mesa Verde group cons is ts  o f  the
Star  Po in t  Sandstone,  B lackhawk fo rmat ion  and Pr^ ice
River  fo rmat ' ion .  The major  coa l  seams l ' i e  w ' i th ' in
the  B lackhawk fo rmat ion .

The Ter t ia ry  l . lasa tch  and Green R ' iver  fo rmat ions ,
a long w i th  the  Pr ice  R iver  fo rmat ion ,  fo rm the  Roan C l i f f s ,
the  Tavaputs  P ' la teau and the  southern  r im o f  the
U ' in tah  Bas in .  L i tho log ies  pnesen t  inc lude  f ]uv ia i ,
de l ta i c ,  and  mar ine  sands tones ,  muds tones ,  and  sha les .

Geo log ic  H is to ry

Dur ing  the  T r iass ic  and  Junass ic  per iods ,  the  a rea  o f
the  Book  C l j f f s  was  re la t ' i ve ly  s tab le ,  bu t  g radua l l y
subs ided and rece ived sed ' iments .  The area ,  assuned to
have  been  a  re la t i ve iy  f l a t  l ow land ,  v ras  occas iona i l y
covered by  a  sha l  I  o ' , r r  sea  o f  shor t  geo l  og ic  dura t jon .
A  th ick  red  bed  sequence  sugges ts  t rop ica i  cond i 'u ions
and  the  c rea t  th i ckness  o f  sand  accumula t ion  sugges ts
acr 'd  cond i t j cns .  Dr . i r i ng  T r jass jc  t ' imes ,  the  sed inen ts
probab ly  came f ron i  a l l  d i rec t ions  bu t ,  du r ing  the
iu rass ic  t ' ime,  the  ma jo t^  source  areas  1ay  to  ihe  south
and  wes t .

Dur ing  the '  ear ' l y  Cre taceous t ime,  a  t rough deve ' loped
in  the  Co lorado Rock ies  area  and the  sea invaded.
Gradual  1y the sea crept westward as the t rough
c .on t inued to  subs ' ide ,  reach ing  the  eas t  edge o f  the
Colorado P la teau by  the  beg ' inn ing  o f  the  Upper
Cre taceous age.

2.2
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2.3

Unconformi t ies  and th inn ing  o f  var ious  members  ind ica te
tha t  vo1can ic  ac t iv i t y  to  the  west  caused sed iments  to
f i l l  t he  bas in  fas te r  than  i t  cou ' ld  subs ide ,  caus ing
the  shore ' l ine  to  be  pushed eas tward .  l , Jhen lu l l s  in  th is
ac t iv i t y  deve ' loped,  the  incoming sed iments  d ' im in ' i shed
and the sea moved westward once more. | , l i th each pu1se,
the boundar ies of  the deposi t ional  env' i ronments moved
eastward and then returned westward. The sandstone
tongues of  the Mesa Verde, which project  into the
Mancos,  were  depos i ted  a t  these t imes.

Af te r  the  sea re t rea ted ,  the  area  cont inued to  rece jve
sed iments  under  con t inen ta l  cond i t i ons  wh ich  las ted  we l l
in to  Eocene t ime.  In  0 l igocene t ime the  area  began to
n' ise ' in earnest.  Erosion at tacked the newly formed
format ion  c rea t ing  the  present  mounta in  ranges  and c l i f f s .

Strat i  graphy

The ma ' in  coa l  bear ing  beds  in  the  reg ' ion  occur  in  the
Blackhawk fo rmat ion .  There  are  var ious  more  or  less
d is t inc t  coa l  beds  or  zones  as  

' l i s ted  
be low f rom top

to  bo t tom accord ing  to  s t ra t ig raph ic  pos i t ion .

Upper  Sunnys ide  Bed
Lower Sunnyside Bed
Rock Canyon Bed
Fishcreek  Bed
Gi l son  Bed
Ken i  lwor th  Bed
Cas t lega te  "B"  Bed
Cast legate  "A"  Bed

These  zones  a re  len t i cu la r  and  reach  m ' ineab le  th i ckness
on ly  in  cer ta in  a reas .  The Lower  Sunnys ide  Bed is  the
major  bed in  the  area .

2 .4  S t ruc ture

The  Book  C l i f f s  a re  bas ica l l y  a  homoc l ine  (d ip  s lope)  d ipp ing
in to  the  U in tah  Bas jn  w i th  the  c l i f f  f ron t  rough ly
para l ie l i ng  the  s t r i ke  o f  the  fea tu re .  The  s t r i ke
o f  the  beds  is  genera l l y  para ' l1e ' l  to  the  face  o f  the
Book  C l i f f s .  The  beds  a re  mos t l y  un i fo rm w i th  d ips
of f rom 3o to 8o to the north and northeast toward the
U in tah  Bas in .

Occas iona l  fau l ts  cu t  the  coa l  measures  bu t  a re  o f
smal l  d isp lacement  and have been o f  l i t t le  consequence
in  m in ing .  The  mos t  se r ious  g roup  o f  fau l t s  l i es  in
the  Sunnys ' ide  area .  These fau l ts ,  wh ich  have a  max imum
separa t ion  o f  200 fee t ,  e f fec t  min ' ing ,  bu t ,  fo r tunate ly ,
a re  no t  c lose ly  spaced .

-50-



2.5

?.6

H ' is to ry  o f  Min ing

Min ing  has  been the  major  indus t ry  in  the  reg ion  fo r
many years.

Coa l  was  d iscovered in  the  l i l asa tch  P ' la teau in  i874
and exp lo ra t ion  soon spread to  the  Book C l i f f s .  M ines
began opera t ing  in  the  area  in  1889.  The Cast legate
and Sunnys ide  area  was f  i r s t  deve l  oped,  the  areas  ' in
be tween be ' ing  deve l  oped 1a ter  .  Coa l  was  usua l  1y
discovered away from sett ' led areas and towns were
bu i l t  fo r  employees  by  the  compan ies .

Produc t ' ion  f rom mines  genera l l y  inc reased un t i l  
. I920 ,

bu t  began to  dec l  ine  in  the  I  920 's  and I  930 '  s .  l Jor l  d
War  I i  b rought  p roduc t ion  back  to  the  

.1920 
leve ls  and

produc t ion  cont inued to  inc rease un t i l  
. l957  

when
produc t ion  aga in  dec l ined .

Book C l  i f f  m ines  to  p resent  have produced about  75
percen t  o f  U tah 's  coa l  annua11y .  We l  I  over  200  mi ' l l  i on
tons of  coal  have been extracted from the coal  measures
of  the  area .  Much coa l  remains  and numerous  m' ines  are
present ly  opera t ing  in  the  area .

Geo l  og ic  Hazard

There  are  occas iona l  fau l ts  cu t t ing  the  coa ' l  measures
of  the  area .  They  are  o f  re la t i ve ly  smal l  d isp lacement .
The  mos t  se r ious  fau l t s  occur  in  the  Sunnys ide  a rea .
There i  s no i  nd' ica t i  on of  fa ul  t i  ng wi  th in our I  ea se a rea .

Fau l t s  jn  the  Sunnys ide  d is t r i c t  o f  the  Book  C l i f f s
f  ie ld  have been thought ,  by  some,  to  have a  causat ' i ve
re la t lonsh ip  to  the  bounces  exper iences  there .  The
:u tc rops  on  the  

' lease prem' ises  and our  own aer ia l
photos  have been care fu l ' l y  s tud ied .  in  our  judgement ,
no  fau l ts  cu t  the  lease area .  The bu lk  o f  the  tonnage
to  be  mined is  under  

' less  
than I ,500 fee t  o f  cover ,

w i th  on iy  a  very  l im i ted  amount  o f  coa l  unden cover ,
up  to  2 ,200 fee t .  The Fence d iagram,  P la te  XVI I I  ,
shows the seam separat ion to be adequate over the
leases  to  insure  sa fe  m jn ing .  Wate r  in f lows  have
never  been  a  p rob lem in  the  Book  C l i f f s  f i e ld .  The
d ip  o f  the  coa l  measures  prevents  en t rapment  o f
personne l ,  i n  any  even t .

Seo loq ic  Descr ip t ' i on  o f  the  M ' ine  P ian  and  Ad jacen t
Area s

Genera l  Descr jp t ion{ l
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3. ' l -1  S t ra t ig raphy

The coa l  seams in  the  B lackhawk fo rmat ion  are  I ' i s ted
s t ra t ig raPh ica ' l  1Y :

Upper Sunnys' ide Bed
Lower  Sunnys ide  Bed
Rock Canyon Bed
F ishcreek  Bed
Gi  I  son  Bed
Ken i  lwor th  Bed
Cas t lega te  "B"  Bed
Cast legate  "A"  Bed (Aberdeen)

0n1y  the  Lower  Sunnys ide ,  G i l  son ,  and Cast legat ,e  "A"
beds  are  fo rmed ' in  commerc ia l  th ickness  on  the .
Centenn ia l  Proper ty .

S t ra t ig raph ic  sec t ' ions  o f  the  coa l  beds  are  shown
in  F jgures  IV- l  '  IU '? ,  and IV-3 .  Seam Isopachs  are
shown on  P la tes  XV,  XVI ,  and  XVI I .

3 .  I  -2  S t ruc ture

The structure between Deadman and Soldier Canyons is
re la t i ve ly  s imp le .  S t ruc ture  contours  a re  a l  igned
bas ica l ' l y  eas t -west .  The coa l  beds  d ip  nor thward
at  approx imate ly  s ix  degrees .  No fau l ts  a re  thought
to  ex is t  ' i n  the  Deadman Canyon area .

3 . . l -3  H is to ry  o f  M in ing

Severa l  sma l l  opera t ions  have  n rne ' j  a  cons iderab le
amount of  coal  over the past 70 years ' in the Deadman
Canyon Area.  Min ing  ceased jn  the  area  in  

. I964.

These mines ,  however ,  mere ly  sc ra tched the  sur face  o f
the  reserve .  The remain ing  . | .3co"e i^ab le  reserve  is
es t imated to  be  grea ter  than t ' , ' ren ty -e igh t  mi l l ion  tons
and rang ing  ' in  cover  f rom 0  to  2 ,200 fee t .  A lso  re fe r
to  Par t  H ,  Sec t ' ion  3 ,  re  Pas t  l4 ' in i  ng
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Deta i led Descr ip t ion of  St ra ta to  be Dis turbed
by Surface Operat ions

Ident i f icat ion of  St ra ta

Strata disturbed by surface operat ' ions consist
o f  sandstone and s i ' l ts tone of  a  co l ' luv ia l
na ture .

3 .2 -2  Des ign  o f  Bor ing  and  Sampl ing  Program

3.2 -2 . , l - l  S i tes  -  Numbers ,  Loca t ion  and  Re la t ionsh ip  to
Dis tu rbed Area

3.2-2 .1-2

3.2

3 . 2-'l

3.2-2 .2

a 4 6 4 1
J . t - L . 2 . - l

The number ,  l oca t ions ,  and  re la t jonsh ip  o f
d r i l l  ho les  and  sampl ing  a re  ind ica ted  on
P la tes  V ,  V I ,  and  V I I .

Methodo l  ogy  -  Sampl  e  Co l  I  ec t i  on ,  Compos ' i t ing
of Samp' les for  Each Strata,  Laboratory Analysis

Samples of  the inrnedjate f loor and roof below
and above each seam was samp' led  us ' ing  convent iona l
co re  d r i l l i ng  equ ipment .  A lso ,  samp les  o f  the
overbunden wh ich  was d is tu rbed in  sur face  opera t ' ion
has  been sampled  by  "g rab"  methods ,  as  we l l  as
auger  d r i11 ing .

Data :

F ie ld  Log  and  Descr ip t ion  o f  Samples  -  L i tho log ic
C lass ' i f i ca i ion ,  Descr ip t ion ,  and  Hydro log ic  Aspec ts

In  November  and  December ,  
. l 971 ,  

a  f j ve -ho le  d r i ' l 1 ing
program was conducted  by  Centenn ia l  Coa l  Assoc fa tes ,
supp lemented by  mine  samples  and ou tc rop  in fo rmat ion ,
and the  resu l  ts  used to  es t imate  the  coa l  reserves
of  the  leases .  Per t inent  in fo rmat ion  on  these dr i l l
ho les  i s  g iven  in  Tab le  iV - l  and  Exh ' ib i t  IV -A .  Comple te
l i tho log ic  iogs  o f  each  d r i l l  ho le  a re  jnc luded  in
Exhib ' i t  IV-A. l , lumerous sampl es were taken from the
outc rops  o f  the  Lower  Sunnys ide ,  G i lson ,  and Aberdeen
seams,  as  we l l  as  f rom mine  faces  in  the  H i leman,
0 lsen ,  S ta r  Po in t ,  and  B lue  F lame No.  I  m ines .
In fo rmat ion  f rom those samples  as  we l l  as  the  roca t ion
o f  the  d r i l l  ho les  i s  shown on  P la tes  V ,  V I ,  and  V I I .

In  0c tober  and  November ,1977 ,  a  seven-ho le  d r i l l i ng
program was conducted by Tower in order to better
de f ine  the  coa l  reserves  fo r  m ine  p iann ing  on  the
Z ion 's  fee .  Per t inen t  in fo rmat ion  on  these  d r i l l
ho les ' i s  p resen ted ' in  Tab le  IV -2 .  Comple te
I i tho log ic  logs  o f  each  d r i l I  ho le  a re  inc luded
in  Exh ib i t  IV -A .  Loca t ions  a re  ind ica ted  on
P la tes  V ,  V I ,  and  V I I .
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Number

TABLE IV-I

Centennia l  Dr i  1  ' l  Ho]es

Location Total Depth Coai Seams

DH- I Nl.l* Nt,{* SEI 51 6 f '" . Lower Sunnys'i de
Sec .  I  T l3S,  R l lE ,  SLBM Gi l son
Elevat ion  -  7230 f t .  Aberdeen

DH-Z St^li Nl.l* Nt^J* 580 ft. Lower Sunnyside
Sec .7  T l3S,  R l lE ,  SLBM Gi l son
Elevat i  on  -  7275 f t .  Aberdeen

DH-2-A SbJ.r  Nl ,J* SE* 303 f t .  Gi ' lson
Sec .  7  T l3S,  R l lE ,  SLBM Aberdeen
E leva t ion  -  7 ]65  f t .

DH-5 SE* St. l*  NE* 832 f t .  Lower Sunnyside
Sec.  7  T l  35 ,  R l  l  E ,  SLBM Gi  l  son
E' levat ion -  7275 f t .  Aberdeen

DH-6 Nt, l*  SE* St^ l I  2275 f t .  Lower Sunnyside
Sec.  5  T ]  35  ,  R l  I  E ,  SLBM Gi  I  son
Elevat ion  -  8558 f t .  Aberdeen
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Number

TABLE I V.2

Tower Dri  I  I  Hol es

LoSqIiq! Total Depth Coa'l Seams

77-1-CP NE*  SE*  SI , I I  675 f t .  G i l son
Sec .  7  T l3S,  R l lE ,  SLBM Aberdeen
Elevat ion  -  7555 f t .

77-2-CP SEi  NE*  St ,J*  690 f t .  G ' i l  son
Sec.  7  T l  35 ,  R l  l  E ,  SLBM Aberdeen
E leva t ion  -  7520  f t .

77-3-CP SE*  SE*  NWi  868 f t .  Lower  Sunnys ide
Sec .7  T l3S,  R l lE ,  SLBM Gi l son
El evat ' ion -  7425 f t .  Aberdeen

77-4-CP SEI SE+ Sl l l+ 
. I05 

f t .  Aberdeen
Sec .  7  T l  35 ,  R l  I  E ,  SLBM
Eleva t ion  -  7070  f t .

77-5-CP SE* SE* Slr l*  85 f t .  Aberdeen
Sec .  7  T l  35 ,  R l  I  E ,  SLBM
Elevat ion  -  7085 f t .

77-6-CP NE* NE* N|. l i  80 f t .  Aberdeen
Sec .  l  B  T l  35 ,  R l  l  E ,  SLBM
Elevat ion  -  7080 f t .

77-7-CP NE* NEt Ntd* 45 f t .  Abercieen
Sec .  l  B  T1  35 ,  R l  l  E ,  SLBM
Eleva t ion  -  70 ]0  f t .
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3.2-2 .2-2

3.2 -2 .2 -3

3.2-2 .2-4

Tower  has  a ' l so  acqu i red  l i tho log ic  logs  o f  two
dr i ' l ' l  ho1es completed by North American Coal
Corp .  ,  in  

. |948.  
A l  though these ho ' les  a re  no t

loca ted  w j th in  the  permi t  a rea ,  bu t  to  the  west
of  i ts  boundary,  the informat ion has been
u t i l i zed  in  es t imat ing  resenves .  Per t jnen t
in fo rmat ion  is  g iven  in  Tab le  IV-3 .  Cornp le te
l j tho log ic  logs  a re  inc luded  in  Exh ib i t  IV -A
and  the i r ' l oca t ion  i s  ind ica ted  on  P la tes  V ,
V I ,  and  V I I .

Labora tory  Ana lys i  s  -  Chem' ica l  Ac i  d i  t y ,  Tox i  c i  t y ,
A lka l in i t y ,  and  Phys ica ' l  (E rod ib i l i t y  and
Compact ion)  Proper t ies

Comple te  labora to ry  ana lys is  w i l l  be  inc luded
as an  addendum.

Ident i f i ca t ion  o f  Poten t ' ia l  Ac id ,  Tox ic  o r
A l  ka l  i ne  Produc ing  Hor izons

Refer  to  Exh ib i t  IV-A and the  labora tory  ana lys is
to  be  inc luded as  an  addendum.

Locat ion  o f  Subsur face  Hater  a t  Face-Up Areas

No water  was encountered  a t  face-up areas .

Descr ip t ion  o f  Coa l  Seans and 0verburden Mine P lan

Genera l  Descr jp t ion

Strat i  graphy

There  are  th ree  coa l  seams c f  mineab le  th ickness
in  the  m' ine  p lan  area .  ,1 , |  th ree  are  par t  o f  the
Blackhawk Format ion  o f  the  Cre taceous Mesa Verde
Group.  The B lackhawk cons is ts  o f  th ree  members .
St ra t ig raph ica l l y ,  f rom bot tom to  top ,  they  are
the Aberdeen Member,  the Keni lworth Member,  and
the  Sunnys i  de  Member .  See F ' igure  IV-2 .

The bo t tom coa l  seam is  the  Aberdeen (a1so known
as  the  Cas t ' l ega te  "A"  Seam) .  I t  i s  found  ' i n  the
Aberdeen Member  o f  the  B lackhawk.  Th is  coa l  seam
res ts  d i rec t l y  on  approx imate ly  

. l50  
fee t  o f  basa l

sands tone .  Th is  sands tone  i s  o f  l i t t o ra l  rna r ine
or ig in  and is  known as  the  Aberdeen Sanc is ione.
The coa' l  seam ranges from 4 feet to 13 feet in
th ickness  over  the  proper ty .  Above the  seam is
approximate' ly 90 feet of  interbedded sandstone,
s j l t s tone,  and carbonaceous sha le  conta ' in ing
coa l  r i de rs .

1 <

<  < - t  I
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TABLE IV.3

North Ameri can Dri ' l  I  Hol es

Number Locati  on Total  Depth Coal Seams

DH-NACC-6 SEI SEI SE* Approx.  ]020 f t .  Lower Sunnyside
Sec.  1  T l  35 ,  R l  0E,  SLBM Gi  I  son
Eievat ion -  7460 f t .  Aberdeen

DH-NACC-7 S i^ j *  NE*  SE+ Gi lson
Sec.  I  2  T l  35 ,  R l  0E,  SLBM Aberdeen
E l  eva t ' i on  -  7192  f t .
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3.3 - l  .2

a ^ 1 4
a  < -  I  {

3.3- l  .4

The midd ' le  seam is  the  Gi lson  Seam and ranges
in th ickness from 4 feet to I  feet  over the
property . The Gi 

' l  
son i s pa rt of the Ken i ' lworth

Member  o f  the  B lackhawk.  D i rec t ly  be low the
G' i l son  is  approx imate ly  90  fee t  o f  in te rbedded
sandstone,  s j l t s toner  ind  carbonaceous sha le
wi th  coa l  r iders .  Be l  ow th i  s  i  s  appr 'ox imate ly
70 feet of  barr ier^ beach sandstone known as the
Ken i lwor th  Sandstone.  Above the  Gi lson  is
approximate' ly 

. |00 
feet of  interbedded sandstone,

s ' i l t s tone ,  sha le ,  and  coa l  r i de rs .

The top  seam in  the  Lower  Sunnys ide  Seam,  rang ing
f rom 4  fee t  to  6  fee t  in  th ickness .  The Lower
Sunnyside is part  of  the Sunnys' ide Member of  the
Blackhawk.  Be low the  coa l  seam is  approx imate ly. I00 

feet of  barr ier  beach sandstone known as the
Lower Sunnyside Sandstone. Above the coal  seam
is  about  250 fee t  o f  in te rbedded sands tone,
s i l t s tone ,  sha le ,  and  coa l  r i de rs .

Above the  B lackhawk,  the  Cast legate  Sandstone and
Price River Format ion of  the Mesa Verde Group can
be found over var ious parts of  the property.  The
Nor th  Horn  Format ion  is  a lso  present  in  cer ta jn
areas of  the property.  Total  overburden on the
mine p lan  area  ranges f rom 0  to  2 ,400 fee t .

Struc tu re

S 'u ruc tu re  con tours  a re  a l igned  bas ica l l y  eas t -
;ves i .  The coa l  beds  d i  p  nor thwarc i  a t  approx i rnare iy
s ix  degrees .  No fau l  t s  a re  known tg  ex ' i s t  ' i n  the
mine p lan  area .  0verburden ranqes f rom 0  to
? AOO foo t

Hydro ' log ic  Aspec ts

A l l  g roundwater  ex is ts  as  perched aqu i fe rs  ' in  the
mjne  p lan  a rea .  Due  to  the  len t i cu la r  na tu re  o f
the  geo logy  in  the  area ,  any  groundwater  i s
iso la ted  and very  I  im i ted .  Refer  to  Par t  B  o f
th i  s Chapter re Hvdrol  oq.v.

Locat ion  o f  Subsur face  Water

Some o f  the  sands tone beds  o f  the  B lackhawk
Format ion  are  waten  bear ing  in  the  mine  p lan
area.  Most  o f  the  beds  are  dry  however ,  and
par t ia l l y  d ra ined  o f  wa te r  near  the  c l i f f  faces .
Groundwater  i s  perched due to  the  len t icu la r
geo logy  and  any  g roundwate r  i s  j so la ted .  A lso ,
any  wate r  bear ing  un i t s  a re  sma l I  i n  a rea lex ten t .
Refer  to  Par t  B  o f  th is  Chapter  re  Hydro logy .



3.3-2

3.3-2 .1

3.3-2 .2

A  A A T

5 . 5 - Z . t - l

3.3-2 .2-2

<  < - /  , / - <

? 7 - 2 2

^ ^ A 4 1
1  a - /  < - l

Deta i led  Ana lys is  o f  Coa l  Seams and Sur round ing
Strata

Source of Data

Analys. is was performed on r ib samples and core
samp' les  ob ta ined dur ing  the  exp lo ra t ion  ac t iv i t ies
descr ibed  in  sec t ion  9 .2 ,  re  Geo log ic  Descr ip t ion
_of tJre I ' l ine P'lan and Adjacentff i

ses  a re  l i s ted
accord ing  to  seam in  Exh ib i t  IV -B .

Ana lys is  was per fo rmed by :  Conmerc ia l  Tes t jng  and
Eng ineer ing  Company ,  

' l 0775  
Eas t  5 ls t  Avenue ,  Denver ,

Co lorado 80239,  and o ther  comrnerc ia l  tes t ing
I  abora tor i  es .

Coal  Seams

Pyr i  t i c ,  Marcas i t ' i c  Conten t

To be  inc ' luded as  an  addendum.

Tota' l  Su' l fur  Content

See  Exh ib i t  IV -B .

Other  Charac ter i  s t i cs

See Exh ib i t  IV -B .

St ra tu i r  Immedia te ly  Cve i ly ' ing  each Coa l  Seam to
be Mi neci

L i tho ' logy  (See  F ' igu res  IV -2  and  IV-3 )

Aberdeen  Coa l  Seam (Cas t lega te  "A" )  - ' - - - - -
over i y ing  th i s  seam is  in te rbedded  sands tone ,
s i l t s tone,  and carbonaceous sha les  o f  the  Aberdeen
Member  o f  the  B lackhawk.

G i l son  Coa l  Seam -  - - -  over l y ing  th i s  seam
is  ' i n te rbedded  sands tone ,  s j l t s tone ,  and  sha le  w i th
coa l  r iders  o f  the  Ken i lwor th  Member  o f  the  B lackhawk.

Lower  Sunnys ide  Seam -  - - -  over ' l y ing  th is
seam is  in te rbedded  sands tone ,  s j l t s tone ,  sha le ,  and
coa l  r iders  o f  the  Sunnys ide  Member  o f  the  B lackhawk.

I t  shou ld  be  no ted  however ,  tha t  the  immedia te  " roo f "
over  each seam is  a  sands tone un ' i t ,  over  wh ich  is
found  the  s i l t s ,  sha les ,  and  var ious  coa l  r i de rs .
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3.3-2 .3-2  Pyr i t i c  Conten t

Comple te  ana lys is  o f  these s t ra ta  w i l l  be
inc luded as  an  addendum.

3 .3 -2 .3 -3  Po ten t ia ' l  A lka ' l  i n i t y

Comple te  ana lys is  o f  these s t ra ta  w i l l  be
inc luded as  an  addendum.

3 .3-2 .4  S t ra tum Immedja te ly  Under ' l y ing  Each Coa l  Seam

3.3-2 .4 - l  L i tho logy  (See  F igure  IV -2  and  IV-3 )

Aberdeen (Cast legate  "A"  Seam)
under iy ing  th is  seam is  basa l  sands tone o f' l i t to ra l  

mar ine  sands tone,  the  Aberdeen Sandstone
of the Aberdeen Member

Gi l son  Seam - - - -  under l y ing  th i s  seam
is  in te rbedded  sands tone ,  s i l t s tone ,  sha le ,  and
coal  r iders of  the Keni ' lworth Member.

Lower Sunnyside Seam ----  under ' ly ing
th is  seam is  bar r ie r  beach sands tone,  the  Lower
Sunnys ide  Sandstone o f  the  Sunnys ide  Member .

I t  shou ld  be  no ted  hourever ,  tha t  the  in rned ia te
" f loor "  be low the  seams is  sands tone in  the  case
of  the  Lower  Sunnys ide  and Aberdeen;  and beneath
the  G i l son  S i l t s tone .

3 .3 -2 .4 -Z  Pyr i t ' i c  Con ten t

Comp' le te  ana ' l ys is  o f  these s t ra ta  w ' i l l  be  inc luded
as an  addendum.

3 .3 -2 .4 -3  Po ten t ia l  A lka l  i n i t y

Comple te  ana lys is  o f  these s t ra ta  w i l l  be  inc luded
as an  addendum.

3 .3 -2 .4 -4  C iay  Con ten t

Compl  e te  ana lys is  o f  these s t ra ta  w i  I  I  be  ' inc l  uded
as an addendum.
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D Hydrol ogy

I

2 1

2.  1- t

o t ' l  1
4 . .  l -  1 .  I

int rociuct i  on

Ground and sur" face r ' later are )c ' :h ur i l izei  in t f .e
reg' ion,  wi th surface h,aier being r ,he ncl^e - i ;pcr;ar. l

source. Relat ivei-v iarge a;roui- , 'us of  surface rva i .e l^
are  d iver tec l  annua l ly  fo r  i r r :ga t ion  anc  fc r  use  ry
coa l f i red  power  p lanrs .  G :o ;no  v ra te r  i s  used  to  a
I  jm' i ted exteni  for  i  r r i  gat , i  on .  I t  i  s  a l  so usec r 'o l^
domest ic  and s tock  pu ipcses  a i^ ,d  fo r "  pu5,  i c  s ip - j ' .
Ground  wate r  i s  a lso  imporcanr  in  tha t  ^ i l  t s  ihe
pr inc ipa l  source  o f  wa ier  ;o r  ihe  sna l l  cc i r i r r j i , ; ,e :
in  the  reg ion .

Descr i  p t i  on  or  Hycro l  cc .v

Ground l, ' , later Information

General  Area

Source of  Data

U.S .D.  i .  ,  1979 .  F ina l  Env- i r c rnen ta l  S ta
Development of  Coal  Resources in Ce: l -u ' r^a
Reg iona l  Ana lys is ,  Par r  i .

A lso  to  be  submi t iec i  as  an  ad :encun io  ;h is
app ' l ' i ca r jo r , ,  w ' i l l  be  a  ce t ,a i ,ec  hyc rc log , , ;
as  per fo rmed by  Vaughn l lansen & Assoc . ,  Sa ;
Lake  C ' i i y ,  by  March  I ,  198C.

Geol ogic Control

The Boo< Cl  i f fs  are i l ie  mai i^ ,  s t r . rc iura l  e  lc , ; ,e .^ , ;
o f  i he  a rea .  Occu r rence  anc  ava i l ab i l i i y  o f  ! , ^ - , . r -
wa te l j n  t he  a rea  i s  con i r o l i ec  by  t he  geo , cg ' , -
The re  a re  numero , : s  su l s i c i i a ry  fo l  ds ,  f au - .  r s ,  a , ' , c
' i n t rus ' i ons  i n  t , he  reg ion .  ucpe r  fo r r i a ; . 0 .1 :  a . "e
deep l y  cu t  by  d ra i nage  sys tens ,  wh i ch  i r a ,n
exposed bedrock i  n  so; i ie  areas.  U:pei^  v ia ;e. ' - :3 ;  . ' - : r  C
beds r ;ear  c l  i f f  faces are c j iscont , inuoLis  ani  jG;^ . : ' .<^ ' , ' . - ,
vo i d  o f  wa te r .

Occui  rence

In f la t - iy ing sedimen'uary rocks ani  ' in  s i le l  ,  c i " '
a l l uv ' i um a long  l a rge r  s t rean is ,  vJa ie r - ra i : l e  co , - , c i  - : : r . ,
a re  conmor ,  i n  t he  reg ion .  F l ov l i ng  v l e l l s  ; c cu r ; , ^ . . y
i n  a  few  p iaces .  Due  io  the  p resence  o . '  con f - i n i i g' l aye rs  

o f  rock  w i th  re la -u i ve ' l y  l o rv  pe r : r r : ab . l  j i y  i , ' .
some a reas ,  g rounc j  wa te r  - i s  usua l ' l y  pe rcnec .

Recha rge  i s  p r i nc i pa ' 1 i y  i n  l : i e  h ' i ghe i ^  p : : t €au ,  - , .
d i  rec t  i n f  i l  t r a t i  on  o f  p rec r : ' i i a t ' i on .  Tnese  r , ' . ; : - , - . '
p la teaus rece j  ve the mosr  prec i  p i  i ,a t - rc i .  o ; ' .c  p :  c : -  re
the  mos t  runo f f  .  I n f  i l t r a t ' i on  f rom pe ren i ^ , . a  r  s l ' :  ee r . , j
that  f  I  ow ' in to the Mancos Shal  e  I  owl  ands a l  so occ- , . ' :  .

1

' 1  : . - ^ -
,  u v G . , ;

S  l - i ,
-'u

2.1-1 .2

2.1 -1 .3
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To a l imi ted extent recharge occurs due to
in f i l t ra t ion  in  ou tc rops  o f  the  more  permeab le
and s t ra t ' i  g raph ica l l y  lower  fo rmat ions .

F luc tua t ion  in  g round water  ieve ' l  occurs  p r imar i l y
because o f  changes in  a rea  prec ip i ta t ion .

2 . . | - ' l  .4  Water  Tab ' le

l . la te r  tab je  cond i t ions  are  comrnon in  f la t -1y ing
sed imentary  rocks  and in  sha l low a luv ium a long
larger streams. Depth to ground water ranges from
50 fee t  to  over  

. l ,000  
fee t  in  the  reg ion .

2 .  l  - l  . 5  Aqu i fe rs

The most  ex tens ive  bedrock  aqu i fe rs  a re  founc j  in
sands tone s t ra ta  o f  Jurass ic ,  Cre taceous,  and
Tert iary age. The most permeable water bear ing
format ions  are  unconso l ida ted  depos i ts  o f
Quaternary age in parts of  the reg' ion such as
a long the  Pr ice  R iver .

2 .1 -1  .6  .  Charac te r i  s t i cs

Changes in  leve ls  o f  g round-water  a re  a  resu l t  o f
changes in  p rec ip i ta t ion  and recharge is  by  d i rec t
in f i l  t ra t ion  o f  p rec ip ' i  ta t ion .

Chemica l  qua l i t y  o f  g round water  in  the  area  var ies
because var ia t ions  in  geo ' logy ,  phys iography ,  and
c  j  imates .  Genera l ' l y  water  in  the  reg ion  is  h ' igh1y
a l  ka l  i  ne .

? .1 -1 .7  Use

Ground water  i s  used fo r  i r r iga t ion ,  domest ic  and
s tock  purposes ,  and pub ' l ' i c  supp ly .  The to ta l  amount
of  ground water used however,  js  sma' l ' l  .  Spr ings
prov' ide the greatest  quant i ty of  water.

2 .1 -2  M ine  P lan  and  Ad jacen t  Areas

2 .1 -2 .1  Source  o f  Da ta

U.S .D. I . ,  1979 .  F ina l '  Env ' i ronmenta l  S ta tement  -
Deve lopment  o f  Coa l  Resources  in  Cent ra l  U tah ,  S i te
Spec i f i c  Ana lys is ,  Par t  2 .

A lso  to  be  inc luded as  an  addendum wi l l  be  the
Vaughn Hansen detai led study.

2 .1 -2 .2  C l  imato ' log ' i ca1  Fac tors

Recharge is  f rom prec ip ' i ta t ion  in  the  area  and is
no more than 30 to 35 acre-feet per year per square
mi le .  Refer  to  Chapter  IV ,  Par t  C ,  re  C l imato logy .
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2.1 -2 .3  Geo ' log ' i c  Con i , ro l

Sorne of  the sandsione becis f r"c, ; i  a iorre l i le i ' . ' . - .c:s
Shal  e i ,o the top of  -une Cast.  egr^re sa, lGi ;c,- ;s e:^.
water bear ing in the mine a:"ea. l ' lany o ' l  ' r - i ,e Leis
however ,  a re  d ry  anc i  par  t ia ' . l y  c i ia ined c r  h 'La€ i
near  the  c l  i  f f  faces .  Gro ;nd  wa ier is  perchec
due  to  one  o r  more ' layers  o ;  rock  hav ' ing  io ;
permeabi l  i ty .  GrounC vraier"  ; icvemeni is c io i . , ; r  d ip.
The becjs are very 

- lent icula:^.  
and -uherefo:  s an;,

water  bear i  nq  un j t ,s  a re  sma- i l .  ' i n  a rea l  ex ten : .

? .1 -2 .4  0ccur rence

Occur i^ence of  grounc wo uet  - ,  : ;  ihe pern i ;  are:  - ,  s
i so la teo  and  ve ry  l i r n - i rec  c -e  r c  t he  na ;u ' r ;  o f
a rea  geo ' l  ogy  (1enc ' i cu i  a i ^ i  t j , )  .  Tne i  e  a re  no  sp : .  ngs
on the proper-uy.  T i ie  neai^es l  spr ing - is  lccar .c
nor th of  the proper ty  bou:dary.

Severa l  wel  I  s  have been or- i  I  I  ed by Tol , re :^ .  f  i ,e  ;  r
l oca t i on  i s  sho ln  on  P la te  V i I I .  Pu ; i p  ces r  i es ; . ' : ,
on Wel l  # l  anc j  l ,Je l l  #2 ar^e i  ,s ted belcr ;  {See
Exh ib i t  I i I -C ) .

l , iel ' l  #l
Depth 

. I30 
feet .  Sta*u jc  i^ rarer  level  58 fee: .

Drawdown to 67 feer  af ter  4  nours at  5C GP), .

llJel I #2
Dep t ,h  

. i 55  
fee i .  S t ,a i i c  v , i a ;e :  I  eve l  57  f  ez  - .

Dravrdown to BB feet after 2 r" icurs at 30 CPi' , .

Depth 280 feet , .  Srar- ic  r^rate! "  ievel  57 fee ' ; .
Drawdown to 

. ]00 
feet  a f -uer  I  hcur  at  3C GPi i ; .

Was pump' ing 25 GPI ' i  a t  enc i  o f  iesr .

2 .1 -2 .5  Wa te r  Tab le

2 . i -2 .5 -1  Dep th  Be l  ov r  Su r face

Water  tab le  conCi  i ions  ex is :  in  -uhe a i 'ec ,  hc 'de  r , ; t ,
because o f  the  len i i cu la r  na iu le  o f  tne  po l "cus  e ; . .c
permeab ie  sands ione,  g rounc  wa ier  ex- is ts  as  pe ic i .3c
aqu i fe rs .

2 .1 -? .5 -2  Qua l  i t y  o f  Wate r

(See  Exh ib ' i t  I i i -C) .
2 .1 -2 .5 -3  Use

hJater  i s  used fo r  min ' ing  ourposes  as  we l  I  as
vege ta t ion  and  w i ld l  j f e .

2 .1 -2 .6  Aqu i fe rs
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2.  l ' 2 .6 - l  Dep ih  anc i  Hor  i :o : - . ta l  [ x ;e  : ^ . ;

Sone sancls torre beds a i :cve a: tc  v ; i  tn ; : l  ' ;h :  i i * . , :c f ,  S: ' , :  . .
are Water  bear l  ng i  r ,  f  ne n iF,s  df  e  ; ,  i ' r3 ; iu ' rc : "  e  

- - . , - :1 '

a re  ve i y  l en i i c r , ' l a :  i i ' ;  na i . i i ^e .  D . ;e  t c  t h  j s

l en t i cu la r  na tu re  o f  a r ,  i n re rbe . : r i ed  sanos ;c : :e  ; i ^ , i
s ' i l  t s tone  sequence  o f  rhe  3 lackhaws  Fo r i i t :  

" i c : - : ,  
t he

ex ten t  o f  t hese  Z0 f i es  as  aqu ' i f e rs  ' i s  u i ( , ' , J , r i .

2 . 1 -2 .6 -2  L i t ho logy  an i  Th ; ckness

Due to  the  I  en t i  cu- ,a r  na iu re  o f  these ac ,u i fe rs ,
I  ' i tho l  ogy  and rh ickness  are  genera l ' l y  u ; , ,1 , , ' . c , ; i ' , .

2 .1 -? .6 -3  Recha rqe

Recha: ge i n t i :e a:ea i s fron prec i  p' i ' ;a : i  c;-; - i  : .  ; l .e
v i c in i t y .  I n te ruec ided  re la t i onsh ' i ps  o f  ' , e r , i , : " ; ,  -
and non-permeabl  e  zo i les t  est r ic t  the c i i rnv;a '^ i
movemen t  o f  wa ie r  e l  i . ' , i na  u ; i i g  g rcu :C , t "  

" t : -  l ; ; : . : : ^5  ,  . ;
f  rom hi  gher  e l  evat  r  ons.  The:^e i  s  no ce ' ; ' - ina5 r  e
f r ac tu r j ng  o i  f a . i l r i ng  asscc ;a ; ; c  w ; r , ' . ; r ' : :  i . ^ c : ^ .
Therefore ,  grcunC water  recharg i  ng t r 'c ;  r  c  c0. , , .  , ' . 'o : , " .
the face of  the escar , t ixent  or  tha i  area c i ' . ' r :^ ,e  c , ' : ' . ' ' . ' ,
whe re  t he  l en t i cu l a r  r ese rvc i r "  ou t c i  c : s .  t , l : ; ,
because  o i "  t he  l  en i i cu la r  na tu i  e  o f  ' ; n '  S i , ruS  i : , r . c :  ,
the I a iera I exter t,  ai on g ihe cl i  r f  fac 3 ' , t ,-rerE a
reservoi r  would be recharged ' is  l - in ; ;ec 'cc  J f , - ' . ' , '  '
f ew  m i  I  es ,  a i  mos t .

2.1 -2 .6 -4  Movemen i

Movemen'u - is dor,rn-ci i  p,  genera ;
wi-uh the dov;nv;a.'d r"lovenient cf
most  o f  the  area .

I  \ /  n n r i  n - :  . ^ i - ; r : :  r
t J  r r v r  u / .  r , v .  u . . L u -

t . l - ' - 3 h  I ' ;  1 . - i  ' ; . t - ,  i ,

2. i  -2 .6 -5

2 .1 -2 .6 -6

Storage

Due to  ihe  ex i  s  r ing  conc i i  t ions  o f
and len t icu la r  na ture  o f  the  ware t^
ex ten t  o f  s to rage is  unknown.

Di  scharge

There are no spr i  r ,gs on t .he ac=uual  I  ease area ,  : , - , :
nearesi  one being nor i .h of  ihe property
boundary.  To'r ;er  has dr i l  I  ed several  wel  I  s cn ine
n n n n a n f  r r  D ; r r r  1 g 5 l  f g S U l  f  S  O n  i h g s g  V ; g l  I  S  a f gy | v y L | 9 J . I u t | | y

i nc luc iec i  in  Exh ' io ' i i  I i l -C  anc i  we l ls  a re  shcv ; i  c r ,
P la ie  X I .
Qua l i t y  and  Quan i i t y

The on iy  qua ' l i t y  anc i  quant i t y  in fo rmai - i cn  k rcvrn  is
from wa'uer vrel I s cjri 1i eci by Tower. Thi s inf or:r"' i i  c:-,
i  s  i nc l  uded  in  Exh ib ' i t  i I  i -C .
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2.1-2 .6-8  Use

?.2

?.2-1

2.2-1  .1

Use i s I im'i ted to wa ter obta i ned f rom Tovlen' s
we l ' l s  fo r  m in ing  and  re la ted  ac t ' i v i t i es ,  as  the re
are  no  o ther  po in ts  o f  d ischarge on  the  proper ty .

Surface t,{ater Information

General  Area

Source cf  Informat i  on

U.S .D. I . ,  
. l 979 .  

F ina ' l  Env i ronmenta l  S ta tement  -
Deve lopment  o f  Coa l  Reserves  in  Cent ra l ,  U tah ,
Reg iona l  Ana iys is ,  Par t  I .

A lso  to  be  inc luded  as  an  addendum is  the
detai led study as performed by Vaughn Hansen &
Assoc ' ia tes .

Geo log ic  and Topograph ic  Cont ro l

The area  is  d ra ined by  the  Pr ice  R iver  wh ich  is
a  t r ibu tory  o f  the  Green R iver .  i t  o r ig ina tes
in  the  Wasatch  P la teau to  the  west  and f ' l ows
southeas ter ' l y  th rough the  Book C l  i f f s  in  a  deep
canyon unt i l  i t  emerges near the town of  He' lper.
As  p rec ip ' i t a t ion  i s  h ' i ghes t  in  the  h igher  mcun ia ins ,
f l ow i s  perenn ia l ,  ma in ly  in  sma l l  s t reams in  the
mounta ins  and in  la rger  s t reams tha t  head ' in  the
h igher  mounta ins .  Many s t reams in  the  area  are
ephemera l .

0ccurrence

The major  cont r ibu tor  to  s t reamf le ' r  i s  snowmel t .
Snow accumula tes  a t  h ' igher  a1 t ' i tudes  *uhrough n ' ros t
o f  the  w ' in te r  and mel ts  g radua l ly  dur ing  spr ing
and ear ly sumrner.  Another contr ibutor to streamflow
is groundwater which provides base f lot^r  in the
perenn ia l  s t reams.  I t  a ' l so  p rov ides  I  im i ted
seasonal  f low to intermit tent  streams. Summer
prec ip i ta t ion  i s  genera l i y  ins ign i f i can t  jn
produc ing  runof f ,  however ,  in tense ra in fa l l  may
cause f lood ing  occas iona l l y .  The areas  a f fec ted
by  th is  f lood ing  are  smal l ;  there fore ,  to ta l
runof f  i s  smal l .  The many ephemera l  s t reams in
the  area  f low on ' l y  in  d i rec t  response to
prec ip i ta t ion  or  snowmel t .  The 

. l00-year  
6 -hour

prec ip i ta t ion  in  the  area  ranges f rom 
. | .8  

inches
at 

' l  
o lver el  evat ' i  ons to 2.5 inches in the mountai  ns .

Charac ter i  s t i cs

As s ta ted  in  the  prev ' ious  sec t ion ,  sur face  water
f low is  p r imar i l y  dependent  on  prec ip i ta t ion  or
snowmelt .  Refer to Part  C of  th is Chapter re
Cl  imato log ica l  In fo rmat ion .

2.2-1  .2

2.2-1  .3

2.2-1  .4
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2.2-1  .5

2.2-1 .6

2.?-2

?.2-2 .1

2.2-2 .2

Qual i t y  and Quant i t y

Genera l l y ,  the  chemica l  qua i i t y  o f  the  area
surface water is good in head water areas but
de ter io ra tes  downst ream.  D isso lved so l ' id
concentrat ions range from about 

. l ,000 
to 5,000

mg/L  to  about  1 ,000 to  5 ,000 mg/L  in  most  a rea
streams. Suspended sediment concentrat ions
range from zero to a few thousand mg/L,
occas iona l ' l y  inc reas ing  to  more  than 200,000
mg/1 .

F low o f  sur face  water  i s  dependent  upon
prec ' ip i ta t ion  or  snowmel t .  Ma jor  a rea  s t reams
' inc lud ing  the  Pr i ce  R ive r  have  occas iona l l y  been
dry in their  lower reaches and records show that
the minimum f low of  many of  the streams in the
area is  zero .

F low o f  ma jor  s t reams and r i vers  i s  a ' l so
affected by diversion of  water to farms for
i r r i ga t ion  and  e tc .

Use

Large amounts of  surface water are diverted
annua l ly  fo r i r r iga t ion ,  about  90 ,000 acre  fee t
in  the  Pr ice  R iver  bas in .  About  62 ,000 acne- fee t
w i l l  be  used  by  coa l f i red  e lec t r i c  powerp lan ts .

Mine  P lan  and Ad jacent  Areas

Source of  informat ' ion

U.S .D.  i .  ,  
. l 979 .  

F ina l  Env i ronmenta l  S ta tement  -
Devel  opment of  Coal  Resources ' in Centra ' l  Utah,
S i te  Spec i f i c  Ana ' l ys is ,  Par t  2 .

Al so refer to study performed by Vaughn Hansen
& Assoc ia tes .

C l  imato l  og ica l  Fac to rs

St reams ex is t ing  in  the  lease area  are  ephemera ' l
and f  I  ow on ly  in  response to  ra ' in fa l  I  and snowmel  t .
The  a rea  i s  semj -a r r jd ,  p rec io i ta t ion  be ing  sparse
a t  lower  e leva t jons  w i th  h igher  e leva t ions  rece iv ing
subs tan t ia l l y  more .  Refer  to  Par t  C  o f  th is  Chapter "
re  C l ' imato l  og ica l  in fo rmat i  on .

Rece iv ing  Watershed

Dra inage in  the  lease area  is  by  the  R igh t  Fork
of Deadman Canyon, Straight Canyon, and the
Starpo' int  fork of  Deadman Canyon. Stream drainages
off  the face of  the Book Cl i f fs are very smal ' l
watersheds of  on' ly one or blo square mi les and f low

2.2-2 .3
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2.2-2 .4

2.2-2 .5

/  / - /  n

on ly  c iu r i ng  sp r ing  runo f  ,=  o ;  a ' t  i , i n i i :  c ' i  s i - r . . , . : . ^
thu i tder  s-uol " r ls .  A l  r  c l ra ' in ;ges a:  e  t , i l i i - ; " r ' i is
t o  t he  P r i ce  R i ve r .

e ^ ^ ' l ^ ^ - : ^  . - ;  T ^ ^ ^ . , ^ . r i - - ' ^  ^ ^ ^ + '  ^ lu U L ,  I  U !  l L  o l l u  r  U p U ! I  c i . r , r  r L  U U ; :  L I  U  I

St rea i i i  c ra ' i nages  o f f  i he  face  o f  t he  Bco , ,  C l i ; " i : ,
such  as  Deadman  CEnyon  )  a re  ve ry  s i l i a l  I  l i ; ! e ; s l : ds
o f  on i y  one  o r  t v ;o  sq "a re  n i  I  es ,  ; e in ;  cc " r : .  e : r  , ; '
Cependent  on prcc i  p i  tar i  on .  Cor ,sequei - , ' ; ' l y  ,  r l - : ;3 ,
f iow o: t ' ly  c iur ing t i :e  spr- i i : !  )^ur io- f f  o i^  a ' ;  r . . , , :s  . :
summe l "  i hunders to in i s .  The :^e  i s  no  c ' , sch r r ;e  i , ^cn
the  s t , ra ia  on to  the  su l face .

Sur face  hJa te r  Boc i i es  anc i  S ; r i nqs

There are no sur face v ;a ier  l id l  es - in  -uh:  a  r^ : :
The  nea res t  sp r i ng ' i s  l oca t . ed  no r t h  o f  : he
proper'uy bounda ry .

Sur face Dra inage Sysre; r ,

Lea se a rea cira i na ge
and St ra igh t  Canyon,
Pr i ce  R ive r  .

' i  c  r . ,v  i i
. J  v J  . \ l

a l l  o f

2.? -2 .7

2 .2 -2 .8  Qua ' l i  t y

Enra  Pa rk ,  wh i ch  i s  an  a rea  on  ; he  ; a ; , i  : , ; : :
o f  t he  Book  C l  i f f  s ,  I  i es  a t  a  h - i ghe r  e l  evc : ' i  : , ^ .
and  ca i ches  more  ra in fa l l .  F ro ;n  he i ^e  u i ;
pe renn ' : a l  s t r ea iT l s ,  Coa l  C reek ,  2 .5  i r i l e s  e ; s "
of  Deacinan Canyon,  anc i  i^J i  I  I  0 , , ;  Creex ,  6  . l  i ; ; i  

' .  
:s

nor t ,hyres-r  o f  Deadman Canyon,  cu i  tnrougi i  'L i ;c

Book Cl  i ' f f  s .  These s- r l "ea i rs  have vrat ,er  ; i  e  ye.^ : " -
round  because  o f  con t ;nuous  g rou r rd t ^Ja te r  ; n - i : i , ;
coming car i ' ia11y f ron pJ i "o l is  sancJsto: las ' . ;^ r  ; i , ;
" d ry "  canyons  on  the  face  o i  t he  Book  C l i i i s .
W i l l ow  Cr "eek  has  an  ave iage  annua l  c i - i sc ; ,a rge  , : . "
6 ,90C ac re  fee t  j us r  be lou r  i r s  con f l uence  u ' i - i r .
Summit  Cr  eek (USGS i rJa le i  Rescurce Da- ia  for  Uia: , ,
I  ^ -  ^  \1969 ) .  Coa l  C reek  i  s  be l  i eveC  to  c j i s c i i a rge
2 ,000  ac re  fee t  pe r  yea r .

Di  scharge Concj i  t , ' io r ,s

Sur face  runo f f  i n  t he  I  ease  a rea  ave rages  i  es :  t i a : ^ :
an  i nch  o r  abou t  l 8O-ac re  fee - i  pe r  yea ;  .  Ru r r : i f
i  s  conpi  e t .e1y dependenl  on prec i  p i  ta t  :o i .  cr  s : ic . , . . , :  ;  ; .
Re fe r  t o  Pa r -u  C  o f  t . h i s  Chap ie r  re  C l  i ; na io l cE  j : a l
I n fo rma t i  on .

Fl or^/ data from nearby s- 'reans ' indicates coiiC€.-rr ic";- ioi-rs
o f  I  ess  than  500  mg /L  o f  d i  ssc l  ved  so l  - i ds .  C r ten i cc . l
qual  i  ty  o f  sur face vrater  on the I  ease area i  s  p ; .c ;a;13,
as  good ,  v . r ' i i h  t he  excep ; ' i on  o f  suspendec  sc l  i cs  C ;e
to  the  rap id  f l ows  when  thev  occu r .
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2.? -2 .9  Use

The on ly  use  o f  th i s  wa te r  i s  fo r  w i ld ' l i f e  and
s t reamside  vegeta t ion .

2 .3  A l te rna t i ve  Supp l  i es

The proposed underground ac t iv i t ies  w i l ' l  no t
resu' l  t  i  n contami nat i  on ,  d im' inut i  on ,  or
' intenrupt ions of  ground or surface sources of
water  w i th in  the  proposed mine p lan  or  ad jacent
area .  A lso ,  there  is  no  present  use  o f  g round
or surface water on the property other than for
m ' in ing  ac t i v i t i es .  There fo re ,  no  a l te rna t i ve
water  supp i  ies  need be  deve loped.

3 .  Probab le  Hvdro log ' i c  Conseguences  o f  0pera t ions

3.  I  Ground Water  Qua l  i  t y  and Quant ' i t y

3 .  I  - l  Use

Water  f rom l l l e l l  No .  1  (See  P la te  V I I Iand  V I I I -A )  w i l l  be
for  use  ' in  the  mine  and w i l i  be  s to red  in  the
Mine Water  Tank .  Water  fo r  cu l inary  use  w i l l  be
f rom | . le l l  No.  2  o r  p roposed l . Je l l  No.  4 .  A lso ,
wa te r  f rom We] l  No .  3  w i l l  be  u t i l i zed  i f  the  need
ar i ses .  Spec i f i c  i n fo rmat ion  concern ing  these
we l l s  i s ' i nc luded  in  Exh ib i t  I I i -C .  Wate r
requi  rements for  mi n ' ing operat i  ons rv i  I  I  not  exceed
0 .5  sec . - f t .

3 .1 -2  Sur face  Opera t ions

Water  f rom | , Je l j  No .  2  o r  p roposed  Wel l  No .4  w l l l
be used for cu' l  inary purposes and any other
surface need.

3 . . | -3  Underground Opera t ions

Water for  underground use w' i l l  be f rom | , je l l  No. I
and s to red  in  the  Mine  l ^ la te r  Tank .  A  sump wi1 ' l  a lso
be cu t  in  the  mine  f rom wh ich  water  can be  rec la imed
as  a l l  ava i lab le  wa ten  w i l i  be  needed

3 .2  Sur face  Water  Qua l i t y  and  Quant i t y

3 .2 -1  Use

There  j s  no  ava i lab le  su r face  wate r  in  the  permi t
t  r o e

3.2 -2  Sur face  Opera t ions
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3.2-? .1

3.2-2 .2

3.2-3

3.2-3 .1

3.? -3 .2

4 .

4 .1

4 . . |  - l

4 .1 - l . l

D i  scharges

There wi I  
' l  

be no di  scharges f  rorn any act i  v i  t ies .
The on ly  d ischarge w i l l  be  f rom runof f  caused by
prec ip i ta t ion  and  th is  w i l l  on ly  occur  a t  such
t ime as  su f f  i c ien t  p rec i  p i  ta t ' ion  fa ' l  

' l s  
to  f  i i  l

the  ponds,  wh ich  to  da te ,  has  no t  occur red .
Any  runof f  f rom d is tu rbed areas  w i l l  be  channe led
into sedimentat ion ponds according to the approved

"Sed imenta t ion  and Dra inage Cont ro l  P ' lan" inc luded
as  Exh ib i t  I I I -4 .

Runoff  f rom Disturbed Areas

Any runof f  in  the  area  is  ephemera l  d ra inage,
f low ing  on ly  f rom d i rec t  runof f  resu1t ing  f rom
snowmel t  o r  ra in .  Ma jor  d ra inages  are  a l lowed
to  by-pass  the  mines i te  a rea  v ia  na tura l  channe ls
wh ich  are  cu lver ted  th rough the  d ' i s tu rbed areas .
Runof f  f rom d is tu rbed areas  is  co ] lec ted  and
passes into two separate sedjmentat ion ponds to
min imize  add i t iona l  sed iment  load ing  to  the  main
dra inage.  Refer  to  Exh ib ' i t  I l I -A  "Sed imenta t ion
and Dra inage Cont ro l  P lan"  and P ' la te  X I .

Underground Operat i  ons

In te r rup t ion  on  D ' im inu t ion  o f  Supp ly

l , later needed for underground operat i  ons wi  I  I  be
supp ' l ied  by  l , Ja te r  l ' l e l l  I ' l o .  I  and s io red ' in  the  i ' l i ne
Water  S to rage  Tank  (shown on  P la te  V I i I ) .  A  sump
wi l l  a l so  be  cu t  in  the  m ine  f rom wh ich  wate r^  can  be
rec la imed as  a l l  ava i lab le  wa te r  w i l l  be  needed .  i ' l o
d im ' inu t ion  o f  sur face  water  shou ld  occur .

M ' ine  Dra  inage

A1l  min ing  is  down d ip  f rom the  por ta ls ;  there fore ,
no  water  w i l l  ex i t  f rom the  mine .  I f  water  i s
encountered ,  i t  w i l l  be  s to red  undenground and used
underground.

Pro tec t ion  o f  Hydro loq ic  Ba lance

f,later Qual i ty

Dra inage Cont ro l  P lan

Dra inage Sys tem

The comple te  d ra inage cont ro l  p lan  is  inc luded as
Exh ib i t  I I I -4 .  A rea  d ra inage  i s  ephemera l .  Ma jo r
dra inages  are  a l lowed to  by-pass  the  s i te  in
natura ' l  channe ls  wh ich  are  cu lver ted  th rough the
d is tu rbed areas .  Dra inaqe f rom d is tu rbed areas
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4.1- t  .2

4 .1- t .3

4. . l - l  . 4

4 . l - l . 5

4 .1 -2

4  .1 -2 .1

passes into two sedimentat ion ponds. Berms have
been p laced on  the  lower  edge o f  a l l  d is tu rbed
areas to prevent runoff  f rom reaching natural
d ra inages  be fore  i t  has  passed th rough these
ponds .  See  P la te  X I .

D ivers ions  -  Over land F low and St reams

Al 1 area dra' inage i  s ephemeral  and ma jor
dra inages  a1 ' l  a l lowed to  by-pass  to  mines i te
in  na tura l  channe ls  wh ich  are  cu lver ted  th rough
the  d is tu rbed areas .  A ] l  d ivers ions  have been
des igned  to  m in im ize  add i t i ona l  l oad ing  to  the
main  dra ' inage.  A l l  d ra inage cont ro l  s t ruc tu res
wi l l  be  removed upon compie t ion  o f  min ing
ac t i v i t i es  accord ing  to  rec lamat ion  p ians .
Refe r  to  Exh ib i t  I I I -A  and  P la te  X I .

Prevent ' ion  o f  Grav i ty  D ischarge f rom Mine

As  a ' l l  m in ing  i s  down d ip  f rom the  por ta ls ,  no
water  w ' i l i  ex i t  f rom the  mine .  A  sump wi l l  be
cut  in  the  mine  in  o rder  to  rec la im any
ava i lab le  wa te r .

F low Ve loc i t y

There  w i l l  be  no  d ' i scharge o f  water  f rom the
mi  ne .

D ischarge St ruc ture

There  w i l l  be  no  water  d ' i scharge f rom the  mine
hence no  water  po1 I  u t i  on .  There fore ,  no  d i  scharge
structures or water t reatment fac ' i l  i  t ' ies are
necessary .

Pol I ut' i  on C on trol

Compl jance w i th  l ,da ter  Qua l i t y  Laws

Tower  w i l ' l  comply  w i th  i t s  approved"Sed ' in ien ta t ion
and  Dra inage  Cont ro l  P lan" (see  Exh ib i t  I I I -A )  and
comply  w ' i th  the  N .P .D.E .S .  Permi t  No .  UT-0023501
(see  Exh ib i t  I I -A ) .  Tower  w i l l  a l so  comp ly  w i th
the  C lean  Water  Ac t  (33  U.S .C.  Sec .  

. l 251  
e t  seq . )

and  a l l  o ther  app l i cab le  wa te r  qua l i t y  laws  and
hea' l th and safety standards.
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4.1-? .2  Sed iment  Cont ro ' l

4 .1 -2 .2 -1  Min imiza t ion  o f  D is tu rbed Sur face  Area

The smal les t  p rac t ' i cab le  a rea  needed fo r
min ing  ac t i v i t i es  has  been  d is tu rbed .  Areas
no longer needed have been revegetated.
Reduct ion of  erosion and sediment control
measures  are  descr ibed in  de ta i l  in  the

"Sed imenta t ion  and Dra inage Cont ro l  P lan  "
inc luded  as  Exh ib i t  i l I -A .

4 .1 -? .2 -2  Dra inage  Cont ro l

Dra inage  con t ro l  i s  d i scussed  in  de ta i l  i n
the"sed imenta t ion  and  Dra inage  Cont ro l  P lan"
inc luded  as  Exh ib i t  i I I -A .

4 .1 -2 .2 -3  So ' i l  Loss  Ana lys i  s

Refe r  to  Exh ib i t  i I I -A .

4 .1 -2 .2 -4  Ponds

There are two sedimentat ion ponds located
in  the  mines i te  a rea  as  shown on P la tes
VI I I  and  X I  Re fe r  to  Exh ib i t  I I I -A  fo r
de ta i led  in fo rmat ion  about  these ponds.

4 .1 -2 .2 -5  Other  Measures

Refe r  to  Exh ib i t  I I I -A .

4 .1 -2 .3  Con t ro l  o f  O ther  Po l lu tan ts

4 .1 -2 .3 - l  Sea ' l i ng  and  P lac jng  o f  Ac id  and  Tox ic -Forming
Mater ia l  s

There  w i l ' l  be  no  re fuse  o f  any  k ind ,  hence no
ac id  o r  tox ic - fo rm' ing  mater ia l  s  depos i  ted  or
s to red  in  ihe  a rea .  Re fe r  to  Chap te r  I I I ,
Par t  l 0  re  So l i
Fac i l  i t i es

4 .1 -2 .3 -2  Cas ing  and  Sea l ing  o f  Dr i l l  Ho les

Al I  expl  oratory dr i  1 t  ho' l  es have been sea I  ed
w ' i th  cement .  A l l  water  we l ls  have been cased
wi th  s tee l  and w i ' l l  be  main ta ined.  The water
we l l s  w i l ' l  be  sea led  upon  compie t ion  o f  m in ing
un less  o theru ise  reques ted .
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4. . | -2 .3 -3  Sewage D isposa l  Sys tem

A sept ic  sys tem wi th  d ra in  f ie lds  conforming
to  the  s ta te  codes  has  been es tab l i shed to
hand' le the waste water disposal  f rom the
bathhouse and o f f i ce  fac i l i t i es .  The two
approved sept ic  sys tem p lans  are  enc losed
as  Exh ib i t  I I I -D .

4 .1 -2 .3 -4  Trea tment  Fac ' i1  i t ies

The sed imenta t ion  and dra inage cont ro l  p lans
as  we l l  as  the  sept ic  sys tem p ' lans  have been

'approved and conform to State and Federal
codes .  As  there  w i l l  be  no  ac id  on  tox ic -
fo rming  mater ia ls  depos i ted  or  s to red  in  the
area or  d ' i scharge f rom the  mine ,  no  o ther
water  t rea tment  fac i l i t i es  a re  needed.

4 .1 -2 .3 -5  D ischarges ' in to  Underg round  Work ings

There w' i l l  be no water f rom the surface diverted
or  d ischarged in to  o ther  underground work ings .
except  tha t  water  necessary  fo r  min ing  ac t iv i 'u ies .

4 .1 -2 .4  S t ream Buf fe r  Zones

There  are  no  perenn ia i  s t reams on the  permi t
a rea  o r  nearby  v i c in i t y .

4 .2 'nJa ter Quan t i  ty

4 .2 -1  Subs ' idence  Cont ro l

Subs idence ,  j f  i t  does  occur ,  v r i l l  be  ve ry  r i i n in ra l
and there f  o re  e f fec t  on  r , ia te r  quant i  i y  v t i  1 i  be
neg l ig ib le .  Re fe r  to  Chap te r  I i l ,  Par t  D ,  sec t ' i  on  2 ,
re  Subs idence  Cont ro l  P lan .

4.2-2 t^Jatff i

l , Ja te r  fo r  m ' in ing  anc i  cu l  inary  use  w i l  l  be  supp i  ied  by
the  th ree  water  we l ls  shown on P la te  V I I I  and f rom
proposed l , r le l l  No.4  as  shov . rn  on  P la te  V I i I -A .  Present ly ,
there is no other use of  the qround or surface water on
the property.

4 .3  Ex is t ing  R igh ts

4 .3 - l  P ro tec t ion

Quant i t y  o r  qua l i t y  o f  sur face  or  g round water
wi I  I  not  be af fected by the mining operat ' ions
on the permit  area or on adjacent areas. There
wi I  1 be no adverse af fects f rom the proposed
min inq  ac t i v i t i es .
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4.  3-2

4.4

4 .4 -1

4 .4 - l . l

4 .4 -1  .2

A l  te rna t ive  Supp l  ies

No underground or surface source of  water supply
w ' i l  I  be  a f fec ted  by  contaminat ion ,  d im ' inu t ion ,  o r
in te r rup t ion  resu l t ing  f rom the  proposed ac t ' i v i t ies .

Moni tor ing

Ground Water

Ex is t ing  Da ta

Ground water records in the Deadman Canyon area
are  re la t ' i ve1y  non-ex is ten t .  The  on ly  ava i iab le
in fo rmat ion  js  f rom water  we l ls  d r i ' l l ed  by  Tower
bn the  Z ion 's  fee  proper ty .  These we l ls  a re  shown
on P la te  V I I I  and in fo rmat ion  ob ta ined f rom them
is  inc luded  as  Exh ib i t  I I I -C .  A lso  re fe r  to  Par t
2 .1  o f  th is  Chapter  re  Ground Water  In fo rmat ion .

The c loses t  use  o f  g round waten  is  in  the  lower
va i leys  or  fa rmland areas .  These we l ls  a re  few
in number and produce water of  a sal ine nature
f rom r iver  g rave ls  o f  the  Pr ice  R iver .

Dr i ' l l i ng  wh ' i ch  has  been done in  the  canyon was fo r
coa l  exp lo ra t ion ;  however ,  the  fo l low ing  fac ts
concerning ground water have been determined as a
resu l  t .  A l  I  the  po ten t ' ia1  aqu i fe rs  a re  l  oca1 ,' l en t j cu la r ,  

l ow p ressure ,  l ow vo lume,  and  domest i ca ' l1y
o f  no  impor tance.  These un i ts  a re  no t  known or
recogn ized aqu i fe rs  and any  d is rup t ion  wou ld  be
m' inor jn extent and ' impact.

Se lec t ion  o f  Mon i to r inq  S i tes

As a  gu ide  to  tes t  the
of ground water in the
dr i  l l ed .  The  ioca t ion
P la te  X I .

qual  i  ty  and the quant ' i ty
a rea ,  two  we l l s  w i l l  be
o f  these we l ]s  i  s  shown on

These we l l  s i tes  were  chosen on  the  bas is  o f  a
cent ra l  loca t ion  th roughout  the  overa l l  lease
boundary and have been approved by the State of
U tah ,  D iv i s ion  o f  0 i l ,  Gas ,  and  Min ing .  As
present  min ing  opera t ions  w l ' l l  p rogress  on to  the
Federa l  I  eases  upcn approva ' l  o f  th i  s  permi  t
app l i ca t jon ,  anc i  s ince  the  ma jo r .por t ion  o f  the
reserves  w i l l  be  ex t rac ted  ad jacent  to  the  fee
land,  the  tes t  we l ls  r^ ,e re  spaced to  ' inc lude the
ent ' i re  a rea  o f  concern .

Se lec t ion  o f  Parameters

S i te  I  w i l l  be  d r i l l ed  to  a  dep th  5  fee t  above
the  midd le  coa l  ho r i zon  (cu r ren t l y  be ing  m ' ined) .
The we l l  w i l l  be  cased and capped.  The water
I  evel  a l  ong w j  th a qua' l  ' i ty  test  wi  1 1 be measured

4 .4 - . l .3
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and recorded according to the monitor ing program
approved by the State of  Utah, Department of
Na tu ra l  Resources ,  D ' i v i s ion  o f  0 i l ,  Gas ,  and  Min ing .

S i te  2  w i ] l  be  d r i ] l ed  to  a  dep th  o f  5  fee t  above
the  midd le  coa l  ho r i zon  (cu r ren t l y  be ing  mjned) .
Thi  s s i  te wi ' l  

' l  
be establ  i  shed approximately two

years f rom the date of  comnencement of  min' ing
ac t i  v i  t i  es .  Th i  s  w i  I  I  a l ' l ow t ime fo r  the  ac t i  ve
work ings  o f  the  mine  to  approach the  eas tern  area
of  the  lease area  and hence c rea te  the  poss ib i i t ' t y
of  ground water d ' i  s turbance. Water 

' l  
evel  a l  ong

wi th  a  qua l i t y  tes t  w i l ' l  a lso  be  measured and
recorded for th i  s wel  I  .

Add i t i ona i  s i tes  w i l l  be  added  as  requ ined  to
mon i to r  hydro logy  in  re la t ion  to  the  o ther  two
seams.

4 .4-1 .4  Frequency  and Dura t jon  o f  Data  Co l lec t ion

These  we]1s  w i l l  be  mon i to red  and  tes ted  a t  l eas t
on  a  quar te r ly  bas is ,  o r  more  f requent ly  i f  requ i red
by  the  regu la to ry  au thor i t ' i es .

These  we l l s  w i l l  be  ma in ta ' i ned  and  tes t jng  w i l l
con t inue  a t  l eas t  un t ' i l  cessa t ion  o f  m in ing  ac t i v i t i es ,
o r ' l onger  i f  requ i red  by  the  regu ' la to ry  au thor i t ' i es .

4 .4 -1  .5  Methodo logy  o f  Da ta  Co l ' l ec t ion  and  Ana lys is

Data  f rom these  we l l s  w i l l  be  co l lec ted  and  ana iyseo
in a competent manner as speci f ied and approved by
the  regu la to ry  au thor i t ies .

4 .4-2 Surface hla ter

4 .4 -2 .1  Ex is t ' i ng  Da ta

The on ly  p resent  use  o f  sur face  water  in  the  area  is
fo r  w i ld l i f e  and  s t reams ide  vege ta t ion .  Average
surface runoff  f rom the ent i re 

' lease 
area is probably

less  than 
. l80  

acre- fee t  per  year  and chemica l  qua l i t y
wou ld  be  expec ted  'uo  conta in  less  than 500 mg/ ' l  o f
d ' i sso lved  so l ' i ds .  (U .S .0 .1 . ,  . I979 .  F ina l  Env i ronmenta l
S ta tement  -  Deve lopment  o f  Coa l  Resources  in  Cent ra l
U tah ,  S i te  Spec  j f i c  Ana lys ' i s ) .  A lso  re fe r  to  Par t  2 .2
o f  th is  Chapter  re  Sur face  Hater  In fo rmat ion .

4 .4 -2 .2  Se lec t ion  o f  Mon i to r inq  S i tes

l^ la te r  mon i to r ing  s ta t ions  have been es tab l i shed a t
the out let  of  the sedimentat ' ion ponds as per
spec i f i ca t ions  o f  the  N .P .D.E .S .  pern i t .  Re fe r  to
Exh ib i t  I I -A  and  I I I -A  and  P la tes  V I I I  and  X I .
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4.4-2 .3

4.4 -2 .4

4.4-2 .5

Select ion of  Panameters

Samp' le  parameters  w i l ' l  be  as  per  spec ' i f i ca t ' ion
o f  the  N .P .D.E .S .  permi t .  These  paramete rs
inc l  ude f ' l ow,  to ta ' l  suspended so l  ids ,  to ta l
i ron ,  to ta l  d i  sso lved  so l  i ds ,  o i l  and  g rease ,
and  pH.

Frequency and Dura ti on of Da ta Col 
' l  
ect' i  on

Frequency  and dura t ion  o f  da ta  o f  co l lec t ion
sha ' l l  be  as  per  spec i f i ca t ion  o f  the  N .P .D.E .S .
permi t. Norma'l samp'l i ng days a re the sec ond
and fourth l , lednesdays of  each month;  unless
su f f i c ien t  ra in fa l l  occurs  so  as  to  cause  a
d ischarge be fore  the  four th  Wednesday,  jn  wh ich
case  one  sample  mus t  be  taken  w i th in  l2  hours
fo l low ing  the  ra in fa l l  even t .  I t  shou ld  be  no ted
tha t  to  da te  no  d ischange has  occur red .

Methodol  ogy of  Data Col  I  ect ion and Ana' lysi  s

Methodo logy  o f  da ta  co l lec t ion  and ana lys is
sha l l  be  accomp' l i shed in  a  competent  manner
as  per  spec i f i ca t ' i on  o f  the  N .P .D.E .S .  perm ' i t
and as  spec i f ied  and approved by  the  regu la to ry
author i  ty.
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D.

3. 3 I 'Ji nds

I ' l i nds  are  I  igh t  to  modera te ,  a i . though s t rong w inds
may occur.  The average ve' loci ty of  the prevai l ing
southwest  w inds  is  be low 20 mph w i th  peak  w ind
ve loc i t i es  occur r ing  in  June  and  Ju ly .

Vegetat i  on Infornat ' ion and Revegetat ion Plan

1 .  In t roduc t ion

Mounta in -Brush,  Deser t  Shrub,  P inyon-Jun iper  hJood ' land,
Sagebrush-Grass ,  Con ' i fe r -Aspen,  and minor  s t reamside
vegeta t ive  types  cover  the  to ta l  m ine  p lan  anea.  Most
o f  the  area  is  covered by  the  Mounta in -Brush type wh i le
the  P inyon-Jun iper  Wood ' land type  i  s  p redominant  ' in  the
mine mouth  area  as  we l l  as  the  access  rou tes  and u t ' i l i t y
cor r idors ;  th is  a rea  has  been reseeded w i th  a  mix tu re
as  reconmended by  the  U.S .D.A .  S .C.S .  (A lso  re fe r  to
Exh ib i t  IV-C re  So i ' l  and  Vegeta t ' ion  Survey) .

Source of Data

Department of  the inter jor ,  1979. Final  Environmenta' l
Statement,  Development of  Coal  Resources ' in Central  Utah;
Par t  I  Reg iona i  Ana lys ' i s ,  Par t  2  S i te  Spec i f i c  Ana lys is .

Un i ted  Sta tes  Depar tment  o f  Agr icu l tu re ,  So i l  Conserva t ' ion
Senv ice ,  May,  

' I980 .  
So i l  Survey  and In te rpre ta t jons ,

Vegeta t ion  Survey .

Centenn ia l  Coa l  Assoc ia tes ,  May ,  
. l 976  

Min ' ing  App l  i ca t ion .
Submi t ted  to  the  Un i ted  Sta tes  Geo log ic  Survey ,
Conserva t ion  Branch.

A .M.C.A .  Coa l  Leas ' ing ,  June ,  l97B Min ing  and  Rec lamat ion
Plan  (Z ' ion 's  fee)  .  Subm' i t ted  to  the  Sta te  o f  Utah ,
Depar tment  o f  Na tu ra l  Resources ,  D iv i s ion  o f  0 i l ,  Gas ,
and  Mjn ing .

3 . Desc r"i pt' i  on

2.

? ' l Vegetat ive Types

The vege ta t i ' re  t ypes ' inc lude  Mounta in  Brush ,  P ' inyon-
Jun iper  l r Jood land ,  Sagebrush-Grass ,  anC Con j fe r -Aspen .

Threatened o f  Endangerec i  Spec ies

There have been no known threatened or endangered
species observed in the lease area ( t r ' ie l  sh 1977).

5 . t
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3.3 P'lant Cornnun i t i  es

The l ' l oun ta in  Brush type  is  the  la rges t  in  the  area .
I t  i s  found predominate ly  a t  e leva t ions  o f  about  7 ,500
fee t .  Th is  conrnun i ty  cons js ts  o f  sage,  mounta in
mahogany, servicebemy, snowberry,  squaw app' le,
gambeis  oak ,  and map le .  Minor  amounts  o f  rabb i tb rush ,
c l i f f rose ,  and b ' i t te rb rush can be  found.  Assoc ia ted
grass  spec ' ies  a re  w i ld rye ,  Ind ian  r i cegrass ,  wheat
g rass ,  bu l l  g rass ,  and  b lue  g rass .

The Sagebrush-Grass group ' is  present f rom 7,200 to
9 ,000 fee t  on  and in  the  low benches be low the  c l i f f s .
Sage and rabb i t  b rush  appear  assoc ia ted  w i th  the
conrnon grasses  occur r ing  in  o ther  communi t ies  such as
cur ' l y  g rass ,  i  nd ian  r i ce  g rass ,  and bu l  I  g rass .  Four -
w ing  and  sa l tb rush  i s  found  on  be t te r  d ra ined  so i l s .
Shad sca le  and cur ly  g rass  assoc ia t ions  are  found on
the  heav ie r  c l  ay  so i ' l  s .

The Pinyon-Juniper Woodland conrnuni ty occurs in the
area f rom an e leva t ion  o f  5 ,600 to  8 ,000 fee t  and
dominates the area below the excarpment of  the Book
C' l ' i f f  s .  P inyon p ine  and Utah iun iper  a re  the  dominant
spec ' ies  w i th  bu ' l  I  g rass ,  ind ' ian  r i ce  g rass ,  and b i rch
lea f  mahogany as  assoc ia ted  spec ies .

The Con i fe r -Aspen becomes fa i r l y  ex tens ive  in  the  more
mo' is t  s ' i tes  and a t  h i  gher  e l  eva t  j  ons  .  E l  eva t ' ions  range
f rom about  7 ,000 to  9 ,000 fee t .  Aspen predominates  a t
the  

' lower  
e leva t ions  w i th  assoc ia ted  spec ' ies  be ' ing

serviceberry,  snowberry,  0regon grape, mountain brome,
and peav ine .  Doug ias  f i r  i s  sca t te red  th roughout  the
area above 7 ,500 fee t  e leva t ion .  A  few b ig  red  p ine ,
wh j te  p ine ,  and f i r  a re  found in  the  upper  canyon bo t toms.
Unders to ry  g rasses  present  inc lude cur ' l y  g rass ,  ind ian
r ice  grass ,  shadsca le ,  b ' iack  sage,  and c res ted  wheat
g rass ,

Iden t i f i ed  spec ies  o f  nox ious  o r  po isonous  weeds ' in
the  area  are  ha logeton ,  cock lebur ro  1oco,  and coppenr leed.
There  ane no  concent ra ted  areas  or  ser ious  prob ' lems f rom
these  po isonous  p lan ts

Some o f  the  most ' impor tan t  vegeta t ion  spec ies  are  l i s ted
in  Tab le  IV -7 .
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TABLE IV- IO

Ve,ee tq! ion .Po s slbiv gccurilrLi;l $rea

Coniion Narne

gt l l l y  g rass
1-ndran r rce  grass
squ i r re l ta i l
Needle anci  ihread grass
no eacun grass
l lestern wheat grass
L . .  1 1our l  g rasS.

Shrubs :

- . . r r ^ 1  ^ ^ 1 p 1 - . . ^ L
r l u L L d I  J d ,  l -  L U t l b T I

na l  sa1  Ebush
shadsca le
. fourruing..  sai  Ebush
b ig  sageorush
c iack  sagebrus i r
! r €6S€ ' rVOO( i
si ; ia l  i  rabbi  ibrush' ^ "  ̂ - ^ - ^ ; i  [b rusno L 6  L a v u L

. -  -  i  -  - -  ^  L . ^  ^  ^ - , ,
r r . ' sJ  L r  r  r  L  d  !  r r - l r rc l  !  l \ . ,  6  d i ,1 ,y

serv iceber ry
cur i iea f  nahogany
Squa(! t  apple
snowberry

Trees :

Junr-per
prn].on
Ponderosa pr- i re

3?P9n
l I I i rDef pine
J ^ . . - 1  - ^  € . ' -
l l v l . i S r c r D  l l i

ganbeJ. oak

Sc iee t i f i c  Nane

i { i l a r ia  j  anes i i
Oryzopsi  s hyiaenoides
S i tan ian  hys i i x
S i ipa comrna ta
Ar : -sc ica  fend le r iana
Agropyron sni th i i
E lyaus  sa l inus

Arr io lex  nucca l l i i
. t  - - i  ^ ' 1  ^ . ,A L i  r i l : s A  r - w r  r U $ 3 t d

At r ip lex  con fe r i i f oLo ia
A; r i c le :<  caneceas
Ar iea : -s ; -a  t r rdenEa ie
Ar ;e ia is ia  a rbuscu la  nova
Sarobatus  ve i i r ' i cu la tus
C; r ryso  Ehannus v isc id i f  lo rus
Chryso ihannus nauseosus
Cercocarpus  montanus
A. -aeLanch ie f  a in i ro l ia
Cercocarpus  led i fo l i us .
Peraphyl lum ranosi s s inum
Synphoricarpos oreophi lus

. '
Juniper-. is o s teo sp€Hiis
P ii ' :us edul i s
P inus  ponderosa
Fopu lus  ienu lo i< les
P inus  : iex i i i s
Ps euco ;s- l iga ; : renziesi i .
n . .  ^  -  ^ . .  . -  :  - - ' , .  ^ ' i  j  . '
Y i J C ;  u s J  E ; < r " . v s a r !

Gras  ses  :
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3.4  Ex ten t  o f  Cover

S ince  the  e leva t ions  and  te r ra in  va r ies  d ras t i ca l l y
f rom s teep wa1 ' led  canyons to  h igh  r idges ,  vegeta t ion
dens j t y  a lso  var ies .  Percent  cove l i s  g rea ter  a t  the
h igher  e leva t ions  and on  the  gent le r  topography .  The
Bureau of  Land Management est imates cover of  25 to 30
percent  a t  the  h igher  e leva t ' ions  and l0  to  12  percent
on the lower canyon sides and bottoms.

3.5 Shrub He ' igh t

Shrub he igh t  var ies  over  the  lease area .  Topography ,
aspec t ,  e leva t ion ,  and  so ' i l  cause  these  mod i f i ca t ions .

Area to  be  D is tu rbed

The surface anea disturbed

A

i s  ve ry  m in ima l ,  approx imate ly
i l  S j te  o f  the  p resen t

E

t l

5.2

--_Z_qcres as shown on Plate
sur face  fac i ' i i t i es  i s  loca ted  in  an  area  tha t  has  been
prev ious ly  impac ted  by  m in ing  ac t i v i t i es .  Ac tua l  p lan t
comnrun' i t ies vrhich have been di  sturbed are the P' inyon-,Juni  per
and assoc ia ted  spec ies  and s imj la r  impact  ' i s  fo reseen on
vegetat ' ion over ' ly ing the rernainder of  the lease area at ,  the
proposed sur face  fac i l  i t i es '  s j tes .  Ex t reme care  w i l  I  be
taken hovJe ' . ,en ,  to  d is tu rb  as  l i t t le  vegeta t ion  as  poss ib le
and rsvegeta t icn  has  been i r : r . red ia te iy  car r ied  ou t  on  a l l
d ' i  s turbed areas no 

' longer" 
needed for the mi ning operat i  on.

Reveqeta t jon  P la I

Schedu le  o f  Revegeta t ion

The  seed ing  o f  na t i ve  f l o ra  (cons is t ing  where  poss ib le
o f  deer  b rowse  spec ' ies ) ,  w i l l  conmence  as  soon  as ' i s
prac t ica l  fo l low ing  shutdown and abandonment  to
s tab i l i ze  e ros ion .  Agenc ies  such  as  the  B .L .M. ,
0 .S .M.  ,  and Utah  Depar tnent  o f  Na 'uura l  Rescurces  r , r i l  I  be
consul ted at  the t ime for recorurendat ions on recontour ing,
so i l  recond i t i on ing ,  dnd  revege ta t ion .  Revege ta t ion  w i l l
be  accompl ished by  Tower  o r  under  Towen 's  d i rec t
superv is ion  and unden the  recommendat ' ions  o f  the
regu l  a to ry  au thor i  t ies .

So i l  Tes t ing  P lan  and So ' i l  Prepara t ion

Where  poss ib le  the  so i l  w i l l  be  d is t r ibu ted  a long  the
con tour .  The  th ickness  o f  the  re -es tab l i shed  so i l  v l i l l
be  su f f i c ien t  to  suppor t  , rege ta i ion  equa l  to  o r  super io r
to  p re -min ing  h is to ry .  So i l s  w i l l  be  tes ted  accord ing
to  the  most  advanced techno iogy .  Samples  r l i l l  be  taken
to  de termine any  de f ic ienc ies  wh ich  wou ld  e f fec t  the
growth of  new' ly revegetated areas. Any def ic ' iencjes
w ' i l  I  be  cor rec ted  by  add ' ing  to  the  so i l  chemica l
fe r t i l i ze rs ,  o rgan ic  mu lch ,  o r  any  o ther  subs tances
recorrnended by the regu' latory author i ty.
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5.3

5.4

5 .5  Mu lch ing  Techn iques

Vegetat ive cover wi l l  be prompt ' ly
cessa t jon  o f  m in ing  ac t i v i t i es  to
Mu lch  w i l l  be  used  and  re -seed ing
f i rs t  normal  per iod  fo r  favorab le

5 .6

5 .7

Species and Amounts of  Seeds and Seedl  ing

At the recon"rnendation of the Bureau of Land Mangement,
the  fo l low ing  spec ies  and ra tes  cou ldbe used:

Ladak  A f fa l fa  -  2  1bs . /ac .
Ye l low Sweetc lover  -  2  1bs . /ac .
Ind ian  R icegrass  -  4  

' l bs . /ac .

An te lope  B i t te rb rush  -  3  lbs . /ac .
l , les te rn  Wheatgrass  -  3  lbs . /ac .

P lan t ing  and Seed ing  Methods

Where  poss ' ib l  e  the  areas  w ' i i ' l  be  d i  sced us ing
convent jona l  fa rm equ ipment .  The seed w i l l  spread
us ing  a  range land  d r i l l  where  poss ib le .  A reas  wh jch
cannot  be  seeded mechan ica l l y  w i ' l l  be  hand seeded.
Steeper  s ' lopes  w i l ' l  be  raked to  p rov ide  a  s l  igh t
so i l  cover  fo r  the  seed.

re-establ  i  shed fo1 I  owi ng
s tab i l  i ze  e ros ion .
w i l l  occur  dur ing  the
growth  fo l low ing  regrad ing .

Management  Prac t j ces ,  e .9 . ,  I r r i ga t ion ,  Pes t ,  and
Disease Cont ro l

No  mechan ica l ' i r r i ga t ' i on  w i l l  be  used  because  o f  the
lack  o f  wa te r  in  the  a rea .  Vege ta t i ve  g rowth  w i l l  be
sub jec t  to  normal  ra in fa l l  and  w in te r  snowfa l l .
Vegetat ' ion wi l ' l  be protected from both vr i ld l  i fe and
l i ves tock  by  dr i f t - fences  un t i l  the  rec la imed areas
have been adequate ly  re -es tab l i shed.  Upon approva l
the  fences  w i l i  be  removed.

Measures to Determine Success

Revegeta t ion  w ' i l  I  be  c l  ose ly  mon i to red .  Areas  wh ich
fa ' i l  to  suppor t  su f f i c ien t  g rowth  to  s tab i l i ze
cond ' i t ions  w i l l  be  tes ted  and reseeded un t i l  a  p roper
cover  i  s  es tab l  i  shed.  Phys ica l  exam jna t ions  w i l  I  be
conducted  to  no te  any  spec ies  wh ' i ch  a re  no t  th r iv ing
or  regenera t ing .  I f  th ' i s  occurs ,  spec ies  w i '11  be
subs t ' i tu ted  a t  the  recommendat ion  o f  the  regu ia to ry
author i ty .  Any  o ther  spec ies  w i l l  be  added a t  the
t ime o f  rec lamat ion  upon recommendat ion  o f  the
regui a tory authori ty. The company w'i 1 

' l  
ma i nta j n

c jose  contac t  w i th  the  Bureau o f  Land Management
in  a l l  o f  j t s  revegeta t ion  e f fo r ts ,  and incorpora te
the'i r suggest' i on s i nto ' i  ts over a'l I p1 an . A1 

' l

rec la imed areas  w i l ' l  be  mon i to red  and main ta ined by
the constant observat ion of  Tower unt i l  the surety
re lease is  g ran ted .
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E. Fi sh and |r l i ' ld]  i  fe Resources and Pl an

Introduct i  on

The mine p ' lan  area  is  
' loca ted  

in  the  West  Tavaputs
P la teau,  a  reg ion  wh jch  suppor ts  about  360 ver tebra te
wi id l ' i fe  spec ies .  The abundance and d is t r ibu t ion  o f
w i ld l i f e  in  the  

' l ease  
a rea  i s  d i rec t l y  re la ted  to

presen t  land  use  ac t i v i t i es  and  capab i l i t i es .  Use
of  th is  a rea  by  cer ta in  spec ies  is  I  im i ted  i r  

' l ack

o f  perenn ia l  water .  h l i ld l i fe  spec ies  poss i i : . i ' '
occur r jng  in  the  lease area  are  I i s ted  ' in  T , .  .  - .  iV l l .

Sounce of  Data

Depar tment  o f  the  In te r jo r ,  1979 .  F ina l  Env i ronmenta l
Statement -  Development of  Coal  Resources in Central
U tah ,  Par ts  I  and  2 .

Utah  Depar tment  o f  Natura l  Resources ,  D iv js ion  o f
F i  sh  and l , J i  I  d ]  i fe .

Habi ta ts

Prev ious ly  descr ibed vegetat ion prov ides fa ' i r  to
excel  lent  habi ta t  for  ? .  ' , ' ' , r ' i ' : ty  o f  wi ' ld l  i fe  spec ies

Spec ies  (See Tab l

Mamma I s

i ' l - l  l )

Manrna ls  occur r ing  in  the  area  can be  d iv jded in to
two groups ,  game spec ' ies  and non-game spec ies .

The main  game spec ies  inc lude mule  deer ,  mountar 'n
I  i on ,  b lack  bear ,  e ]k ,  and  co t ton ta i ' l  rabb i t s .  Mu le
deer ,  however ,  a re  the  most  impor tan t  w i ld l i fe  resource
in  the  a rea .  Mounta in  l i on  a re  p resen t  bu t  l i t t l e
in fo rma i ion  i s  ava i lab le  due  to  the i r  rang ing  hab i t s .
Genera l l y ,  the i r  movement  co inc ides  w i th  the  migra t ion
of  deer .  B lack  bear  may occas ' iona11y be  found in  the
vegeta ted  canyons,  usua l ly  a ' long  the  c l i f f  face .  They
normal ' l y  inhab i t  the  Book C l ' i f f s  to  the  nor th  bu t  I  i t t le
da ta  i s  ava i lab le  on  the i r  popu la t ' i ons .  The  permi t  a rea
is  w i th in  the  lower  I  im ' i t s  o f  the  e ]k  range,  however ,
e lk  a re  genera l l y  found nor th  o f  the  mine  p lan  area  a t
h igher  e leva t ions .  Co t ton ta i l  rabb i t s  a re  d js t r jbu ted
throughout  the  area .

Non-game mammals  inc lude sevena l  spec ies  o f  sma ' l l
an ima ls  inhab i t i ng  the  a rea .  Preda to r  spec ies  such
as  coyote  and bobcat  occas iona l l y  a re  found in  the
area and depend on sma' l ' l  rodents and rabbi ts for  their
source of  food. Informat ion on non-game species is
genera l  1y  unava i lab l  e .

2.

3 .

+ .
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Lis t  o f  An ' imals

Common Name

TABLE IV. I I

Poss ib ly  0ccurr ing in  Lease Area

Scient i f i c  Name

Mammals
BadEer
B lack  Bear
Bokat
Coyote
Deer mouse
Desent Cottonta i ' !
E lk
Ground Squ' i r re1
Least Chipmunk
Mo*rntain Lion
Mutre Deer
Porcupi  ne
Str iped skunk
l,ihf te-ta i I ed Jackrabb i t

B i rds-&wers 
Sparrow

Blue Grouse
Ccwnon N i ghthawk
Ho*se Sparrow
Lark Sparrow
Magpi e
Merrning Dove
Pinyon Jay
Red-ta ' i l  ed Hawk
Robin
Rwffed Grouse
Sage Grouse
Sparrow Hawk
Tunkey Vul ture
Vesper Sparrour

Tax' idea taxus
Ursus  amer icanus
Lynx rufus
Can is  la t rans
Peromyscus man icul  atus
Sy lv i ' l agus  audubonn i
Cervus  e laphus
Spermoph j l  lus  t r idece l  inea tus
Eutomias  m in imus
Fe l  i s  conco io r
0doco i leus  hemionus
Eveth izon dorsa tum
Mephi tus  meph i tus
Lepus townsendi  i

Sp ize i  la  b rewer i
Dendragapus obscurus
Chorde i  I  es  minor
Passer  Domest icus
Chondestes grammacus
P ica  p ica
Zenaidura macroura
Gymnorh i  nus cyanocepha i  a
Bu teo  jama icen is
Turdus  migra tor ius
Bonasa umbel I  us
Cent rocercus  urophas ianus
Fa l  co  sparver i  us
Cathar tes  aura
Pooecetes gromineus
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4.2  B i rds

4 .2-1  Raptors

The tu rkey  vu l tu re  and red- ta i led  hawk f requent  the
area. A var iety of  other raptors breed in the Pr ice
area,  however ,  there  is  a  poor  dens i ty  o f  rap tors
throughout the mine plan area. A raptor survey
performed for Tower Resources of the proposed permit
area by Clayton M. l . . /h i  te of  Br i  gham Young Un' iversi ty
i s  a t tached  as  Exh ib i t  IV -D.

4 .2 -2  0 ther

Sage grouse inhab ' i t  the  sagebrush f ' l a ts  a t  the  foo t
o f  the  c l i f f s .  B lue  and ru f fed  grouse may occas iona l l y
be found in the vegetated canyons of  the area.
Chukars  can be  found around the  c i i f f s .  Mourn ing
doves  are  genera ' l1y  d ' i s t r ibu ted  th roughout  the  area ,
however ,  the  lack  o f  perenn ia ' l  water  l im i ts  dove
nest ing  hab i ta t  in  the  area .  Other  representa t ive
b i rds  inc l  ude the  magp ie ,  b l  ueb i rd ,  rob ' in ,  and severa l
spec ies  o f  spar row.

4 .3  Rep t i  l es  and  Amph ib ians

The most  p rominent  spec ' ies  o f  rep t i les  inc lude ihe
ra t t lesnake and sagebrush l i zard .  No aquat ic  fauna
are  present  in  the  area

+ . +  r  r  S I t

There  are  no  ac t ' i ve  f i sher ies  as  ihere  are  no  penmanent
bod ies  o f  wa te r  o r  perenn ia i  s t reams jn  ihe  a rea .  No
aqua t i c  fauna  a re  found .

4 .5  Threatened or  Endangered Spec ies

There have been no known threatened or endangered species
on or  near  the  lease area  accord ing  to  a  survey  conducted
by  the  Utah  D iv is ion  o f  ld i ld l ' i fe  Resources  (Boner  1977) .

5 .  Impacts  o f  Obera t ions

Const ruc t ion  o f  a l l  roads ,  po le r l ines ,  and sur face
fac i l i t i es  has  been  comple ted  and  min ing  opera t ions  have
conmenced.  There fore ,  no  add i t iona l  impact  o f  opera t ions
on  w i ld l i f e  i s  an t ' i c ipa ted .

6 . Fi sh and l^li I dl tfe_l_Ian

S ince  th is  i s  an  underg round  coa l  m ine ,  su r face
d is tu rbances  w j l l  be  m in ima l  w i th  no  change  in  p resen t
land use.  There  are  no  th rea tened or  endangered spec ies
o f  p ian t  o r  an ima ls ,  a  poor  dens i t y  o f  rap to rs  l v j th  no
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F

cur ren t ly  ac t i ve  nes ts ,  no  gamef ish  or  aquat ic  fauna,
and  no  hab i ta ts  o f  unusua ' l l y  h igh  va lue  fo r  w i ld l j f e
except as winter range for deer.  However,  a very
min ima l  por t ion  o f  the  sur face  area  w i ' l l  be  impacted .
There fore ,  i t  i s  no t  deemed prac t icab ' le  to  ach ieve  a
fo rmal  f i sh  and w ' i ld l  j fe  p lan .  However ,  Tower
Resources  w i l l  make every  e f fo r t  to  min imize  d is tu rbances
to  w i ld l  i fe  hab i ta t  ' i n  the  area  and where  poss ib ' le ,
enhance tha t  hab i ta t  dur ing  rec lamat ion .

So i  I  Resources

l .  In t roduc t ion

So i l s  on  top  o f  the  h igh  p ia teau  a re  dark  and  l i gh t
mounta in  so i l s .  The  so i l s  wh ich  a re  c lass i f i ed  as
cryoboro l l s  and arg iboro ' l l s  a re  der ived  f rom the  Green
River  Format ion  and tend to  e rode eas i ' l y  due to  the
presence of  cal  c ' ium sal  ts jn the format ion.

In  the  mine  area  the  so i l s  o f  th is  rough topography
are  c lass i f i ed  as  Bad land  and  Rock land .

The soi ls at  the foot of  the canyons are der ived from
the  Mancos  sha le  and  a re  consequen t l y  h igh  in  d isso lved
sa l t s  and  h igh ly  e rodab le .  These  so i l s ,  wh ich  a re' f  

ight  colored and dry more than 75",1 of  the year,  have
been  c lass j f i ed  as  ma in ly  Tor r i f r i ven ts ,  Tor r io r then ts ,
Ca l  c io r thents ,  and I ' l a t ra rg ' ids .

Th is  underground min ing  opera t . ion  r , r i l  I  no t  a l  te r  the
oH o f  the  ex is t inq  so ' i l s .

Soi  I  Survey

A so ' i1  survey  and vegeta t ion  survey  has  been conducted
for  Tower  by  George Cook,  Range Conserva t jon is t ,  Ear l
Jensen ,  So i l  Sc jen t i s t ,  and  Gary  Moreau ,  D is t r i c t
Conserva t ion is t  o f  the  U .S .D.A .  So i l  Conserva t ion
Serv ice  in  May,  1980.  Th ' i s  survey  inc l  uded as
Exh ib ' i t  IV-C,  covers  approx imate ' l y  

'15  
acres  in  Deadman

Canyon ,  in  Sec t ion  7 ,  T l35 ,  R l lE ,  S .B .L .M.  A l though
th ' i s  survey  inc ludes  on ly  a  smal l  por t ion  o f  the  lease
area,  i t  con ta ins  the  area  to  be  impacted  by  sur face
fac i l i t i es  and  in  the  exper t  op in ion  o f  the  U .S .D.A .
So i l  Conserva t ion  Serv ice , iden t i ca l  so i l s  and  cond i t i ons
wi l l  be  encountered  on  the  remainder  o f  the  perm' i t  a rea .

So i l  Map

Refer to Plate XI i  I  .

t .

2.1
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?.?  So i l  Iden t i f i ca t ion  and  Descr ip t ion

Several  types of  soi ' l  are present in the area and
inc1ude Brycan bou ldery  loam,  Dat ino  bou ldery  f ine
sandy ' loam,  Dat ' ino  ex t reme ' ly  bou ldery  f ine  sandy
loan,  and mine dumps.  For  fu r ther  in fo rmat ion  and
descr ip t ion ,  re fe r  to  Exh ib i t  IV -C.

2 .3  So i  I  Tes t i  ng  P ' l  an

A soi  I  test i  ng pl  an wi  I  
' l  

be establ  i  shed whereby
so i l s  w i l l  be  tes ted  accord ing  to  the  most  advanced
techno logy  ava i lab le .  Samples  w i l l  be  taken  to
determine anydef ic jenc jes  wh ich  wou ld  e f fec t  the
growth  o f  newly  revegeta ted  areas .  Any  de f ic ienc ' ies
wi l l  be  cor rec ted  by  add ing  to  the  so i l  chemica l
fe r t i  J ' i ze rs ,  o rgan ic  mu l  ch ,  o r  any  o ther  subs tances
reconrnended by the regulatory author i ty.

2 .4  Presen t  and  Po ten t ia l  So j l  P roduc t i v i t y

Present  and po ten t ia l  so i l  p roduc t iv i t y  i s  ou t l ined
in  Exh ib i t  IV-C and par t  D  re  Veqeta t ion
In fo rmat ion  and Reveqeta t ion  P lan

3.  Pr ime Farmland Inves t iga t ' ion

3 . . l  Survey  o f  Lands  to  be  a f fec ted  by  Sur face  Opera t ions

No lands  w i th in  the  permi t  a rea  are  cons ' idered  pr ime
fa rmland .  Re fe r  to  Exh ib i t  IV -C.
H o f  th is  Chapter  re  Land Use In fo rmat ion  and
Pos t -M in inq  Land  Use .

3 .2  Fac to rs

3 .2 -1  H is to r j c  Use  as  a  Crop land

The land w i th in  and cont iguous  to  the  proposed permi t
a rea  has  never  been  used  as  a  c rop land .  H is to r i ca l l y ,
th i s  land  has  on ly  been  used  fo r  hun t ing  and  g raz ing .
Refer  to  Par t  H  o f  th is  Chapter  re  Land Use
In format ion  and Post -Min jnq  Land Us i l - -

3 .2 -2  S iope  o f  Land

The topography  o f  the  area  ' i s  such tha t  the  e leva t ion
and te r ra in  var ies  c j ras t i ca l ' l y  f rom s teep wa l  led  canyons
to  h jgh  r iCges .  The  s lope  ranges  f rom l5  percen t  to
over  70  percent .
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3.2-3  Hater  Supp ly  and Frec ip i ta t ion

The area  is  no t  i r r iga ted  or  na tura ' l l y  sub i r r iga ted .
There are no perennea' l  streams or bodies of  water on
the area and no developed water supply.  Refer^ to Part
B of  th is Chapter re Hydro' logy.
The average annua l  p rec i  p ' i ta t ion  var ies  and is  

' la rge ly

cont ro ' l1ed  by  e leva t ion .  I t  ranges  f ro rn  f i ve  to  20
inches .  However ,  a t  the  por ta l  s i te  the  average is
approx imate iy  12  ' inches  or  less .  Refer  to  Par t  C ,
Sec t ion  3 .1  o f  th i s  Chap te r  re  Prec ip i ta t jon
for fur ther informat ' ion

3 .2 . '4  Rock iness  o f  Sur face

In  the  mine  areas ,  the  topography  is  very  rough,
the  so i l s  be ing  c ' l ass i f i ed  as  Bad land  and  Rock land .
These areas can be covered by as much as 70 percent
s tones ,  bou lders ,  and ou tc rops  o f  sha le  and sands tone.

( "So i l  Survey  and In te rpre ta t ions  o f  the  Coa l  Creek  -
Emery Portion of the Price River and Emel^.v County
Areas ,  Carbon and Emery  Count ies ,  Utah .  Pub l jshed

Airicgl

3 .2 -5  Absence o f  So i l  Map Un i ts  Des ignated  as  Pr ime Farmland

0n the  bas i  s  o f  the  so i  I  survey  jnc l  uded as  Exh ' ib  j  t
and  the  exper t  op in ion  o f  the  So i l  Conserva t ion  Serv ice ,
U .S .D.A . ,  tha t  ' i den t i ca l  so i l s  and  cond i t i ons  w i l l  be
encoun'uened on 'uhe rema' inder of  the permit  area, there
are  no  so i l  map un i t s  tha t  have  been  o r  w i l l  be
des igna ted  as  p r ime fa rmland .

3 .3  Reques t  fo r  Nega t i ve  De te rmina t ion

0n the  bas is  o f  the  in fo rmat ion  presented  in  th is
sec t ion  under  the  head ing  o f  Fac to rs ,  Sec t ions  3 .2 - l
to  3 .2 -5  and because the  area  meets  a l l  o f  the  c r i te r ia
' in  paragraph (b )  Sec t ion  783 .27  30  CFR,  Tower  Resources ,
Inc . ,  hereby  reques ts  negat ive  de terminat ion  fo r  the
area  inc luded  in  th i s  perm ' i t  app l  i ca t ion .

4  .  Topso ' i l  Supp l  ement  and Subst ' i tu te

4 . . l  Iden t i f i ca t ion  and  Descr ip t ion

Tower ' s  rec lamat ion  p1an ,  as  ou t l ' i ned  in  Chap te r  I I I ,
Part  E re Reclamat ' ion,  proposes no use of
overburden-ffiFlaTias substitutes or suppi ements
fo r  topso i l .  Where  necessary ,  topso i l  w i l l  be  hau led
in to  the  rec lamat ion  area .
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4.?

5.2

Product iv i ty

0n1y topsoj  I  w i  I  I  be used,  accord i  ng
p lan out ' l ined in  Chapter  I I I ,  Par t  E

to the rec' lamation
re Reclamat ion.

Topso i l  Hand l inq  Dur ing  0pera t ions

Removal

The area from which topsoi l  was removed is approximate' ly
f i ve  acres  and inc ludes  poor ' l y  deve ' loped so i1s .  Us ing
dozers  and f ron t  end loaders ,  the  so i l  was  scraped f rom
the sur face  and dumped a t  a  s i te  near  the  fac i l i t y
loca t ion .  The topso j l  was  removed as  a  separa te
operat ion f rom areas to be di  sturbed by surface
ins ta l la t ions  such  as  roads  and  a reas  uDon wh ich
suppor t  fac i l i t i es  a re  s i ted .

Storage

The topso i l  s to rage area  is  shown on P la te  V I I I .  The
topso ' i l  has  been segregated ,  s tockp i led ,  and pro tec ted
from wind and water eros' ion and contaminants through
revegetat ion and the use of  berms.

Rec lamat ion  o f  Topso i l  and Subst i tu te

Dis tu rbed areas  no  longer  requ i red  fo r  the  conduct  o f
min ing  opera t ' ions  have been revegeta ted .  Upon
comple t ion  o f  m in ing  ac t i v i t i es ,  topso i l  w i l l  be
d is t r ibu ted  and  rec lamat ion  w i l l  commence  as  ou t l i ned
in  Chap te r  I I I ,  Par t  E  re  Rec lamat ion .

A l luv ia l  Va11ey  F loors  -  Survey

The proposed permi t  a rea  or  any  cont iguous  area  is  no t  loca ted
in  the  presence o f  an  a l luv ia l  va ' l1ey  f loor .  Refer  to  Par ts
A ,  B ,  C ,  D ,  F ,  and  H o f  th i s  Chap te r^ .

H.  Land Use In fo r "mat ion  and Post -Min ing  Land Use

l .  In t roduc t ion

Due to the rugged topography and spdrse rainfal  I  ,  the
land  a rea  i s  p resen t l y  used  on ly  fo r  g raz ing ,  w i ld l j f e
hab i ta t ,  and  ou tdoor  rec rea t ion .  H is to r i ca l l y ,  the

-  
land  has  a lso  been  used  fo r  coa l  m in ing .

2 .  Cond i t j on ,  Capab j l i t v ,  and  Produc t i v i t . v  o f  the  Land

L ives tock  graz ing  has  been the  most  ' in tense use o f  the
lease area .  Hourever ,  due to  the  expans ive  c l i f f
fo rmat ions  and the  roughness  o f  the  canyon wa l1s ,  g raz ing
has  been pr inc ipa l l y  l im i ted ' to  the  canyon bo t toms and
extreme tops to the north of  the lease boundarv.

Mule  deer  a re  found w ' i th in  the  lease area  as  we l l  as  the
usua l  smal ' l  mammals ,  p redators ,  and passer ine  and
rap to r ia l  b i rds .

-1  00-
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3.

Outdoor  recrea t ion  in  the  lease area  is  l im i ted  and
usual ly related to enjoyment of  the open space and
assoc ia ted  scen ic  fac i l i t i es  and  hun t ing  fo r  w i ld
an imals .  The number  o f  peop le  us ing  the  area  is
smal l  due to  the  rough te r ra in ,  poor  roads ,  and iack
of water.

Pas t  M in ing

The in i t i a l  deve lopment  o f  the  Book  C l i f f s  Coa ' l  F ie td
was  s ta r ted  in  the  ear l y  lB90 's .  By  the  ear l y  1900 's
prac t ica l l y  the  en t i re  f ie ld  had been prospec ted .
Mines  ' in  the  lease area  were  no t  ac t i ve  un t ' i ' l  the  

. l920 's

because the  c l i f f s  were  less  access ib le  and the  coa l
beds  were  th inner .

The Kn igh t - Idea l  mines ,  now he ld  by  Eureka Energy
Corp . ,  a re  loca ted  approx imate ly  two mi les  eas t  o f  the
lease  a rea .  In i t i a ' l  p rospec t ing  took  p lace  a t  th i s
1 ocat i  on j  n I  906 and extens j  ve mi n ' ing began ' in I  948
and  ceased  in  

. |958 .  
Dur ing  th is  per iod ,  I ,680 ,000  tons

of coal  were produced from the Gi lson seam.

Three mines  on  or  ad jacent  to  the  lease area  in
Deadman Canyon were  the  Z ion ,  0 lsen ,  and Sut ton  (B iue
Fl ame) ni ' ines.  The Zion was 

' l  
ocated on the Z' ion '  s fee

lease and the  0 ' l sen  and Sut ton  were  on  SL-027304.  The
f i rs t  two produced f rom the  Gi lson  seam and the  las t
produced from the Aberdeen or Cast legate rrA'  seam.
Produc t ion  f j gu res  a re  no t  re l iab le  bu t ' i t  i s  es t ' ima ted
tha t  be tween 2 ]6 ,000 tons  and 720,000 tons  may have been
produced f rom the  Sut ton  mines .  The 0 lsen mines  produced
about  

' |8 ,000 
tons  and the  Z jon  mine  around 240,000 tons ,

between 
. l924 

and 
. |944.

There  was a ' l so  a  p rospec t  en t ry  d r iven  jn  the  Lower
Sunnys ide  Seam ( t t re  H i ' leman)  on  lease U-01058. l  f rom
which  produc t ion  was ins ign i f i can t ,  approx ' imate ly  

. l ,400

tons .  Min ing  ceased in  the  area  in  
. l964 .

Ex is t ' i nq  Use

The Deadman Canyon area  wou ld  fa1 l  in to  two land use
ca tegor ies :  l )  F ish  and  h l i ' l d l i f e  hab i ta t  and  rec rea t ion
lands ,  and  2 )  Range  lands .  Coun ty  zon ing  regu la t ions
(1974)  ind ' i ca te  a l l  l ands  invo lved  in  the  lease  app i i ca t ion
area  a re  w i th in  zone  M and  G l  wh ' i ch  i s  fo r  m in ing  and
graz ing .  Cur ren t  land  use  cons is ts  o f  g raz ' ing  and  deer
hun t ing .  For  rec rea t iona i  pu rposes  the  land  i s  su i tab le
on ly  fo r  deer  hun l ing .  Thesnow cover  i s  too  l i gh t  and
s lopes  too  s teep fo r  snowmobi l ing ,  c ross-count ry  sk i ing ,
and snow shoe ing .  The lack  o f  water  p revents  the
es tab l i shment  o f  a  chukkar /par t r idge  popu la t ion .  Usua l ly
there  are  no  e lk ' in  the  area  a l though an  an ' ima l  o r  two
may occas iona l l y  wander  on to  the  area .

+ .
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5 . . |

There  are  no  o i ' l  and  gas  we l ls  o r  water  we1 ls  o ther  than
those water  we l ls  d r i l ' l ed  by  Tovrer  fo r  use  in  min ing
act i  v i  t i  es ,  on the 

' lease 
area .

The  a rea  i s  e igh t  a i r  m i les  f rom Pr ice ,  bu t  the
unava i lab i f  i t y  o f  water  p rec ludes  any  deve lopment  fo r
res ident ia l  o r  summer  homes.

Impacts of  Operat ions

Soc' ioeconomic Impacts

The proposed pro jec t  i s  loca ted  ' in  an  area  where  cod ' l  m in ' ing
is  themajor  indus t ry ,  there fore ,  the  commun ' i t y  i s  geared
fo r  coa l  opera t ions .  The  

' l abor  
supp ly  i s  exce l len t ,

we ] l - t ra ined ,  and  ava ' i l ab le .  Mos t  peop le  in  th j s  a rea
have a very favorable at t i tude towards the ' increased

coal  act iv i ty.  They look forward to growth in the
area wh ich  w i l l  ' i nc rease popu ' la t ion ,  home cons t ruc t ' ion ,
and prov ide  o ther  fac i l i t i es  fo r  conrnun i ty  use .

The need fo r  deve lopment  o f  add i t iona l  hous ing ,  schoo i
space,  and changes in  p resent  communi ty  serv ices  wou ld
be among the greatest  impacts,  due to the increase in
popu la t ion .  Pos i t i ve  e f fec ts  o f  the  pro jec t  w i '11  be  to' inc rease the  number  o f  jobs ,  payro l l ,  and  taxes  thus
he'l pi ng to bui I d the conmun i ty.

Land  Use  Changes

The na ture  o f  an  undergnound mine o f  th ' i s  type  and s ize
requ i res  m in jma l  su r face  d is tu rbance .  The  l im i ted
resounces  bo th  phys ica l  and scen ic  w i l l  d ic ta te  no
fu tu re  change in  land s ta tus .  Cons ider ing  the  ex ten t
and  na tu re  o f  s im i la r  l ands  in  the  Book  C l i f f s ,  no  uses
othen than those prev ' ious ly  d iscussed can be  fo recas t .

Deadman Canyon has  been uns igh t ' l y  s ince  the  ear l ies t
min ing  began in  the  1920 's  the  new mine sur face
fac i l i t y  and  por ta l  s i te  w i l l  be  in  the  same a rea  as
the  o ld  mine  t ipp les  andvras te  dumps.  These waste  dumps
are  numerous  and loca ted  th roughout  the  canyon bo t tom
and cons is t  o f  coa l  f i nes  wh ich  were  unmarke tab le
dur ing  the  ear l i e r  m in ing  h is to ry .  Th is  coa l  was te
has  been  recovered ,  reprocessed ,  and  c leaned  up  dur ing
the  new opera t ion .  Th i  s  new opera t ion  w i  I  I  ac tua l ' l y
be  a  s ign i f i can t  rec lamat ' i on  phase  to  the  canyon  a l ^ea .

Dur ing  and a f te r  comple t ion  o f  min ing  opera t ' ions ,  the  land w i l l
con t jnue to  be  used fo r  g raz ing  and hunt ' ing .  No fu tu re
change is  d ic ta ted  ' in  the  land s ta tus .  Sur face  d ' i s tu rbances
w j  I  I  be very m' in imal and al  I  d i  sturbed 

' land 
wi I  I  be restored

in  a  t ime ly  manner ,  accord ing  to  the  Rec lamat ion  P lan
ou t l i ned  in  Chap te r  I i I ,  t o  cond i t i ons  tha t  a re  capab ' le  o f
support ing the uses they were capab' le of  support ing before
min ing

5.2
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6.

6 .1

Post -Min ing  Land Use

Conrnents of Owners of Surface D'isturbed Areas and
Sta te  and Loca ' l  Agenc ies

As there  are  no  proposed land use changes and min ima l
surface disturbance, there have been no negat ive conrnents
from legal  or  equi table owners of  rccord of  surface areas
to  be  a f fec ted  or  f rom any  s ta te  o r  loca l  agenc ies .

Considerat ion given to Comrnents

The proposed m' in ing  ac t ' i v i t ies  a re  cons is ten t  w i th
sur face  owner  p ' l ans  and  s ta te  and ' loca l  i and  use  p ' lans .
However ,  fu l l  cons idera i ton  w i l l  be  g iven to  any  fu tu re
comnents  concern ing  th is  m in ing  ac t i v i t y .

Methods  to  Ach ieve  Post -Min ing  Land Use

As  p rev ious iy  d iscussed ,  the re  w i l l  be  m in ima l  su r face
d is tu rbances  and no  change in  land use.  As  d iscussed
in  Par t  H ,  Sec t ion  5 .2  o f  th i s  Chap te r  re  Land
Use Changes ,  th i s  opera t ' i on  w i l l  be  a  s ' i gn i f i can t
rec lamat ion  phase in  the  Deadman Canyon area .  A l l
d is tu rbed areas  sha l l  be  rec ' la imed and reveqeta ted

6.?

6.3

as  descr ibed  in  Chap te r  I I I ,  Par t  E  re
Rec]amat ion  and Chapter  IV ,  Par t  D ,  Sec t ion  5  re
ffieEat] on Pl an.

I .  Cu l tu ra l  and  H is to r i c  Resources

l .  Iden t i f i ca t ion  and  Descr^ ip t ion  o f  Resources

l . l  A rchaeo logy

To assure  tha t  no  archaeo log ' i ca1  or  h ' i s to r ica l  s i tes
ex ' i s ted  jn  the  proposed permi t  a rea ,  wh ' i ch  wou ld  be
impacted by the development of  the coal  resources, two
reconnaissance surveys have been conducted.

The Department of  Anthropology and Archaeology of
Br igham Young Un ivers i ty  was  employed to  conduct  a
survey of  the Deadman Canyon Area. A repor^t  of  th is
survey by Terry | . la lker,  prepared under the d ' i rect ' ion
o f  Pro fessor  Ray T .  Matheny  o f  Br igham Young Un ivers i ty
i s  a t tached  as  Exh ' ib i t  IV -E .  A  survey  o f  F iasco  Canyon ,
Starpo in t  Canyon,  and St ra igh t  Canyon was conducted  by
the  Consu l  t ' i ng  Serv ices  Branch o f  the  Ant iqu ' i t ies  Sec t ' ion ,
D iv i s ion  o f  S ta te  H is to ry ,  Sa l t  Lake  C i ty ,  U tah .  A
report  of  th is survey uras prepared by Bruce Hawkins and
Gregor .y  S .  Seward  under  the  superv is ion  o f  Asa S.  N ie lson and
is  a lso  a t tached  as  Exh ib i t  IV -E .

Author izat ion to conduct these surveys was granted by the
Bureau of  Land Management,  as the major i ty of  the
sur face  descr ibed above is  under  the  ju r isd ic t ion  o f
the  B .L .M.
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1.2

1.3

'l 
-^

Pr io r  to  these inves t iga t ions ,  no  recorded archaeo log ica l
s tud ies  o f  any  k ind  had ever  been done in  the  survey  area .

In the Deadman Canyon area study by l , la lker,  no archaeological
o r  h is to r ica l  s i tes  were  found.  In  the  F iasco-St ra igh t
Canyon s tudy  by  Hawk ins  and Seward ,  s ix  h is to r ic  s i tes
were encountered, ear ly 20th century construct ion associated
w ' i th  m in ing ,  and  a  seven th  s ' i t e  was  h is to r i c  g ra f f i t i .
A l l  were  lack ing  Nat iona l  Reg is te r  qua l i f i ca t ions .  In  the
op in ' ion  o f  the  Archaeo log is ts  per fo rming  the  s tud ies ,  none
of  the  s i tes  encountered  shou ld impede deve lopment .

Pa ' leonto l  ogy

The pro jec t  a rea  has  no t  been surveyed fo r  pa leonto log ica l
resources .  However ,  the  mine  p lan  area  is  loca ted
in  a  po ten t ia l  foss i l -bear ing  a rea  o f  s l i gh t  va ' lue  accord ing
to  the  Un i ted  Sta tes  Depar tment  o f  the  In te r io r ,  F ina l
Environmental  Statement,  Development of  Coal  Resources in
Cent ra l  U tah ,  Reg ' iona1  Ana lys is  Par t  l ,  F igu re  t l -7  (Map
of  cent ra l  U tah  ver tebra te  and p lan t  foss i l  bear ing  area . )

Pub l  i c  Parks

There  are  no  pub l ic  parks ' in  the  proposed permi t  a rea  or
nearby  v ic ' in i t y .

0 ther

No o ther  cu l tu ra i  o r  h is to r ic  resources  are  kno ln  to  ex is t
in  the  a rea .

Protec t ' i  on

S ince  there  a re  no  pub l i c  parks  o r  a rchaeo iog ica i
h is to r i c  s i tes  wh ich  w i l ' l  be  adverse ly  a f fec ted  by
proposed opera t ion ,  no  spec ' i f i c  p ro tec t ion  p lan  is
neces sa ry.

or
the
deemed
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V.  Maps ,  Cross  Sec t ions ,  and  P lans

Most  o f  the  maps,  c ross  sec t ions ,  and p lans  have been d iscussed
and re fe renced in  the  preceed ing  tex t .  However ,  a  l ' i s t  as
requ i red  per  par ts  783.24 ,  783.25 ,  and 783.23  o f  T i t le  30  CFR
' is  p resented  be low a long w i th  assoc ia ted  P1ate  numbers  and
comments .  The P la tes  are  jnc1uded as  a  separa te  vo lume,
Vo lume I I .  A  l i s t  o f  P la tes ,  Exh ib i t s ,  and  F igures  can  be
found in  the  Tab le  o f  Conten ts .  These maps,  c ross  sec t ' ions ,
and p lans  w i l ' l  be  updated  as  requ i red  by  the  regu la to r "y
au thor i t y .  Exh ib i t s  a re  inc luded  as  Append ices .

Requ la to r .v  Paraqraph P la te  Number C omnen ts

783 .24  a  I I I , IV
b  I , I I
c  V ,V i ,V I I
d  I , I I ,V i I I , IX
e  I , I i ,V I I I , iX
f
9  X I
h I
I

Not  app l  i cab l  e

Locat ions  o f  a r ' chaeo log ica ' l
s i tes  a re  shown in  the
archaeo l  og ica l  repor ts
inc luded  as  Exh ib i t  IV -E .
Not  app l  i cab je
Not  app l  i cab l  e
Appears  th roughout  tex t

Requ ja to rv  Pa rag raph  P la te  i l umber C onrnen ts

783 .25  a  V ,V I ,V I I
b  X I
c  I I ,V ,V I  ,V I I ,XV,XVI ,

) iV I I ,XV] i I
d  V ,V I ,V I I
e  V I ,V I I ,XVI ,XVI I
f  Hydrologic Study performed

by Vaughn Hansen and Assoc.

'i

K

I

g I ,V I I I ,X I
h
i  I ,X I ,V I I I ,  Exh ' ib i t

I I I -A ,  Exh ib i t  I I I -D
j  I ,V I I I
K  V I I I ,V I I I -A , IX

Requ la to ry  Paragraph P la te  l lumber

Not  app l  j cab le

784.23  a
b- l

-2

, i I ,V ,VI ,V i I ,V I I I , IX
,v I i I , i x
, I I ,V ,VI ,VI I

-3  V I I  I , IX
-4  V I I I ,X
.5  V I I  I
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Requ' latory Paraqraph Plate Number

VI I I ,X I ,  Exh ib i t  I I i -A ,
Exh ib i  t  i i  I -D

VI I I

Conments

Not  app l  i cab l  e
Not  app l  i cab le

Not  app l  i cab l  e

i84 .23  b -6

-7
-8
-9

-t I

-10  I ,  i I ,V I I  I ,X i ,  Exh ib ' i t
I I I -A
T '  ?  ?  Y  A
Y I I I - | r

.12  I ,X I
-13
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VI . Preparat i  on of  Appf icat ' ion

A.  Persons  and Consu l ian ts  Invo lved

The fo ] low ing  persons  and/or  o rgan iza t , ' i ons  were  invo lved jn
co l lec t ion  and ana lys ' i s  o f  the  techn ica l  da ia  se l ,  fo r th  in
th i  s  app l  i ca t ' ion .

l .  In  House  Consu l t i ng  Serv ices

a)  Tower  Resources ,  Inc .  -  AMCA Coa l  Leas ing ,  Inc .
Samuel C. Quigley -  l ,Jes-uern Project  Manager
Michae l  l , ' l .  G lasson -  Sen ' io r  Geo log is t
A l len  D.  Emmel  -  Env ' i ronmenta l  P lann inE Coorc l ' ina tor

2 .  0u i ,s ide  Consu l  i ing  Serv ices

a)  Dan l ^ . l .  Guy  -  Reg is te red  Pro fess iona l  Eng ineer
(Sta te  o f  Utah  No.  4548)
Pr i ce ,  U tah
-Sed ' imenta-u ion  and Dra inage Cont r  o l  P lan  (Apr i  I  i980)
- i , lastewaier Dt 'sposa' l  System; Pinnacl  e Mine (Apr i l  . i980)

Of f i ce  Bu i ld ing  (Sep tember  l9B0)

b)  Bruce T .S.  Ware  -  Reg is te red  Land Surveyor
Pr i ce ,  U tah

c)  AandWsurvey ing
Pr ice ,  U iah

d)  Commerc ia l  Tes t jng  and  Eng ineer ing  Co.
Denver ,  Co lorado

e) Standard Laborator ies
U , r n * i n n f n n  U i a hI  r q r  r  v  |  |  |  v  v v l  I  ,

f  )  l ,Jestern Test i  ng anci  Eng' ineer i  ng
He lper ,  U tah

g)  VanCot t ,  Bage ly ,  Cornwal l  and McCar thy
Attorneys at  Law
Sa l t  Lake  C i ty ,  U-uah

h)  Ro l l i ns ,  B rown,  and  Gunne l
Provo,  Utah

i )  Br igham Young Un ivers i ty
Provo,  Utah

Department of  Zoology
Clayton M. I ,Jhi te
(Raptor Study)

Department of Anthropol ogy/Archaeol ogy
Dr.  Ray T. Matheny
(Archaeo] ogical  Survey)
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j )  Vaughn Hansen Associates
Sa l t  Lake C i ty ,  U tah
(Hydrology Study)

B.  Coord ina t ion  and Consu ' l ta t ion  w i th  Governmenta l  Agenc ies

The fo1' lowing governmental  agencies were consul ted in the
prepara t ion  o f  in fo rmat ion  se t  fo r th  in  th is  app l i ca t ion .

U.S.  Depar tment  o f  Agr icu l tu re
So i l  Conserva t ion  Serv ice
Pr ice ,  U tah
(Soi1 and Vegetat ion Survey)

U.S. Department of  the Inter ior
Bureau of  Land Management
Pr ice ,  Utah
Sa l t  Lake  C i ty ,  U tah

Off ice of  Surface Mining, Reclamat ion and Enforcement
Denver ,  Co lorado

U.S.  Geo log ica l  Survey
Sa l t  Lake C ' i t y ,  U tah

State of  Utah
Department of  Natural  Resources
Div is ion  o f  0 i l ,  Gas ,  and  Min ing
Sa l t  Lake C i ty ,  U tah

Ant iqu i t i es  Sec t ion  (Consu l t i ng  Serv ices  Branch)
Sa l t  Lake C i ty ,  U tah
(Archaeol  ogica' l  Survey)

Department of  Natural  Resources
Div is ' ion  o f  F ish  and l ' { i l d l ' i fe
Sa l t  Lake  C i ty ,  U tah

C. References

AMCA Coa l  Leas ing ,  Inc . ,  
. |978 .  

Min ing  and Rec lamat ion
Plan ,  Z ion 's  Fee.  Submi t ted  to  the  Sta te  o f  Utah ,
Depar tment  o f  Natura l  Resources ,  D.0 .G.M.

Centenn ia l  Coa l  Assoc ia tes ,  1976.  Min ing  Appf  i ca t ion .
Submi t ted  to  the  U.S.  Geo log ica l  Survey .

Doe l l i ng ,  H .H. ,  1972 .  Cen t ra l  U tah  Coa l  F ie lds .
U .G.M.S.  Monograph  Ser ies  No .  3 .

U.S.D.A. ,  
' |978 .  

So i l  Survey  and In te rpre ta t ions  o f  the
Coal Creek Emery Port ion of  the Pr ice River and Emery
County  Areas ,  Carbon and Emery  Count ies ,  Utah .  S .C.S.

U.S.D. I . ,  1979.  F ina l  Env i ronmenta l  S ta tement ,  Deve ' lopment
of  Coal  Resources in Central  Utah, Parts I  and 2.

U .G.M.S. ,  1966 .  Cen t ra l  U tah  Coa ls .  U .G.M.S.  Bu l le t in
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VI I Cross  Reference Tab le  -  Regu ' la t ion  in  30  CFR,  Chapter  V I I .

The c ross  re fe rence tab les  appear ing  here  are  inc luded to
prov ide  a  rap id  comple teness  check  o f  th is  app l i ca t ion  by
the reviewer.

Subchapter G' l  
.  Par t  782 -  Lega l  ,  F inanc ia ' l  ,  Compl iance,  and Re1ated

In fo rmat ion .

Requ la to ry  Paraqraph Text Reference

A.

782.13
782.14
782.15

782.16
782.17
78?.18
782.19
782.20
782.21

I
I
I

2 .  Par t  783 -  Env i ronmenta l  Resources

Regulatory Paragraph

( t  -3 )
( ' t -3 )
( t  -3 )

( t  -6  )

Text Reference

and Opera t ' ion  P lan

Text Reference

I I
I I
I I
I i
I I

B

D
E
r
I

G
IJ
t t

T

J
I I
I I

783 .12
783 .  I  3

/ 43 .  t +
- A ^  l  -

/ d J .  I  5

783.  I  6
783 .17
/ u J .  I  b
783.  I  9
783.  20
783.21
783.22
783.24
783.25
783.27

3.  Par t  784 -  Rec lamat ion

Requi ator.y Paraqraph

IV I
rv A ( t -3)
r \ /  B ( ' r -2)
rr  D (1)
rv A ( t -3)
rv B ( t -2)
r \ /  B ( t -2)
r \ /  B (2)
ivc
rv D ( ' l  -3)
r \ /  E ( i -4)
IV  F ( t ,2 ,4)
rv H ( t -4)
V
V
rv F (3)

784.  I  I

784 .12

784 .13

I T  A
l l  l . t

I I  B
i i  c
I I  E
I i  A
I i  B
I I  A
I I  B
I I  E

(r  -r  2)

(3 )

( 1 - 2 \

\ a r + r 3 /
(2 ,3 ,4)

T

T
. l

T
I

I

- . |09-



784.  I  4

784.  I  5

784.  I  6
784 .17

784 .  I  I

784.  I  9

784.20

784.21

7 84.22
784.23
784.24
784.25

784.26

4 .  Par t  785  - Spec ia l  i ' l i n ing  Ca tegor ies

I I
iV
T T
f a

I I I
I I I
I I I
I I I
I I I
t l l

I I I
IV
I I I
V
i I I
I I I
I I I
I i I

Text  Reference

r . r ^ r  ^ ^ ^ 1  j ^ ^ \ l g
t t u u  n P P  I  l L o L

r r r  D (8)
IV  F  (3 )
Not  App l  i cab l  e
rrr D (e)
IVG
Not  App l  i cab l  e
rrr  B (6)
Not  App l  i cab le

-  Bond ing  and  Insurance

Text Reference

Regulator.v Paraqraph Text Reference

rv D (5)
IV  F (2 ,5 ,6)
rrr D (1)
rv B (3,4)
i ir-r ' i i l '  

E&\iY i l'Jra
D (6 )

Ir

E (4)
D (7)
B (10)
D (5)
B ( ' r4)
D (2)

t  l a  , \

6  \ 1 , + )
U  I J /

E (5)
B ( ' t2 )

B (7)
B (10)
c (2)
D (4 )

B .

Requ la to r .v  Paragraph

785 . . | . l - . l 6
785 .17

785 .  I  I
785 .  I  9

785.20
785.21
78s.22

Subchapter  J  (Par ts  800-806)

Requ la to ry  Paragraph

800

805
qn6
9 V V

Subchapter  K  (Par ts  8 . |7 -828)  -

T T T  F  1 4 )-  \ . /
I I  G
T T T  t r  / n \
r r r  L  \ T /
? t Y  r  I  A \
I I I  L  \ t + /
t t  t \
1 1  U

r formancePec.

- i ' 10 -

S ta nda rds



rrr  B (16)
rrr  E (3)
rrr  B (3)
IV  F  (5 ,6 )
rrr  B (4)
rv F (5)
rrr  B (4)
iv  B (5)
I I I  E  (3 )
r \ /  D (5)
IV  F (4 ,6)
i I I  B  (g , l2 , i+ )
rrr  D (1,2)
IV  B ' (3 ,4)
rv D (5)
rrr  B (r4)
rr i  D (1)
IV  B  (3 ,4 )
Not  App l  i cab le
T T T  r  / t  i \
l l l  L  \ c t \ r / ,

Not  App l  i cab l  e
rrr  c (2)
rrr  B (3)
rrr  B (10)
Not  App l  i cab le
rrr  D (4)
rrr  D (3)
IV  E  (5 )

Regu' latory Paraqraph Text Reference

8 i7 .1 ' l
81 7. 

' l  
3- l  5

817.21

817.?2

817.23

817.?4

817.4 ' | -50

817.52

8 l  7 .53-55
81  7 .56
8 . l7 .57
8 t  7 .  59
8' l  7 .6. l  -68
817 .71
817.72-93
81  7 .  95
817 .97

Br  7 .  99
8 ]7 . . I00 - l l 7

81 7.  r  21-126

817 . l3 l - . l 32
8 . l7 .133

81 7.  I  50-1 80
8 l  7 .  l8 ' l
81 8-825
826
827
828

rrr  B (6)
Not  App l  i cab le

I I I  E
r \ /  D (5)
rr1 B (14)
rrr  D (2)
I I i  E  (3 ,4 )
rrr  E (1)
IVH
r i r  B (7)
rv B (1-10)
Not  App i  i cab l  e

-t I t -
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APPENDIX A

(EXI I IB ITS I  I -A ,  B ,  AND C)



EXHiBIT  I I -A

B.L .M.  RIGHT-OF.WAY GRANTS
APPROVAL OF PLANS AND PROGRAMS

PERMIT GMNTS



SCOTT M. i \ ' ,ATHESON
Governor

GORDON E,  HAAMSTOJ\J
Executirc Oirector.

NATURAL RESOURCES

t  L c u r \  o .  F c l g n  I

Director

STATE OF UTAI-I
D EPARTI IEN;  OF  NATURAL RESCi . J  RCES

D | V I S I O I i  O F  O I L ,  G A S ,  A N D  M I N I N G

i583 West  North Temple

Sai t  Lake Ci ty ,  Uta i r  34:16
(a0i  )  533-577i

Sep iember  5 ,  1980

O . L .  G A S ,  A N D  M I N T N G  E O A A f

CHARLES R,  I . IENOEBSON
Chairman

J O H N  L ,  B E t L
C .  R A Y  J U V E L I N
T H A O I S  W .  E O X

C O N S T A N C €  K .  L U N D A E A G
EDITJARD T.  tsECK

E .  S T E E L E  M c I N T Y R E

Mr.  San Quig ley
To, ;er  Resources,  inc.
?.0.  3ox i027
Pr ice,  i i ian 84501

RE: F inaL Approval
P innac ie  M ine
ACT/C07/0 ig
Ca:^bon Cour.by, Utah

Dea:' i i l^ .  Quigiey:

The tsoar"c i  o i  Oi i ,  Gas ar .c  l4 i r . i : ' .8 ,  a i  i ' "s  l iay,  '198C Execu-" ive Sessror : i ,  fu i iy
executed the Mir,ed Lar,ds ieclanaaii .on Escrow Agreener. i  subirait ' ' ,ed by Tower
Resources,  Inc.  for  the Pinnac: .e  l ' i j .ne.  A copy of  ' r "h : ,s  agreeneni  j .s  enc ioseci
for  your  records.

Tower  Resources ,  I r . c .  has  now fuL i : , L led  aL l  o f  t he  requ i remen ts  unde : ' t he
iJ;an Mineci Lar:ci Reclamation Aci as welL as Lhe Ir:te:^.n Progran Regula'" i .oi is for
Coal ,  Mi . r . :ng ar .d  Reclamai i .on Operat ions for  ihe Pi r .nacLe Mine.  Fur iher ,  c ju i ' ing
ehe 3C day public coff ir€ri i  period subsequer.i  to pubiication of fhe Divisionrs
ter: iabive approvai of the Min:.ng anci Reclainaiion Plar. for bhls operation, no
aciverse corf iuenbs were received.

The J iv : .s ior :  ther^efore j .ssues i ina i  Approvai  to  Towei 'Resou: 'ces,  Inc.  for
ine PlnnaeLe Mine arrd operat ior ,s  i la !  r row iawfu) . ly  co; imence.  Please noLe
iowever ,  ?nai ,  ih is  approvai  j .s  issuecj  under  the in ter in  Progran Reguiaf , ions
or. ly ar.d iha'. a PermanenL Pr"ogra;r Mining and Recl.anation Plan wil l  ce requi.red
icr i ; ie ?lnr,acl.e Mine wiih:.n LLlo r i ion;hs oi i i :e Siaters regulaLory prograio
a J J L  V f  A L .

Piease noii . fy bhe Division withir, J0 <iays of colrnencenent of opei^ations as
:.equire<i under RuLe 40-8-'15 oi tae Utah }l ined Lar:d Reclanation Act. AIso ui:der
ihj.s Ruie i t  is required thai an a::nual 0peraLions and Progress Report be
suiloi i ied ai the end of each eaLaiide:" year for al i  active operations,



){: ' .  San Quigiey
Sepie; iber  5,  1980
Page ?wo

A.so , pi,ease be renincjed Ll iai a::y mod:.f ical ions :.n Tower Resources, Ir.c. I  s
n:r.: . ; .9 ar.: i 'ecLan:a;ion plan as p:^ese:: i ,).y approvei, nust be subnit ieci i ,o the
Div is ior ,  for  approva) .  pr ior  io  i . - . i - - ia i i ;g  ' "he ncc: f : ,ca i ior i .

Sriou^o you nave ar.y ques-ei.or.s rel,ai ive to fh:.s F:.naL Approvai, piease feei
: ' ree ?o eo;""ac i  tne Div is lon.

S ince re -y ,

!o#, ,. sr"lrrii,J  i { .

i ' lINED LAND DEVELOPMEI{TA A A 6 n l \ t ^  6 A a  A !
tgt,lUlte.i j 'r\t\ LVIl Ur'

,.ll.is/ te
cc :  Dor .  C i ' a r .e ,  0 .S .M,



J ! L , .  . r t . , , . s ( , ' ( S t ) l {

g g y g r n o r
D;li'i\Ll'Ii3\ l' U ̂ ; H EALTH

i 5C \\'es; \oi'.; Tenp.e, P.0. 3ox 15,1.), Sa.l l;ke C:iy, Uia;,

Arv,n 3. i ickars, Ac:lr .c I  r-: i ' :c
Room 426 o0;.533'0:2;, r    -

J J \ r - r J - v v
^  -  ^ ^ . 4

v U n e  - . ; ,  - Y i v

' I

i l

iarncs O. l . lasoi,  I i .D., D;?. i{ .
3xe : ; i , ve  i , r : c io r

b 0 i - 5 : 3 - 6 i i :

i
l r

l : " ' : s ro rs
Conimun i(t '  i i  e o: i l t S eroiet
3 n t : ro n t;,, n !c: i:c a: a lr
i,:nr ; i1' .Y.' ci i i t .q€ruicct
i lecl, : l t Ccre Fittanc ing

an. i  S londcr i j s

| , r . ^ ^ .  ^ r
r ' r r 9 i r C 9 r  r i .  \ i t 0 ' ) ) V , ;

Tovrer R,esou.ces ,  Inc .
? .0 .  3ox  :027
.:'l: ce , iiT 845 0i

}ear ,Yr .  Gi  a ssol i  :

Cn May 6 ,  198C ihe  Sxecu i , :ve
io approve yo;. i r  proposec coal
30-day  puDl ic  co i inenc  per :od
were  nece ;vec .

L t

T . - ' r
r i i r )  G r i  L i s c i i ; - J  C l J i u v c . '  l r i u q .

Opera t ion  o f  i ne  Cen tenn ia l  Coa l  l i i ne  a r .d  loacou ' "  ope ' fa ; lon  :n
Carcon  Ccun iy  as  p .oposeo :n  yc i i ; ^  no -L :ce  c ; :n :e r l ;  ca ' ,ec  2 i ' ^a /A"
ar tc ,  1 /22 /EA,  w. ; rh  t ,he  fo l l c l inE co l ' i c ; ; : ; : , s :

, ie :  ' i : r  Qua l i : y  Arp ' ro ' ra . '  Crcer
for Consr,ruct ' ion anc Cpera: ' .o l :
a r  i ^ a  / ^ r n : a r o j = r  i ^ . 1  

' , l i - a
v ,  e . , g  ( / g ; . s 5 i ' i r , G r  V | J O '  r ' i  l i , t r

and Loadou i  Opera : io ; l  near
?r :  ce ,  Carbon County

Secretar;u j r ; l  i  s ,1ei  a not i  ce o:  intei ' l ;
i x lne  anc  loadou;  opera" :on .  ihe

exp: red , iu: le 5,  i9E0 and no coff i len;s

- : . r  <  /  , t p . . n
v v t t - t  J  v e '  .

I  F  1 _  
- . . - :

u  l i V  v  r V U

\  - ^ - - A F  I
J g u v r V r l  J t

) ! .  ^  - '  
. ^ ;  

'  - .
|  |  V v g v v  I  v r ,

^ . :  - ' - * ^ - :
I  r  r  r  r  w C l  w ;

^ ^  - , , \ - - ' - - ^ ;
v S  ) g w r , ' r  u v g V

2.  A ' l l  a ' i r  po i ' l u ' t , l on  Con i t ^o l  l ac : , , - ' : es  sna l l  ;e  :ns :a l led  a r ,c

.  opera- 'ed  as  p l 'oposed.

3 .  Pr i i la ry  c rusn :  r ig  ope ' .a ; jon  sha ' l ' i  ;e  enc  'oSeC underEround w i  rh
spray' i ig (rvater anC rve; l :ng aEen;)  :^equirecj  On nai ,ef l ia l  eni ,e ' . ' , l ig
'uhe crusner and On exi t , ing ine Crusr" ler  Via ine ex' i i  conveyor.

1 .  S 'uorage c : les  sna ' l ' l  be  chen ica ] ' l y  s ia ; ' ; ' l i zed  
"o  

m ' in ' in ize  fug ; ; "ve
cius; e;i ' l  ss I oils

5 .  Conveyors  Sna l ' :  De cgvered;o  n . :n :n :ze  fug i t - iVe  en ' i ss :O l ls .

6 ,  Ra l l road  car  loacou t  a rea  s ra : i  ce  sp rayed  i0  m in in ize  ; ' ug : t i ve
i , ' r * a
L i i S s J .

J, .  V i  s ' ib l  e  en:  SS' ior iS f rOn a ' i i  Cot-u l0 ' l i  ec prOCesS anc fuE: ' " ' :  ve

eni  ss ' ior l  sou:  ces sha ' : l  no i ,  exceec 2Ci !  opac: t 'y '



.rigc I

o . i au l  roads  :  5  .32  n : ' les  sec ; :  cn  f  , ^0n  ; r :  ne  to  pavec  Coa l  Creek
, i ,oac  and  2 .59 ; : les  sec i , i cn  f r c ; ; .S .  6 /50  i ,o  l cacou :  a ;
Fa , "n , ran  S :c i :ng  sha1 ,  ;e  chen :ca . i y  s iac : l : zec  upon  in l ' . : a ' l
ope'rai , :on anc ce re- i l^eaieC :^o; : : ; " ,e, i /  as l "equ: rei  5y c l^y
' ; rea iher  conc : : :o ; rs  0 r  as  ce ie rn :neq necessary  by  i , ie  Sxecu; : t 'e
Secre ia r^y  tc  n :  n : ; :  ze  ;ug ' r ' i :  ve  c i j s !s .  Speed on  ihese sec ; :  o ; ' : s
of  roaci  shal  

' i  
ce I  ' i ; i  rec io 35 ;ph.

Coil; 'rute: roaC : 7 n: I es f 'ro;i ?r: ce ;o Mi ne s'i te shal I 5e
chem:ca l , y  s ra ; :1 ;zec  upon  :n : ; : "1  ocera ; ' r ' on  anc  ;e  l "e - ; : ^ea?ec
rou t :ne iy  as  requ : rec ;y  c l ^y ' r ;ea ; i re r  conC ' l -u ' i ons  o r  as
oeier i ' ; r - ,  nec ieces sa' iy oy ; ie !xec - : i  ve Secre;a ry io ; i  r , :  l r , i  ze
fug :  r i  ve  Gus;s  .  Speec cn  i , l :  s  sec ; :  on  o f  road sha l ' :  ;e
I  l r i l r  l , g ( r  l , u  J J  r r ; 1 r r ;

:0 .  A  : ^ecord  s :a l  I  Je  kep;  o f  tne  sp , -ay ing /s tac- ,  1 :  z ing  cone o i i
s io ' rage areaS ,  ,  cado i , l i  area ,  anc hau' l  /connuter roaCs ,  ' l  .  e.  ,
ca ies ,  'u :ne ,  ?ype,  anou; ' i ;  anc  loca ; :0 , ' t s ,  anc  ie  ava :  I  a r .  e
io the txecu- i - ,  ve Secre:a:^y.

A l  :n : i , i a l  co inp ' l  i ance  :nspec t ' i o ; :  w : l i  5e  requ i rec ,  P .ease  no i : f y
us v lhen your constt^ i , tc: :o; i  :s co;r ,p;e;eq anq you a:^e ope'rai lona' l  ,
so  an  lnspec ; ion  can 5e  per fo rnec .

( ' l r e p . a l  r r

i xecu; :ve Secr"e;aay
U;ah A:r  C.onse:  va i ion Conn:r ;ee

I4,?K:; S

cc :  Soutneas ie rn  3 :  s i r :  c i  ; - lea l :h  )e ,o i .
EPAl,?,eg:on f I I i  ( ) iornan i luey)



\ ,  vUCt  l - rg f ) ;,' it ^t:'I^:\ T J .; ;-..lAl'^';
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150 Wesi No;: . i  ie i ;p.e, ?.0. 3ox 25CC, $. i  i -ake Ci;y,  Ulai i  64;;0

A,v,il S. i jcxerr, Aci,,rg D recior
ioocn 426 Aii.533.i..:i

. i ; ; ies O. ) lason, I ' i .D,, ; i ,Lr i .
i xe : , i , v ;  j , r ' : c lo r

S u i . 5 r 3 ' o l i i

t r ." ' :s: f , i ' -r
i . l ; r : r r ; . r  ; l !  t i s . r : i i t  S e t u i c c a
i :  j i .  ; . tn  - - i i ' r . ' , i i  i i r ' d j i I
.1 ' ; r l . i1 r  . j  i . '  o i r  i r  S?rJacer
ri. ' .: i ir C,;r, '  I i iatrc i^J

c ' rd  S tor rooros

' : 1 : : : C :  S

-  . . , ; ' ,  i r i . s . ' r .  4 , . , '  S i r U i C d J

. i 'o i , c1 '  re i  i , ' o r rm€n I
, " ; "c . ;c ; j  . j l cmrncr
S io id , laec i lA  Laoora tor t

! ^ 6  ' -  '  a

3JJ-  O .  . rO
\ r - . ,  

' ' !  I  r  . .  1 . .

, t t l t  . ? r  i Y O v

5 a i d 0 i  v .  q ; : g , e y
' .  

3 C  
- 3 F ^  J  ^ ^ ,  - ' : l -  ' 7 ;  ^ :  - 3 . a

r . u J  v s  V V ! v  b  l . u r r u > u l

l ^ a  ^  ' r ^ r a
|  \ , r ; \ C i  i \ 9 5 \ , r s ; .  u g 5  r  . r r u .

, r .  " .  3ox  ' , J27
J . ^ r  ^ i  r I  : " ' ! a  

I

, - r  r V E r  V r  U - i , / \ l , l

R9: Sec' , ;enr,  po;rds

l : :  ^  V ^  . ^ , : , - ' c t : ,y e . r  * i - r y , - r / i

. ' ;e ; ,ave rev' ie l /ec ; r ie A,: ,^ :  ;  3,  
' l  
930 sec , ;en;a; :  on and i ra; ; lage

cr ; r io ;  p ;a , l  anc  suppo. ; ;ng  :n fo ;  na i ;o r i  fo r  ihe  P;n i lac je  Mine
of loi.rer Resoi;^ces. T,lese :iro pc.-,;s a,^e to provtCe for ;; ie
rJ ; ro f i  f , ^o ;  a  - ,en  

lear  21  
' r ,o ;c ' : .3 ; ; l c i  

ra :n fa ' l l  o i ]  ine  i : ' i l ne
- : ^ r  . ^ ; ^ -
t r r 5 e i r i J C U  q t C q .

.rs a res i l i  of ou n ' ie'/t e', ' ,,, i : ie i: ar,s :cr lne Tover ,?,esoui"ces
, - , ; i roc rc  i , , i i ,e  secr ;e i ;a ' ; ;0 r  co l l i i o i  pc r ,cs  a : le  appr0vec  anc  a
c l i s t f . c : ;o l  :e l : ; ;  as  co is ; ; l u ;ec  j y  ; ,1 ;s-

r .  i . ^ ^
. > J i . g u  / i v V , l . l g \ . .- ' ^

\ ; . - - .  r i 2 7 :  u i a . n : : - .  j C  - . n r 1 1 r ' p r 4 - r  a r
r .  J L i t r r w r E i r -  r  i , J ' q r J  r )  , J i v V , u 9 v  V . r
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- 5  ' l  ̂ - - -  ?  - - ^ - ;
q b  r E C r ) v  J  t E C v

f r u s  I  L r U r i C ^  r
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Re: r \P;ES No. UT-00?3507

lear l i r .  Qui  g i  ey :

As  you a i  e  aware ,  i ,he  i \PD:S pern i i  p rev ious ,y  i ssueC to  you by  EPA
exp i res  by  i t s  o i rn  ie i ' ; : i s  on  December  3 i ,  i980 .  A , though you have app l iec j  fo r
per; i i i  re; ' ievral ,  i ie lv i  I  i  be unable io re ' issue ; i ie ?e. i l ' i t  by rnat c jate.
r ^ ^ n n -  . ,  - 1 . ^ . - ^  : -  ^ ^  i  - +r J r . / r r ) c \ r uc r . r , y ,  u , t e fe  ;S  a ; l  i n ' i e r i ;  pe r ;CO 'ce ; ' aeen :ne  exp i r a t i on  da tg  COn ia ingc
in  ' uhe  p r^ev ious  pe rm i i ,  ano  rne  r r f i i e  anJ /  rene ' l i  a ,  pe r ; r : i  w j l  I  ce  ' i ssueC.
f ^ ^ . . .S e C c ; S e : / O r j ; l a c e  a  ; r i n e t !  c f i 6  S U i ; l C i e n t  a p p r i C a : ' 0 n  I 0 r  p e r i l l i  i e i € r v d l ,  L n c e r
i ne  p rou is . io f i s  o f  E?A 's  i1a ;z  l y ,  i 980 ,  Conso l  , "a ;eo  Pern i i ,  Regu  ia r io ; ' r s
(15  F i  33425 ,  40  CFR 

' i 22 .5 ) , :ne re  
i s  a i i  au i0na i : c  con i inua t i0n  c f  i , 1e  per ; r ] r ' ,

cur ing  ine  in ;e r i ; l  ber l ' reen exp i ra t ion  anc  rene l /a l .  You sho i i ld  be  arva i^e  :n , i ! ,
un6er  ihe  re rns  o f  i n i s  reEu la i ion ,  a l l  o ;  l he  recu i renen ts  an i  conc ; ; ions ; ;
you t '  cur ren i  permi i  ,d i l l  rena;n  f i r l i y  e i ;ec ; i ve  un ; i  i  i r ie  re i ie r ' Ja ;  per ; i ;  : s
r  ) )  u t ru .

Any v ;o la i jons  o f  the  pern ; i  d i i r i ng  
"ne  

in ;e r in  per i cc  e re  s . i ,ec :  :o
en fOrCe 'xen i  aCt iOn  Dy  i r i e  Agency .  Ac jc ' i l , iO l la i , y ,  a i  i ; l e  c ;sc rc ; : cn  o i  ; r ,e
pern  j i ,  i ss " l  ng  o ; f  i  c ' ia l  ,  yor r  reqLes i  ;o ' r  pern ' l i  l ' e i ie iva l  can  ie  cen:  ec  o ; ' j  ; ,1e
0as js  o i  v ty  ia i lu re  io  ccnp ' ;y  dar ing  the  ' in le r l ;  per ioo .  Tne ce ; i ' i a l  ' r l0 . .6

te rn lna : ,e  ihe  permi t  con i inuat ion  and sub jec i  you  io  an  en forcenen i  ac i i cn  fo r
d iscnar5e  w i thou t  a  per ; r i i .

A; ;er  r re have co,np ieEed an eva tuar i  on of  ' ,ha necessary i  nf  orniai ' i  on,
inc l . c , rg  o rp l ; ca r :cn  For r ;  2C t i ' ne re  app l i ca ; le ,  a  pern i i t  w i l l -_ce  d ra l ted  ano
r r€  , . i t ;  i  t . ; l i sn  no l l ce  o ;  ou ,^  , , ^ r ren t  lo  re ' iSS;e  ; ,1e  pern l i ' .  The c ra ; t  pe ln ; - '
r r :1 ,  con ,a ' in  e ; f l uen l  l r ; i ; t a r i0ns  and  o iher  p rov is lons  re f lec t ing  the  va r ious
r€ -1 , : re ;e i i ; s  o f  i ne  C lean  i l a re i  Ac t .  The  pu ; l i c  no i i ce  and  re la iec  in fo rna-
I  j  on  ; ; i  I l  s - i lnar ize  rhe  proposec i  pern i  t  and w i  I  I  a l  I  ow ih i  r i y  (30)  Cays  f  o r
- . , r - : i  i ,  f i a : r -  - c . r + i - "  W l l l  O e  i S S r r e C  S O ; e I i m g  a f l e f  i h e  C I O S e  O f
i J U U i i L  t , v r , " r r C j l t ) o  l l  I  i l ; c i  / g t ' { r l '

ine pr jJ l i  c  corneni  Per i  od.

i Ic
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CSx  ' ,22 .J ,  ̂ l  I  I  :e rn i  na ;e

cc :  i r ' ; ah  Cep i .  o f  i ea l  i h

[?A,  J iah  Sr ,a te  Eng i  neer
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pr^ov: ceo i . incei  t ie ier ; i ' is  of  5 U. S.C.
r rpon :ssuance  c ;  i ne  re ; le i va l  pe rn ' l i .

- - ^ ,  t  ,

ca i j i c )  anc
4C

Q . i  n r - : ^ a l  r r  , t . 1 t r F) I  nce ie , y  J /ou rs ,
/ t  I

\ / / , r t r i '
a7:lii/i./t?-

/ ' , / ^ ^ ^ \  
^  

\ / j - a ^

u ,<a i c?  - .  v t i s0n
v  i  l p t i O ;
In; /orce; . ' :e, l i  l i  v i  s ion



U N ; ; : D  5 ; A ; A S  E N V i R O N M : N T A L  P R O T E C T i O N  A G E N C Y

;EG,Or i  V{ i ,

1560 r ,Nccgf r  s i f ,EE i

DaNvef,. coloeAoo 00?95

.  IYUU

Ri i :8A i i -A

ii,r. ) ' i i  chael Gl asso;i
^ ^ ^ r ^ ^ i - !

u g u ; r . , , 9 r J u

Tol . ,e r  Resources ,  Inc .
?cs ;  0 ; ; : ca  3cx  -CZ7
7'r^;  ce,  Uiah 645C:

ieai^ i4r .  Gl  asson:

r i r r >  l J r r . L E ;  r ' r c l )  i C L g r Y q ; u

of ;ne prop os ec ?: ;^,r lac I e r, ' t  ne
your  iebruar^y  :3 ,  i98C,  PSD en:ss ion ' inven iory
near  P l ' i ce ,  U ;ah .

3ecai ;se of  rhe :^ecent  co i i :  t  ;ec :s :on : ; l  ine case of  A labana ; )ovter  Cc.  vs .
lo;qlas i{ .  Ccst le (D. C. C' ircu' i t  78-i005 anc consol idaied-i , lT5f,- f f i - : f f is-.'.......-
r r C l t u d U  O  J O i  u l q

15 i ,1 7BC0). in i iElr t  of ' "his iray, vre have deiei;ni ied ihai your proposed
; ; ;e  does no i  neec a PSi  a ; r  quai : iy  per^n; ; .  lJe be l ieve your  proposed m' ine is
- 1 . - . . , . ,  c , . i . i : r r  i O ; h e  P S C  f e g , i ] a f i O i l S  C e C a U S e  O ; - ' r , i e  n e W  d e ; : n i t i O n  O f  ar r V e  r l | J ; J  ) u u ! ; C U i .

;a ; ' o r  source  and ; r ' ,e  accor ,pany ing  exc ius ion  o ;  fug : ; ; ve  e ; i j ss lons  ( inc ' l ud ing
f  ug : i , ve  cus ' ; )  as  d f i r iounc€d ;n  the  proposed , rSD reg ; la - " ' ;ons  o f  September  5 ,
:  n  t A  |  |  t  - _ . -  ^ t  \

. Y l Y  i h h  i (  i - Y ! + ) .

r . , a . , ^ . - r ^ ^ r ^ .  - ^ , , i _ - /  : . - - :  L ' ^ ^  t ^ ^ : - . ^ i  i n  A ' l  a c a ; a, r C r / C i  s i , C  r d 5 > -  j / u u  d i  C  6 g 7  , 5 € -  u , , . l w  L l i g  r i C L  i 5  r U .
a  . t t
J  a t , r a F  t . t f  !  I
I  V r i U l  l l  I  t  a

,1ave f r j r ; ie ,^  s :gn i ; i ca , r ;  i ;pac ;s  o , r  ;?^ 's  PSi  leEu; 'a ; ions  and may a ; 5  a a !
I EiL, t,

- - 4 * - : !  - ^ 3 . ' ^ - ^  t - , t , ^ ,  . ^ ) a . . a  ^ , , J - - - 1 ,  . 1 - a i a * a

/ t r l i t t l t r  C r v r r U i r )  c 6 l t € l r  U l l t t r i  E A r ) g l i u  i  t r y t r r C v l U ' r ) r

i r  ' is our in-ueni i ,o vroi ' ;< vi ; ; ,r  0Sl4 and the S;ate to incorporate in the' ir
A ' -  ̂ - r 4 .  F^^ . ' ^ .S  ;C  COn t r " t l  i a , ^ ; jC " l a i e  e f i i s s i o i l s  a ;  n ;nes .  i  have  f o rwa rdecJ l  l / q i  q a i l )  l r l E c ) q i  (
, 1

cop:es of  your  e i r i tss ion inven;ory  to  ihe Denver  0SI  c f , ' i ce anc j  i ,he Uiah Sureai ;
o f  n i r  Qua; i iy ,  I  have a lso  i r ic  i . . . i ied  a  copy or  rhe Reg ' ion VI i l  gu ide l ine
dcc i ;neni  0n a j r^  qua ' i i ;y  rev ' :ew cf  sur face n ' i in ' ing operat jons.  Th1s documeni
f.ras ine bas' is for our deieri i l rnai ions as ' ' ,0 what consi j iutes accepiab' le control
neasures,

If ya.r r',ave
l  - . ^ a \  4 ^ , 1  ^ 1 . a
i J v J /  O J / - J l O J .

a; iy  q res ; ions ,  p ' lease con iac i  Dav ;c  uoseph o f  my s ta f ;  a t

i l iC  i 0SUf€S

l a

l J .

iohnson,
Sradford,

0S, \ ' i ,  w i ih  enc losures
l t . . i ' - I ' i r . ^ : - :

V 9 g i l  D s t q ; q \ .  v r  1 1  r r  q e q l ' v J t lvi ih ei:c I osii:^es

Civ is ion
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r \ 6 r t r €  V t  | f l q l r v g g .
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i d i ' r i l t  u v € 9  U ) t r .

a  , - i ^ . ^ :  t \ t .
/ l u v f  f v t  I  v J  .

; . t , c L v i v E  v o v € .

r  C i  r i l r  i l c i  t i ' l  V r r  r J 9 9 9  r
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,?e: Roof Cont.rol  Pl  an
Pi nnacl  e l l i  ne
i .  D .  l io .  12-A*74

Dear  , { r .  Qu i  g i  ey :

The roo f  con i ro l  p lan  cons is r :ng  o i  LB paEes,  i "ece ' i ved  a t

rn ' :s  o i f  , ce  on  December  22 ,  i980 ,  has  been rev iewed anc j  i s

approvec. Thi  s ' i  s  a mi nir , ;m roof conirol  p ' l  an ano r , r i  I  I

s i , ipercece a' l ' j  previously approvecj  p la i is,  supp' lamenis and

adcjenduirs.  As required by 30 CF,R ,  75.?AA, the p ' lan ixust  be

reviewed by i iSHA eveny six non'"hs.

Er^,c. os.i re

rfi. \
t ; i  + . :  l : iw
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! - . . ' l  v
r t , - r : i . . r .  r . , . - . a , . a l l :

w
tuaf,r( Ailo AooRtss of AGtNcY

Ani,erson c Riddle
' ^  - .  O.  Box  549

.adisonvi l le,  KY

Insurance

4243r

CO|.IPAN:gS AFFORDING COVERAGES

CONIPAilY ;\
LETTER A OLd Re ub
covernv !
L a f  r l R  g Fi rs t  S ta te  Insurance Co.

NAME AIiO AODNESS OF INSUREO

Amca Resourcesr lnc .  rTower  Resourcesre
P,  O,  Box  7 I1
Madisonv i l le ,  KY

MPANY
I  t t i

covprruv I
Le;E^  - ,

.f's

q Z + J L
-

cof,,tP;NY
LETiER -

POLiCY NUME€R
POLICY

IXPIRATION DATE

mr ts  o t  L i ab i l i t y  i n  Thousanos
c i C H

OCCURNENCE
AGGA!GATE

.  GENERAL LIABILITY
: -

A :  ;v l  coupeExErrsv€ FoRM

; LT 
"o, 

*,,r rr-- PE RAr roN s
*: ; !  exelosroN AND coLLAF€€

! = hAzARo

i rJ UNo€RGROUNo HAZARO
| ; vi PROoUCTS/CoMPLfl to
l : i  oPERArroNs HAzARo

i l;{l CONIRACiUAL INSURATiCE
i Il BpoAD FoRM pRoPERry
i = DAMAGE
i I  Yl  ,^rgrP6xPExr 'coNTRAcroRs

I  I ? i i  P t R S O I i A L  T N J U R Y

i

ze-34668 7/L /8r
800lLv rruuRY

PROPERTY DAMAGE

t

t

t

5

BOOILY INJURY AIiD
PROPERTY DAMAG€

coMEtN€O
s I r  000 t

PERSONAT 'NJUFIY t

;  AUTOlvlOElLE LIABILITY
l r r
: I  I  COMPREHENSIVE FORM

i I o*nro
I I ",,r,i r-t
I t  I  No&€wN€o
I

BOOILY iN. ,JURY
(EACH PTRSON)

BOOILY IN.JURY
iEACH ACCiDENT)

t

t

PROPER;Y DAMAGE t

EODILY INJURY AND
PROPERTY OAMACE

e n M A t N t t

t

I EXCUSS LIAEILITY
I

B* *  i ' E  uMBREL iA  FoRM
I r--i
i  l_ j  oTH€aTHAN UMBRELLA
i ronv

> 1 ) q 5  I 7 / r /8L
SOOILY IT{]URY ANO

PROPERTY OAMAGE

COMBINED

! 4  r  0 0 0 I

"*,oRx ERS' C Oi\'l PENSATTON
l l a n d
a

I  EI\IPLOYERS'LIABILITY-
I oTHER
i

BC-4 4 9 t3 7 /L /  8r
STATUTORY i

I

l .j  ' 1 ,  000 ,  0Qe* . ,o , . , .

rl
oe s c e, p.--,o n o i' o p i *o t,o n siroc f 6 * i,^, r,u c re!

? k  o v n l  n c  - l  n -  O n l , /e . L ! / 4 v ! * v r r

**  fo l iows pr i inar i /  po l icy  forms

Cancel la t ion:  Shouio any o i  ihe above descrrced por ic ies ce ca; ice i iec ceiore i ie  expi rat ion daie thereof ,  the issuing com-
pany  w i l l  endeavo r  t o  ma i l  l o  days  wn i te r ,  no t ; ce  l o  i he  be io i v  na rnec  ce r i i f i ca te  ho lde r ,  bu t  i a i l u re  t o
ma i l  such  no t i ce  s , . i a l l  impose  no  ob i i ga t i on  o r  l i ao i l i i y  o i  a ; r y  k i nc  upon  the  company .

N . . \ t f  ̂ N n  A n O n F S S  O r  '  t n T r f  t T ^ t  F  r { O l  t r F A

I t i . ' i q i r , r r  ' , f  r r i  I  t . l ; r q  F ,  l l i r r i , r

. L 5 t l l J  t V u u  l -  r ' l \ r L  L l i  ' J ' u r r r 1 r . l - c

Sa l , t  Lake  C i t . y ,  UE .ah  84116

L2/e /80

,9



- ' # :  - ' #

\Ar . . i  af iD Aoci iss ot  AGENCY

,  ,  r : .  - r ,  
r _

Anclerson & Ri<idle Insurance
r* .D.  O.  Box  549

ro isonv i l le ,  KY 4243L

COi;iP;\Ni!S AFFOROING COVERAGES

COMPAI \Y

Id
CO\1PAI\Y
L t l l L x

COMPA| \Y J
L i :  !  L i

CQMPA, \Y r . .
! t t  r t K

Fi , rs t  S ta te  Insurance Co.
NA:.ri Ai\D A0OiESS OF rNSURto

Amca Resources ,  Inc .  rTower  Resources ,e
P.  O.  Box  7 I I
) iadisonvl l - le,  KY 4243L

.a

-:,rs 
.s io aenlry iilai poiicies of insrrance irsieC below hay€ been issued to ihe ,nsured named above anc 6re in force a! iir:s il, '!ie. ,iwrtnstan0lr.g a;1y :eci,remeni, ierm or conc,tiJn

th€ poi;cies cjescriD€a nerein is subject to a'i iheci ;:/ coniract or cther Cccumentwith respeci io which this certiiicate may oe issued or i;ray penain, the insurance anordec by
i1 '?s,  exclusrors an? conol i rons ol  sucn 00trc)e5.

f !  F a  C F  i l r S U R A ' \ C t

I G;N;RAI LIAtsTLITY

POLICY NUMBER
PO.TCY

EXPIRAiTON DATE

7  / L /  8L

OCCURRENCE
A6GRE,3A:t

A zc -34668

*

i  IJ UNDERGROUND HAZAFD

i i/ I PROOUCTSiCOMPLETED
llv oP€RATtOfrtS HAaARD

i xJ cor'rrnacruAL rNsJ.RANct
iG anoro FoRM PRff iRTY
i= oArJrAGE
I IiJ INDCP€NDENT CORTRACTORS
t -
I 
XJ 

PiRSONAL TNJURY
I

r  f ,  000

' AiJTOiitOSlLE LllElLlTY
l i :
I ;__-l COMPREHENSIVE 'ORM

l i  i  o w r i o
I i--:| ,_l r'tPEt)
t - ]
i  I  I  t toNowNtD
I

! EXCESS LIABS.ITY

i  FoRM

J WORKERS' COMP€flsATION

and

i  EITPLOYERS'tIASILITY

OTHER

EODILY INJURY ANO
PROPERiY CAMAGE

l
i ---:

A * ' T  ; X J  U M B R T L L A  F O R M
l i -
i  j  I  O 'HER IHAN UMBELLA

9 45437

BC-44913

BOOILY INJURY ANO

PROPERTY OAMAGE

COMBINED

STATUTORY

t  4 ,  ooo

I 7 /) . /  eL

!

I

l
I

SOSlLY i t i JLrPY
( .ACH PERSON)

3C0iLY , iULr .Ry
\ a A U n  A U L | u L , \  i l

PROPaRiY 0Ar,i,\G€

O€SCATPTTON OF OP€RAItONS/LO@'tONSnr'EhtCLES

*  -  explos ion only
**  fo l lovrs  pr inary pol icy  forms

Cancel la t ion:  Should any ot  the above descr ibed pol ic ies be cancel led before the expi rat ion date thereo{ ,  the issuing com-
panywi l l  endeavor to mai l  f  0  days wr i t ten not ice to the below named cer t i f icate holder ,  but  fa i lure to
mai l  such not ice shal l  impose no obl igat ion or  l iab i l i ty  of  any k ind upon the company.

l q q r  l t  I  r

t rAMt  ANn AnOR€SS OF CIRTTFICAI t  i lOLDtR

O F F i r n  o l '  5 r t t ' l ' n c r -  M l t ' t r  l j r . c l ; r r r r n l , i o n  t
I  i r t  | ,  r l - r ' ( t l l l ( : l l  t

.B rooks ' I ' ower ,  1020  I5E , i r  S t . .
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EXHIBIT I I I -A
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5 C  f  e e  c  r . n  i e r . g ; . .  \ t : " -  i  t e  ? L a c e c  o e ; \ { e e ;

corner  ?os ;s  a : - ^c  De ;wee; .3a ;e  ?os ;s  a i . c

cor ; ie r  ?os is .

4.



C . f ^ r ^  ^ . - i
\ r e  r E i  J e r r g  -  J  e r r \ .  r  € r r r l J  v  a \ ,  ! g

U g  l , r ( J r r L g \ a  L | J  l i r t J l - r r u  l & r g r r

/ ^ ' - , . - - ^ \
\ D r i l l r r u J /  r

? a ; r e ^ S  W L r -

. c ' l  - . . J ' ^ .  ^; - C X l C r €  S ; ; a ? S

G .

e.

Al l  g rouncs  \ { i r . -  be  ex ;enc leo  up  ;he  ;a -

Dr rc  a ; c  Do i ^cec  Io  eac i  s ; ra ; i c  o t  ; e i i ce  .

l ' l :  - , n : . - . . 1  - r - -  . - ' - ^ ' l  1  ^ u - ^ ^ ) a , :  - ^ i - _j - | r r  
E ; a \ . , t r ^ r L r  L e J S  > r r e r ^  J g  5 u r d r r U € 9 ;  b 9 r t - -

c ra r fn ,  Da re  co??er  r J i ; e ,  s i ze  250  ) l c l l

_  j  . .  - ' - . . -
l r l !  i r  l r r r L r r r .  .

^  1  ^ g n . . - . . t  ^ L ^ r  - -  ' - ^
I t o  n  6 r L J u r r \ r  - a ?  S t r o r r  r , r €  J !  L J V r \ i C

' ^ ^ - - ^ - ' '  
^ F  ^ ^ ^ - -  - i ^ . , :

^ r t c l L  ! \ . r \ - q L ( : : \ J  c t L  g q \ - i t  
d t  

L J u r ^ u g s

o; -  a i r l reak  s \ r i t ches .  Eac . t  g

be s i i -a i :cec ,  so i t -Cra \ r^  ,  oa te

.  
- i - ^

J I 4 g  / - J V  r r \ / ^ r  r l l ! r r r r r t ( r r ^ r r

a - ^ .  .  ̂ . ' ,
\ . ' ! l . , | L ^ r r \ J  w 5 ! g  l - U r ! r ^ g U  s r U t r J  L \ J  t - r l E  r . r c r ! ! .  

5 ! t J u r r L (

1  ^ ^ -  - ' -  ^J . O O ? ,  i O ; i r e  e . e C C ; O G g S  a ; L  r O  L ; C  S t i J b s d L - U i i

sEruc iu re  s t ia i i  ce  Dy i ;e ' ^T^ ic  we i ,o .  3o i ;ed

' t  n '  sha i ;  be  'dsed  on  a i ;  e iec ; - ; i ca ii5 r \-,, UrILr \- ! clr.r:J c

ecuiDi ieni  wi ;h i .n ihe sr ibsca; i .oa aird sw:. ;ca-

gear  nouse .

8 .  A i f  cono ' r i , ; s  sha i l ,  be  Do i - .oec  io  ?aae i  ooarcs ,

i r : ' re  ; roug is  o r  o ; ie r ; .e ia - l r , c  e i ^cLosures  by

nea i i s  o :  g roua i i ; ;  Dus i . i . ; ; s  o r  S rou ; l c  c -an ;s .

tsonc , ing  is  io  De ?rov-cec  across  a : i  co ic -J : . ;

co i l i ' .ec  i  j -o ;s  tha ;  a re  ; io ;  ;u ; .y  i i i ;eaqes  .

Sucs ia t i -o ; l  S i : :uc tu re  Cons  t ruc  ; -on

i .  The  con t rac ;o r  shaL) -  supp ;y  a i i  na ie r ia i . s ,

fab r i ca te ,  and  e :ec t  i he  heavy  guage  s iee l

- '  3 ^ n
\ r  ! u r  r - . . E  i ; L | J t J ^ i g C , L r

o?e-rai ing har^c ie

- :  - - . -  ^ ' - - ' ' ' t
.  \ ,  t I i r L r  L  e /  D  ^ ^ e !  A

copPer  w i re ,

7.
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. l r r D  L r  \ r L  i - \ J r r D

;  ; i ie s 'do-

sneq  Dy  ?ur -

c l r  C  s \ , ,  \ rg

r r \ J  L  l r g  L q r r t i \ .

s ?e c  - ;  : "ca-

i E 5 . . / \ J r r D r t r r €

^ ^ ;
e r ^ ( r  € r € t - s - L . r r l

/ \ - , _ . :  _ ' _  -  - : - - - , , _ ' . <  _ ^  ; q - i

i C  .  V L r u r - r r €  ( l r  s W r r r a ! 5  q r r L

- ^ 1 5  u \ J  L . r g  L \ J r r J L ! t - L L ! L r r ^  l ,

^  ^ . ^  ^ i  i  . - ^  . : . . - _ - '
> L ! t g g \ r r C  5 r r € r J .  U C  r u - I l i

\ : ^ - ^r \ r J u E  L r r i i u  ! i e  C f a \ f : . i i g S

gu^oe j . : . i ] es  o i . y  a ; i c  a le

'^  ̂  . .  ̂ . - , :  :  ^ ' -  -
l \ ,  l r E  L r D g \ J  c l  5  - 6 r J r  r u d .  l - I \ , ! t

l ; ^e  co i i : r ac ;o 'a  s i . a : i  ae

5  u  !  L I L

J q i r  L e

D  L C I  L . !

\ -  l l d  D g

u  D g u

L U

L , r r l

€ t D

enO r ig; i

L r l , , l r r i l  .

?   - .

l . v l  \ r g J ! 6 r r t  r c r , { U \ J ! ,  L a J L  - \ - e L ! \ . r r r ,

o f  t i r €  sucs ;a ; : . o ; i  s ; r ' J c : . i - i e .  Tae  s ; r ' r i c ; u re

^ ' l ^  ^ :  1
D a r e J .  L  s e  q C . D  i - i i i \ < L r  U r r  L . r €  t J a D  ^ b  9 r  r J V V  I  r . l i  r

iension ?er wi-re :  L5o i ' , :on s;r :at-gi i :  anc

80 ) i?.{  r 'z i ; ,c.  ?; ie coi i ; rac;or shaLL oe reslon-

^  j ; -  . ^ .5 ! r r r k 1  r U i  r e c a ; ! ; i 3  a ^ -  i . e C e S S a f ) /  a i : C i . O ; S  a ; C / O f

= - - . -  ^  - - :  - L - ' _
r o > L g r l g l  D  W , l - u . r J - r !  L r . C  \ - \ , , l r r L r €  u €  ! \ J U ! C !  D  e ! . L ^  , e s D

t t l  L J r g g r  L \ J  E r E L L  L r r E  J L . s r , e u l g .  a . r g  9 \ , l r r g - q U L ( . i , r

r  i <

D r r c l  . L ,  . l  e l D V  u g  r Y D J 9 r ^ D r J r E  ! V i .  d I i .  l v V r r \ ' ! g g g

wo- rk  assoc-a :ec  w : - ; i  : i e  suos ;a t : "o r .  cons ; ruc -

L l - L , f  l r  r

, /
L  t  a l I ( :  r r r \ - L , r r i t r r E i  r ? \ J

l ' / i ! ] "  qeao-gr ,d  o i .

b u d L t t r ! l  D g r t r L g \ J r €

2-po;e  ;e r i i - r .a :

( J r l  ! l r g  S L r i J D  u e L ! v r r .

- - L  - '  ^ L  r ' ^ - ^  ^
w t r l . L r r  4 ! g  L . r r E g ,

corrcuc tors ,  shai l -

^ a  - L ^  ^ - - ' * ^ - ^ - j ^ -
t r t  g t l g  D t r ! r D s c l E ! v r r

60 P,et iz

^ - i  ^ :g r r l r  L l -  u

W E af,o

( : g

r  J . t l g

S U D -

sp a;'i

t f t * ^

u  r l

.  i i i €  I



sw i - i ch .  i i  aac i ; : .o ; i ,  .3 /S" ;LS Grace  E ,

7-s  i - rand,  ga iva ; : i zec  s :eeL s ia t : . c  rv : . re  car f  : "eo

- :  ^ - ^  - L
c r t v r r 6  g r r d  O V e i : i i e a G  ) O W g f  - : - i ' e  S i ' 6 ^ ^  D €  S O i - r G r y

g- fou i . cec l  t o  c i i e  s r i Js :a ; j - oa  s i f t i c tu re .  Tae

^ . . ^ . .
1 - t J r i s ! e u L \ r !  D l r e r r  l l g  r € J J \ . , r r r D r l , r r ( :  r \ J r  L g i r ( . ! r r c l l - I r r 6 i

- r i ie  inco; i i ing L i ; :e  o i ,  s  t ra i i .  insuLarors p ' iov: .ceq

O y  E i . e  ? r l  . u r i q s c ;  e i ; t ,  i i O U i E e C  D y  C i e  C O i i f a C ; O f  ,

Tne con ; rac ;o r  sna iL  ce  res?ons ; .b ;e  io : :  p ro -

vic i ir,g a ;i ie a;rs io so * lc l; '  grour.o ;he s ;a c ic

- . : - - ^  r l - ^  ^ . . ' - ^
W r i E  L U  u i r E  S u i . , t D L d L r \ , , r r  J g r L r L L u ! g  c l l . u  L \ , ,  r r . c t ( \ g

i he  connec i : -o ; i .  T ; :e  con; - ;ac io r  sna l -  ̂  s i ;pp iy

aaci  i r^s ia; ,  i  ine j . ; ; l2er w-res reci . i i r 'eci  De;ween

tae s i i :a i i .  i is i i i  a;o-J s a; id ;he L i ie-s;ce oi  t i^e

inco ;a ing- i : -ne ,  a i r -a ra .<  sw: . i c ; i .

3  ,  The ? i i - rchaser  s .1a . ;  supp iy  a ;c  ; ; ,e  co ; ; rac ;o r

sna i i  i l l s ;aL  !  ; ie  : . ; l con ing  l ine  sw: . ;ch  on  iae

sr ib s Eai  io l i  s  t ruc -r 'ure .  Thi  s swi ' ;ch s^iar i  be a

Ehree-po le ,  gang  o?era ted ,  a i r -b reak ,  ioac l -

h , - - ^ ' r  - . - . : " ' ' l  1 . ,  . 1 a . : r - " : e O  S W L t C i - r  f a : e d  a i  t 6  i ( VU i . g e r ! ,  r r l d r t l r ( a l r J /  v r J g l 6 L

ai :d  600 a in)e ' res.  The s\ { : . ;ch o?era: l i .g  ; iecha: : is ; i .

r v i ;  I  De  a r  ra i . gec  so  i i . a i  - " ; . e  o?e ra ; - ; : 3  na ;c  ;e

i s  i oca ;ec  ;ea r  g rou : i c  . j . eve ;  e ; l ab i i r . 3  : ne  s l { : ' i ca

f  ^  k . -  A t6  'Ou i rq .  Theu u  v e  w g c i l € G  a i i 0  C - O S g g  ; f O n  [ n e  g i

swi tch o?era i : . ; ' .g  i ia ;^c i -e  shaLl  be gro 'L i i 'de ' l  as

spec i f i ec l  ? rev rous lY ' A ne;ai  iaai ,  grounoed

as prev ious i .y  spec i ; ied,  shai l  'ue Prov ided by



1.

purc i raser  a i^ ' l  i r . s :a^ -ec ,  Dy  cc i . ; rac ;o r .  I i l e

s rv i tq i r  s ;a .L  be  a : : ra ; .gec  so ; ia i  i t  w : . . i  au ;o -)

ma ; i - ca ; i y  g ro ' L i ; - .G  a - ^ ;h ree  p . : ases  oa ; l i e  l oao -

s ide  o f  i i l e  sw i r ch  whe ;  i u -J , y  : . i i  " ope ; l "  pos i . -

- - . ^ .
L ! L ,  l ^ r  r r r €  g U ! r L ! d \ - L \ J !  S r r o ! r  r r i D L q r l  L r r l D  D l Y r L l r L .

- - :  * - 1 . ^a i i G  r i i i l r t c  4 -  j .  ; i e C e S S a : y  C O - i i : e C ; ^ O : ^ S ;  L : l C . i i G ^ ; 3

g- ! -o i j i :GS,  bus lso:k  a; iG r+ i res ,  ?ne Dusi - r rg  wi i i

be  su??L ieo  by  ; l - . e  co ; r rac io r .

:  j - L - - j -  ^  ^ - - - ' l :r : . $ n L n i n g  a t t e b - u i s  s ; : i a ^ -  C e  S U ? ? . ] , € c  o y  ; i e

J L i ! 9 l t q ) g A  q l . L .  ! r r D L c . - t g u  e r r \ r  \ - \ J ^ . r . g t - L E u  v J  l - . l g

concrac ;or  on  ;ne  Loac i -s : -oe  o i  ;ne  t "o  KV i : : -

L L r l r l I r r € i  ! J - r . g  > w r L l - r r r  r r r E D E  ^ r g r r u r r ! r t 5  e ! l g D L \ , , r D

^'^ -  r  ' l  1^ ^
S i - i a r r  D €  f c i g C U  r r . J !  i i s  r c L S ;  q U  ^ \ V  E O ; f O U i . C

^ . ^  - ;  - - ^  -  
-  a

c l r i u  O n C  b . ^ c - . i -  v e  l ; U V  - \ , c G  : C ;  e a C i .  ? n a S e  ( J /  .

t r r r .  i U S  i t o ; d ,  
" v ' . 1 - i . j  

a ; C  J ; O ; ; C - ; g  S i 6 r . i  D e

i . ^ ^ -  j  ' ^ . .  F ' ^ ^
A r t D l - g r r E ' g  s ' l  ! r r € ' v r , / . r s ! C . l , L V r  .  ! r i g  \ , v I r L l € L \ ' b l / r

- '  . ^ . '
W i ^ r  S - ? J - , /  C ^ ^ €  C U S - : i 3 r  i a  G L i a . - ^ ) e u ; i  g i L ) t i . i G

5 ( a 4 a I  ! . r E  ' J L W V  I \ r E \ r  r

Tl i ree  s iag ie -po ie  fusec i  c ' i i i -ou ;s  sha i l  be  ?ro-

v ic lec i  fo r  i rans io r .e r  ? l 'o ;ec ; : -o ; ' l  o r r  che  pr i -

inary  (46  ^ (V)  s ide .  Tnese ;use  cu ; -o r i : s  sna i i

be S & C l iec;- t^c Co;pa;y .ype Sl i ) - iA o: :  equ:--

va len t .  T iey  s l l aL i  be  ' i a ;ec  io : :  a ;  -eas i  16

I<V anci  zAC ai^)eies.  Eac; i " ;sec cu;-ou; ' ; : . ; .1 '

De equippec \ . / i ;h a 16 :(V, 23 ai . ' .?ere cur:e:^;-

1 - ' -  j
i L n l . ; : . L g  ^ t i s e .  - i . e S e  i J S e  C i j l - O U ; S  W i - .  O e

S u ? ?  r ' i - € G  J y  ; i e  ) u f  C a . a S e :  .



9 r  r l r €  J r r A l - r r . a D g r  D r r ( 1 r L  > v l ! L J  6 r r \ r  L r r g  U L r r r e r g v E L r r

S r - i 6 ^  i  i i ' . S . 6 i -  L ; C  + O  ^ \ V  l ; 5 q - i r s t ) t J  t - r t q L  < r . E

requ . red .

?  m : -  - ' -  - : ' !  - : . . . - * - ' - ' -  - - ;  ! -  - . - - "  : - '
I  c  I f l g  l - \ J r r s r e \ - L U r  i r r c a ! -  ! s ! r r r J r r  s r r \ r  ^ ^ . D v c a ! !  € . a -

-  ^ i  I

. r U  r \ V  \ r t f  5  W \ ; r r \  L r r c . u  ^ 5  r € u u * r E U  e  l t a l  l , r \ J D

'  
^ - i ^ - ^  ' - - ' :  - '

\ t ' O I K  \ V r - r  i e  C O ) f e ' t  e : . G  a - - ; e f i ' ' ] - i . o L ^ u i i , 5  W r I r

be  i o r  co l ) e r - t o - co :De : :  co i i . ec i i o ; i s .  A : i  '

: - ^ -
L g r r r ^ ! r l g e r \ , r . ^ J  l V a l -  !  6 r D \ . ,  U e  r  l r r  r r j . ) r ^ E L r  9 Y  g ^ r \

: -nsca l .  i ec  cy  co ; i i rac ;o r .  3us : -ng  sna lL  ce  cop-

/ = - ^ \_ . - 1 _ . ^ _  
I  / \

? u t  L u t r r r i 6  \ l a  J / .

e  A - :  ^ 1 ^ - -6 .  A r r  C j . e a ; a i r C e S  a : - . G  S ? a C i . ; A S  l ; i  ; ; e  S i j D S ; a C i O i .

anc  o i r ;he  subs ;a : io ; l  s i . "dc ;u re  s i i a i l  conp ,y

wi  lh  ihe  L9  7E ) ra i . r -o ;a l  E- iec ; ; i ca i  Coc ie  ,  A i : ;

s ; a t G a - f G  s  )  a ; i c  U ; a i ^  ? o w e . :  , !  - : g ; ;  C o ; p a L y  
'  

s

Drarv iLg .  C ,5C-  "0* ;Goor  Su ;s ;a ; io r .  C-earaLc= ; "

^ ' - - :  " :  L ^  . . ^ ^ ;  ^  - ^ i
S i 6 i .  j .  D g  t i S e G  a S  q  ; e - e ; g ; C e .  A - .  g ; e t ] ; Z e -

46 i (V  par t  s  a re  to  be  ac  ieas i  i20  i r rcne  s  aoove

; i i i i  shec i  g rou ;o  Leve i  .  A l '  i  e ie ;gLzec  + :5 i

. r ^ ' ' l  ? -  r ^ ' + - S  a f e  ; O  b e  a l  i e a S i  i : 1  i n C h e s  a D O V eV U i  L  / 4 !  I

: _ ' _ - '  ^ . -  ^ - 1  ;  1  ^ , , . ^ . r
! I r l . L D r r t i \ l  E i ! v u r r \ r  r g v g !  .

g,  A l i  4160 vo ic  b . ;s  \ . ^ /o - i l (  w i ;n iL  ; i :e  subs la ; io r .

wi i l  be copPe-;  ano wi i i  be i . i r r . i -saec by ai .c

ins "a i iec  by  ;ne  co ; i ; - i ac ;o i - .  ; - '  ; e : ; . : ; l a ; ^c i . s

are  to  ce  io r  coPPer -co-cop?er  cor^ i .ec ; *o i .s  aac

wi i l  be furr , , i  s i iec by a; 'c : - ;s;a; ;ec 
'cY 

; .1e cca-

F r ^ ^ F ^ t
L I  C l I -  L \ , ' A  .



' l  '  ' ^ ^

r v  o  u i ! n ; i . i ; i g  a -J ' ; eS :O- tS  \ {1 . -  Ce  S . i ?? . i . € ( .  Dy  E . - .e

? i j ; c i ase ;  a i - .G : " i . s ; a - -ec  a ; c  co i l nec ;eg  d : !  r ; e

^  1  ^  ^  -  
-  

- -
\ - L , r r r  L r  q L  L \ . r !  € r D  u r U D g  - ' J  q J  

. J r  o L  L r r , c L !  L v  u . . E

i oad-s : -qe  (4 l .5C vo i ; )  o ;  i ; ie  ; ,a : ,n  t ;ans io rae ' ; .

- i - - . ^ ^  i - :  - ' ^
I r r g J g  j . l E r t L r r t r ^ i 5  e j - r g J g L / r 5  V v r r r  J g  ! q u g \ l  r W -

-  / - ! \e u  ! C o b g  h r O U  V L r r r - S  - O  g f O U ; i C  a f . 6  O i . e  S i 6 - -

De p rov ioec  i o ;  eac ; ' t  ? i ase  (3 ) .  A  cua i -?ac i .

groi jnc si.a.L r D€ ?'rov-ce\] .  Ai L bus \./o'rk ,

r v r r ! r r 6  e l r u  E ; t r J u r r u r r r E ;  D r ^ q a !  u ( :  I i ! D L e - I C ( r  O !

i he  coa i rac ;o r .  T re  ru rc :aser  r ' / i i L  supp :y

- f  -  _ ^ - . -  
, , n - - 1 .  - ' - ^ r

c r l . t  L , r L . >  W \ J ! r \  t - r l o L  ! J  r g L l r r r E U  r

r r .  r t f ( :  J u ! \ - r r o D \ = a  D I r 6 !  L  t v ! ! L ) J  4 e r \ r  L i r ( i  L ( J r r e a e U L t J r

S i . i 6 - i  ^ ; - . S i 6 r . i .  6 r -  
- - ; - ^ S U ^ a ; O - i S  

O A ; . i e  i ^ O v  V O ^ ;

s iGe  o i  i he  sL ibs i a i ^o r . .  A : l  4160 -vo i t  s t - ce

I i r S r . I  . < i r - O f  S  W i r i  D g  ; a ; , C g  - O ;  b g  r € d o a  l , . ]  . \ V

u V  6 ! L J l j r r t r .

-  a  a r ' -  ^  - . . - - ^ - ^  , , - ' 1 '  - . . ^ - ' ! . ,  ^ - ;
L L .  . i r I E  ^ J s r L r ^ q 5 g !  w . l - I r  b u . - , , ' J i Y  G r ^ u  L r l g  \ . \ J r r s ! e L - e \ J A

wiL i  r .as ;aLL  a  25  ^ (VA,  4 \5C vo ic ,  i 20  /210

voL E,  s : .ngLe-p ; iase  co i ; ro i  power  ; ' ra i l  s  io -mer

o i t  i i re  4 ; .60-vo i ;  e ; i c  o ;  ;ne  subs ;a ; io l , .  A i , i ,

; iece  ssa Iy  ie ; ; . ^ ;a .s ,  i i .o r i : i c : -ng  brac .<e ;s  a i i c

assoc iaae( .  : ^ar i i va ; :e  ;ec l . i ^ reo  io r  ;h ls  ; . i . s ;a : -

^ . . , '  - :  - . . '  L . .  ' L  ^  . ^ - , - -  - ' -
r & C - O i .  \ ' i * i ^  6 . r S O  O e  l l l O V ; C e G  D y  r - i e  ? U ; C ; a S e ; .

The  co i . ; r ac io - f  s i i a i ;  f u r r . i sh  and  i ns ;a .1 "^  en -

cl-osed ^ 'use cui-ou;s o; i  i i ie pr inary s : .ce

(4 i60  vo i t )  o r  th is  cont ro l -  i rans fo f i ie r .  The



r -use  cu : -ou ;s  s l ;aL i

; (V and 100 ar.?eres,

I ; iV a;ic 9.0 aii ipe';es

- - t  
^ ' ^ - ' i  - : . . . - - _ .  - . -  ^ _ ;  - . - ^ - ^ 1 . i

I J r  l r l C  t ' \ . , | r l L a c r L - L t J t  D . . a ! 4  ! u l t r ! J r r  € l l . s  ! r ! D s G r -  g t r

o 'dEdoo- ; ,  N ; ) l i  33 .  ( ' ra : .n , ; : .g ; i c ) ,  E  po ie -s?ace,

: , ^ , a ,  - + a . 1  , ^  ;  ^ :  - ^ - .  - :  -  ' ^ - r  
^ 1 ' . - *  i  F ' -  j  

-
i \ J V  G r r r J g A g  ! q L E L r  ( - ! ! U u ^ L  u ' i . C q r a C i  J q r r C r  r  r t r t i )

^ j - - ^ . . - l  -c i r cu i r  D reaKe - f  ?a i i e i  s ; i a - r  D€ '  equ : . ??ec  w t t n

c : . r cu i t  b reake rs  w ; i : - :  : ; i e  f o l , Low: , r . g  ra ; i ngs :

1  -  : a  - q 1 ^ - , ^  1  -r  -  - iU  a ; ipe fe ,  L  ?O-e

2 2A a in?ere ,  i  po ;e

1 l  T : ^ ^  ^ l - - l '  j . - - - - ' ^ ' ^  - ' 1j . + .  f r l < i  L t J . l L r  4 U L \ . r l  D ^ r € t ! l  t | J ! r t j - D ^ l  4 r !  r J q A  L D  C l r l \ J

i ns ;a i i  a  serv ice  d ' ro r  f ro ; i i  che  25  KVA con-

- - _ ^ 1  ^ 2 ^ - - - - ^ - -  ! L -
L j . u !  L l C l r r > ! L , / ! r r l ( : r  u l J  s l r €  l v ! r ( - l l ! g  r . / ! g o A g | J e r r € :  r

r i i r s  s e i v ] . c e  G r o ^ D  s a . a ^ . i .  c o r . s i s ;  o ;  a  L ) 2  l ; ^ c i

\ Y g c a b l . g r r l g C . u  l  L 2  5 l ^ t ' r l  5 l 5 r \ J  9 \ / r r \ r u j . e ,  c L  L 2

: . i ch  wea i i ie r - ; : .g ; i ;  i - luc ;  a ; l c i  i ; ie  eac losec  ser -

v i .ce coi iouc;ors t ' / i . : -c^- :  s i ia i l  ce 2 -  72 Air 'G,

type  T i i l , ' l ,  b iac< ?h .ase co ;cuc io rs ;  i  -  i2  Ah 'G,

type Ti i i i  wni te ie 'd: ' ;a l -  conouc;or;  ani  \  -  #6

A r : t ^  L - * ^  :  * , !  - - . ^  Y . r - . rnvy \ r ,  uo .Lw  COPPef  g l iOUnC \ ' t : - ' f e .  NO;e  i nac  Che

cen le r - tapped  ; re i i r ra i .  s i l a ;L  be  g ro . . i i ,Ge i  ; o

the  suDsr ,aE .on  s ; - r \ i c :u re  g rou ; i o  i - e i c , .

15 .  The  con i rac io r  sha l l '  ; - . i r l ^ . sh  a i i  ?a r ; s  a : . c

i ns  ra i l  a  \ 20  vo  l t ,  s i - i , g le -p i ' i ase  '  aux : - i  i a r y

power  ou l le ' t  o i1  lhe  subs ia ; i -on  s t ruc iu re  co-

i ' . inn beneai^:  ihe c i - ;c. l : , t  breaker ?a;^ei .  ih is

J e  !  s L g ! r  ! U r  g L  r € c l D  s  ( J

W r L r i  r t i S €  . l . i r e l l D  a e L g L .  C b



po\ , /e r  o ' , j ; ;e ;  S l^a ; "  co i l s : -S i  O;  a  20  ar iPefe ,

i -po ie  c - rc . lL ;  b reaker  : - : - .  " - . ie  c : ' rc \ i i ;  c rea icer

^ - - - :  .  -  
' i ,  j - . - t -  n !  n !  )  t -  - 1  r r - . ^  !  o - i  ^ . 1 i . - : : a : -  | ^ : - : - -

i . / a . r g  r  ,  A

se i  n ; . ?? .1e ,  Loc<Lu ;s ,  anc  p i as ; i c  b i : sh i ; . gs ;

i he  e i i c i osec l  co i :Guc to ! - s  w ; , : , c , t  s i a iL  be  L  -  i - z

A : iG ,  ; ) ' pe  : ^ - : ; i ,  c -acx  p ; ' l ase  co i .Guc ro r ;  I  -  # !2 ,

cy?e T. -^ l l  w i : : -  ;e  : :e 'u ; ra i  cor ,cuc ior  ;  a i .o  i  -  # ;2

Ai iG,  ba-re co?per  g;ou; lc  r . ; i re ;  a  weache;-prooi

o i j ; Le i  i ox ;  a  20 -anpe ;e - ra ;ec  c . i p l e : i  r ece? -

iac le ;  a  r ' /ea; ;1e- i -?roor-  cover ;  aac i i :e  necessa ' fy

no ' . in t i i lg  acce s sor ie  s  .

16 .  Tae  con ; - ; ac :o - r  sna i i  su ;p : y  anc  i r . s ; aL^  ;wo

a a a  -  :  j _ . ^ _ ^  - - ;
/ - V v  w a a u  ; - i l e f C L i f T  V a : O f  S ; ' ^ - e e ;  ^ l g i ; s  b ^ r u  g r i d

)o rv -e r  c : . ' r c . l ^ ; s  fo r  i ; ese  ^ lg l ; s .  The  i : -g . r rs

s i .a iL  oe  ; iou i^^ iec  o r .  Jo i ; i  s : .ces  o f  ; ;e  46  ;W

ei.c l  of  ; i .e s;- ;uc; . i re as showl^ oi .  cne ai iachec

: !  ^ - - - - * -  F ' .  1 - ^  - ^ . '  j - - . r . '

G: .agrams.  . . - i €  ̂ , 9 i . ; s  s i ^a - -  De  ecu^??ec  w i i ; i

pho ioce i ,  s  .  Tne  i  i g ; ; i r .3  c i r cu : -  i  sna i .  con-

s r .s t  o ' .  a  20  a ; ipere ,  i -po ie  c i rcu i . ;  b reaker

in  ;he  c i - rc ' r i i ;  c reaKe: :  ?a ;e i ;  t i  i i i c i i  r ig io

gatvanizec co; lc\ i i t  ;  ; i  - - i ic i  \ .7eai : ier-prooi  Doxe s

anc i  [ne  e ; i c ioseo co i iouc ;ors  rv ; . ; ch  s^ ' ^a ] - ;  ce

i  -  #12 A\ r ;G,  ty?e  T- i ih : ,  o^ac< ? i .ase  co i .cuc ;or ;

1 - #i2 AI"IG, ty?e THi.l, \^/i i :.te r^eui'rai coi.c\ic-

io r ;  and i  -  #LZ AWC,  barecopper  g rouno w i re '
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- , ' \ l

t Y ,  A . r . r  O  ^ V  D U S ; n g ,  C O i ; : l ^ e ; e  
- ' t ^ ; ^ l  ; ^ ; ; ; i - . 3 s  a i G

^ ' - - . 1  :  
- q . ^  -  j ^ . 1  ^ . - . 1  j - _ r ^ . 1 . _ ;

L g ! r l t l t l < a a S ,  5 . 1 e ! r  L / g  D s i J ^ J a a E \ l  C t r ^ \ r  ! ^ l D  ! s r ' S ; U

by  ghe  co ; l t rac to r .  ?n j . s  Dus ; 'ne  shaL i  be  1 /C

bare  co??er ,  s i rancec  ,  s ; ;g . i -e -conc ' , j c io r  ca t ie

a , , o - a - t a r  3 - - n - ^  r - - r  o f  i l l e  s u c s i a ; - ^ o ; i  S e -S U b P g r r G 9 9  l r t r . l r r l  L , , i r €  s . r u

concary  :o  i ;e  oc i ie r  Jy  nea; is  o ;  8  KV s r ra^ i .

i nsuLa io - rs  .  See  E ;1e  a ;  Iac i ie i  d  iag rans .

1 f ,  ' : ' ^ ^  - . , - . ^ ; a s e I '  S n a ^ i  S u p p ; 1 2  a n o  C ; : e  C O : ' . ; I a C : o - JL V  o  I I

sha ,  L  i ; l s ;a i  i  i i i - ee  (o le  ?e l  ? iase  )  ; oL - i - . i sec

( so ; : . c  oLaae )  c f i s co ; i i ec :  sw - ; c i es  o r ^  i i e
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r r r C  L \ J r r  l - !  c r u  l v -
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L L .  r r l g  / \ I ! 1 , l l q J g !  D r r q r r  D \ r J . / ! ' /  c l r r u  u r r €  l - \ , , r r s A e l - { - \ J &

sna i i  i n s ;aLL  t n ree  (o r . e  ?e :a  rnase )  : ' r sec  cu ; -

ou i s  on  i he  subs ia t ; o ' . r  s  i r uc ;u re  ; o  ? - ; ov : " ce

? ro iec : i oa  anc i  c . i s co i i i e c :  i i j ; l c i i oas  ; o r  i he

surrac,e poi {er  I ra i rs ior ;ae- ;  ba i . t .  ?ne - i ; .e-

s i oe  o f  t hese  f useo  cuc -o ' \ i i s  s i a ;L  oe  co i i nec ;ea

C O  C n e  S t i D S ; a L r O i l  S e C O ; i i a ; 1 . ' t U S  \ t ' O f . (  1 ' r - O U  V v r u r T

anc i  ihe  ; -oac-s  i ce  s ia :  ^  ;e  cc : taec ;ec  :o  ;ne

sur iace i - ra;sfo-rne; ca; , ; ( .  Tle s- \ i : : r -ace powe-r

i rans fo : : ;e - r  ca ;1 , ; (  sna j . -  p ' ;ov : -ce  4E0 vo ! t ,  3 -2ease,

60  i ie rcz  )a \ te r  ro r  su ' ; face  ioacs .  The co i .aec-

c ions  sha i i  oe  i i i a ie  w ich  410 '  oa re '  s t ranceq

coppe-r  wi ' re.  Ai i  wi : :e a; ic coin,eclors s i ra l i

be  sup? i iec  oy  tne  concrac :o r .  The  vo ! ;age

ra i ing  o f  l *e  iusec  cu : -o i i ; s ,  : . ; . s i i l ' a ;o rs ,  a i .G

fuse  i i ; . i cs  s ; :a : . i ; e  a ; ; .eas t  E ; {V .  T ; le  c i : ' i ; e i . ;

rac ing  o f  tae  fuseq  c . ; : -ou is  sha-  i  ce  200

amperes  a i id  the  cur re i i l  ra ; i i .g  o r  ihe  i . i se

l inks  snaLL  be=  s izes  ;o  p rocec t  the  su r iace

iransforne' ;  D6ir l (  ans wi i l '  be s?eci f ieci  a i  a

I  ^ r ^ g  )  ^ +
t c t L E r  \ r s g €  r
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J . r r g  r - v ! r v t q l e L l / !  > r ^ o ! !  e ! 5 u  . J r \ J V r L r E  

q i  u c , q , r r .

or  o-gner  i , iou; ' . ; : - ; ig  ar ra: - .ge; ,e ; ;  o ; i  ;a .e s 'nb-

D L C t L r L , r t  ) L ! U g r U A ( :  a \ , , r A  - r . J s C - r q L ! l ) r r  \ ) r

- '^  ̂L r r r =  u L r - . ! L /  d o i ; , p a n y  s e c o ; s a r y  ( 4 : 6 0  V o r u /

n e  ; e r r i . g  ; ' ; a i . s ; o - i ; e . ' s  .
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^  . . j  - ' ^
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Cor .pany  "S?ec i : i ca ; !o i .s  a i .G Requ: - re r .encs
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reqi . i i rec i  ve- ; : : -ca l  c ieara; :ce : -or  1 ,5 ^ iV iorqesc ; : . ;e
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equi??eo \ f l ; i :  Prr i ;a fy  a; , r i  SecJ; :Gary ;o?=; .o. i ;^ . tec
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; \ reen /"6 i f f  s i : .a^n i ; lsui  a;o. !  s on i l te suJS ta: i -oa

)r i r .ary e: ld f  or  coi i ; iect . io l i  o;  i ie ; raasionier
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o r ig ina te  a i  the  d is - " r ibu t ion  box ,  ex tend  un-

derground to  po le  C,  and ex tend uP po le  C by

ineans  o f  r ig id  ga ivan ized condu i t  r i sers  anc i
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shai :  rhea be inEercor. ; iec;eG wici i  ! t l : ' re as

prev ious iy  s?ec i ; i ed  io  es Iab i : . s ; :  i he :na i ; ,

- -n, , -y '  - 'n^r  Ti : ,e connec; i -o; is betweei.  tne
E ; !  v L r r l s  L v v  y ' .

ground roGS ano wi: :e shaLi  be oy ;hem.i ;
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Ch la r ide
Conduc t i v i t y
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Cyan ide
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N i t rog€0 ,  Ammon ia
l . l i t nog€ f , ,  N i t ra te
i i i t rog€r ,  t ' l i t r i t e
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*
*
*
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l lo i ybce i ' l un r
I ' l ' i  ck l  e
Po iass ium
Si l i ca
Sod ium
Vanad ium
Zi  nc
S i l ve r
A ' rsen ' i c
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WASTEI,JATER. DISPOSAL SYSTEM (OFFiCE SUiLDING)
WASTEhTATER DISPoSAL SYSTEM (PiNNACLE MINE)
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?LA*\ FOR CONSTP.UCTIO}i AND ]IAINTINANCE

OF

hIASTE!.JATE3. DISPOSAL SYST:iI

Genera i  Desc r l -Dc ion

Tce  P innac le  ) i i ; r e  i s  Eo  be  l oca teo  i n  i he  B . i sh t  Fo rk

o f  Dea i ;nan  Canyon ,  i n  Carbon  Coun t l r ,  so ; i e  i 0  n i l es  no r th -

easc  o i  ? r i ce ,  U tah .  Due  i o  t he  re i l i o t e  l oca t i on ,  f i o  ex -

i s t i r g  se \ , / age  c i i sposa i  f ac i l i t i e s  a re  ava i i ab le ;  che re -

f o re ,  t h i s  sub ; : l i - t l a l  enconpasses  a  con? :e ;e  Ces ign  f o r

- : - ' - ^ ^ - - . 1  ^ i *w c S g c \ ' , ; a L e r  G l - S D O S 6 i  O n  S f f e ,
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Pinnac le  Mine

h 'as  te rua te r  D isposa l  Sys  ten  Spec i f  i ca t rons

L r i L e : ] - a

The fo i l -o rv ing  c r i te r ia  have  been  used  in  ihe  des ign  o i

- ' - i  -  ^ , - ^ r ^ - .
c t i t 5  5  Y U  L e t i t

i )  Ba thhouse  f  ac i i i t i es ,  co ; ; rp le ie  w ich  showers ,

to i l e  t s  and  c i r ink ine  founca ins  w i l l  be  ava i l -

A D I C .

2)  Fac i l i t i es  des igned  fo r  45  i , i en  /day .

3 )  D isposa l  sys te in  des ignec l  fo r  35  ga i lon /Cay /nan .

( t sasec i  on  average  o f  i accory  use  in  Tab le  Y-2 ,

o r  ?a- rc  V ,  Sna l i ;ncerg rc . ind  l l as le luaEer  ) , - spo-

sa i  S , " ,s  ce ;s  )  .

+ )  Perco . t ,a ; .o lL  ra te  o i  L7  n inu tes / r : t c i l  .

5 )  Des . , -gn  i s  baseC ;o  co r . r l ' , r  r , ' i ; n  s ;a : :da rcs  seE

fo r tn  in  the  Ucah  S ta t .e  D iv i s ion  o f  Hea l th ,  Coc ie

o f  Was te  D isposa l  Regu la t ions ,  Par t  V ,  Sna l l

L*nc ie  rg round hTas ie r , ra  ce  r  ) i  spo  s  a i  Sys  iems .

6 )  Des ign  i s  ce r t i f i ed  by  a  reg isLereo  p ro fess iona l "

eng ineer ,  S ta te  o f  Ucah .

Des ig:r
)

The  sys te ra  he re in  p roposeC  i s  a  sep t i c  t aek /C ra in f : - e i i

t ype ,  us i ng  p roven  and  app roved  na te r i a i s  anc i  t echn iques .

I t  w i l i  cons i s t  o f  6 .  h - ss te rna te r  c i i s cha rge  l i ne ,  a  se .D t i c

t s a - 1 .  ^ - r  - I - ^ ^ - - i j ^ -  - - j e i C l  
.L d , L I l \ l  d t l u  d ' I l  c l  | . r D \ , t  i J  L J - L , , r r  !  j -

-2-



Loca t ion  anc i  Ins ta l la t ion

Loca l ion  and  ins ta lLa t ioa  o f  the  svs ;e rn  s i ra i i  ce  such

tha i ,  rv i  ch  reasonab l -e  na i -a tenaace,  i  c  rv i l l  func  i ion  in

a  san i -ca ry  iT lanner  a i ld  w i l l  no t  c :ea ;e  a  i :u i sa ; i ce ,  hea . ;n

hazarc i  o r  enaanger  che  qua i i t y  o f  any  wa:e rs  o i  E i te  s  ta te .

The proposec i  loca t ion  o f  che  s lvscer : i  . s  shown on rhe  a i -

iached  nap .

Cons  t ruc  t i on  ) la te r ia i  s

Ar i  nace r i a l s  used  i n  t he  cons t - i ucc i on  o f  t he  sys te rn  sha i l

be  du rab le ,  sound  and  no t  undu l y  sub jec t  t o  co r ros i on .

P ipe ,  p i pe  f i t t i ngs  and  s im i l a r  r na te r i a l - s  sha l l  comp l - y

w i i h  i he  requ i renea ts  o f  i he  U tah  ?Lunb i -ng  Coc ie .

i {as ie ' . ' ra ter  Dra inage L i re

Th is  I  i ne  w i  i  I  convev  r , / as  EewaEer  f  ron  the  oa  i hhouse  to

i he  sep t i c  t ank .  The  f o l l ow ing  c r i t e r i a  w i i l  be  f o l i owec i

i n  t he  i ns  i aL l - ac i o ; r  o f  i i , i s  i i ne :

1)  I c  sha1 l  be  o f  su i tab le ,  approved  na te r ia l  and

wi l l  have  rvaEerc igh t  anC rooE-proo f  jo in ts .

2 )  I t  w i i l  have  an  ins ide  c i iane te r  o f  4  inches ,  anc i

w i i i  be  ia i c i  on  a  n in inurn  g ra ie  o f  15  inches  pe ;

L v u  , l - c c  L .

3)  C leanou is  rv i i l  be  ins taL ied  everJ /  50  fee t  and  a i

.1 ' l  ^ ' ^ - - rgs  in  c i i rec t ion .  C leangu tS  l v i l , l  cons !S tc M  \ - r r d t r 5

of  2 -450 benc is  w ich  c leanout .

4 )  L ines  w iL l  no t  be  c ioser  than  10  fee t  hor i zo r , -

ta l l y  to  any  rva te r  se rv ice  p ipes .

- J -



i n tas iewa le r  Quant i t y  Es t ina te

S ince  no  ac tua l  f i -gu res  a re  ava i lab ie  io r  th i s  ooeraL ion ,

) : ^ ^ ' -  c . i r . ,  1 - ^ ^  L ^ ^ -  ^ ^ ' - ' - - r ^ J  ! - ^ -  
" 1  : ^ ^ , , ^ ^ i . ^ - ^

L r I S u l r d ! 3 €  U L l d . r i . L J - L _ V  r l d . >  U C € . r  c : 5  r r . r ! 6 L C ( .  r r U r r t  l i  j - > u L r b > ! \ J i i D

wi ih  i l :  .  Gera ld  S to ry .  Th is  d iscuss ion  de  te rn i r ied  a i1

es . : - r ^a ;ec  r i sage  o f  35  ga i io ; rs  ?e :  da l r  pe r  person .  Us ieg

c i re  p ro  j  ec  ce t j  rnann ing  o :  45  peop le  ,  E  ne  e  s  E ima teC i  a i l -y

was tewa :e r  wi  1 l -  be :

45  nen  x  35  ga l l -on /na ; :  l oay  =  i ,575  ga l lons  / cay .

S e D t l - C  r d I l K

The  sep t i c  t ank  sha i l  be  cons l r uc ted  o f  du rab le  nna te r i a l

c i es i g ; r eo  : o  w i t hs  canc  expeccec i  phys i ca l  Loads  and  co r ro -

s i - ve  f o r ces .  i t  sha i i  be  c i es i g ; r ec  co  ^o rov i . < i e  seE t i i ng

^ =  ^ ^ 1 j . . r  . ' l - r . i ^ . ^  ^ a  ^ ' l , , j ^  i  ^ ^ , . -  ^ ^ JO I  S O I  . G S ,  a C C u i l i u I a  L r o n  u  j -  S i u C g e  a ; i G  S C U n i ,  a n G  a C C e S S

fo r  c iean ing .

The  sep t i c  * "ank  here in  p roposed  i s  a  s tandard ,  approved

concre te  t ype ,  so ld  con ; re rc ia l l y  under  the  nane  o f  Dura -

c re te .  Th is  tank  l . r i l l  nee t  a l l  requ i renen ts  o f  Par ts

V-13 th rough V-20 o f  Par t  V ,  Sna l1  Underground l {asEerva ter

D i .sposa i  Sys  cens  .  A  de  ca i  l ec  Craw ing  o f  th i s  p roposed

i aak  i s  ac i acheo .

Sep t i c  t an l i  s i z i ng  ' s  case i  o : l  : ne  f o l - ow in ,g  i o r : : l u I a :

V=1 ,1 ,25  +  75 "1Q.  S 'nce  a  : ' s  e : . i ?ec :ec  : o  be  L ,575  ga i i ons

pe r  C . y ,  V= l , 125  +  0 .75  ( i , 575 )  o r  2 ,306 .25  ga i i ons .  The

p roposed  t ank  i s  Lhe re fo re  s i zed  a t  e  2 ,500  ga i l on  capac i t y

t o  a l l o r v  f o r  an  added  sa fe t y  f ac to r .



Discharge  L ine

The e i f  i uen t  f ron  the  sep i i c  iank  w j .L l  be

1 - t r  -  . \ . ^ - ^ * . i ^ -  i - ' ^ r  J  - l - - ^ - - ^ ' ^  -  r . r . f - . i - - :  O h fL r l C  d , ! . r S ( J f  P L l . U ! f  ! . L t : r L r I  L r l i U u a l l i  d  W d  L C r  L r O . . -

tne  requ i rements  fo r  house  sewers .  0u t lec

be a  i  leas  t  1  inch  be  io ro  i i i e  i -n ie  t  inver  t  .

Absorc t ion  F ie ld

2)

conduc  ted  to

1  - ' * ^  - ^ ^ + - ' . . ^
J -  I l , i E :  i r i i : < :  L  l r l 5

i nve r ts  w i l l

'{ t,

i )  So i l  Exp lo ra t i , rn :  The a l tached drar . r ing  shor ,us  a

10 '  deep  so i i  exp lo ra t ion  tes t  i n  the  p roposed

Cra in f  i e l c i  a rea .  Th is  tes  !  assures  a t  l -eas t  4 '

o f  so i l  be tween ihe  base  o f  Ehe  p roposed  absorp -

c ion  sys ten  ano  bedrock .

ins ta i ia t ion :  ?he  f ie i c i  i s  p roposed  to  be  p lacec i

ie.re .1 .  \v l  : :  a.  -  c re iche s in ie rcon;te c te i  .

S iz i : , ' 4 :  l l - .e  le rco lac ion  ra te  fo r  th i s  a rea  i s

: -o i i ; - l c  io  ;e  i  7  i : : ; r , i :es  per  inch .  A  copy  o f  the

perco  ia ; i c ; i  ;es "  repor i  i s  a t tached  .  Basec i  on

in ls  r :a :e ,  € r  a i iowab le  ra te  o f  app l i cac ion  to

the  f ie ld  w i l l  be  1 .2  ga l lons  per  square  foo i  pe r

J ^ . .  . ' - ; -sdJ r  ! s9u * r . i g  a  n i n i r r un  o f  1 r3L2 .5  squa re  f ee t

o f  abso rp t i on  a rea  i o r  t he  expec ted  wes te \ ^ / a te r

J t ' o ^ ' l  . r f t 6  n F  t -  ( 7orscnarge  o r  L r )  /  )  ga r rons

posed  f ie ld  rv i i l  cons is t  o f  4 -100 '  l ong  x  36"

w ide  t renches ,  separa ted  by  a  r , r i n i i aum o f  7 .5 '

o f  und is tu rbed  ear th  (wa l l  eo  wa l l ) .  Th is  w i l l

p rov ide  an  absorpc ion  a rea  o i  1 ,335  square  feeL ,

inc lud ing  s ide  i renches ,  s l i gh t l y  more  than

-5-



requ i red

, \+) Cr iuer ia :  The  absorp t ioa  f i e i c

1  : ;  i ' l  ^ ;  ^ 1 - ^ -  - - ^ , , j ; ^ ;
g L d , v g l  ! l - I r g \ l  s r E I I r - i r E D  ? ! U V r l l g u

^ : . ^ ^  ^  t s ^  ) :  ^ ,  - i  L , , + ^  ^ ^ ^ r  j  ^  F - - ' .
P r l g b  L U  s ! b  s !  I \ , , , L l s €  5 C i L ! L  L a ^ ^ A

1  ' j ' r 1  f r o n  w h i c h  i c  r \ i i 1 l -E ; r c r v E : I  i l I I ,

the  t rench \ , /a l l  s  and bo t tom in to

sub-sur face  so i i .

^ \  h l - ^  ^ ^ - r J " 9 1 -  O f  t h e  t r e n C h e S4 l  r l a s  P U / .  L !

but ion  L ines  sha l l  be  in  na lu ra l

s tabi  Lt-zed e ar th .

w i l i  cons isE  o f

w i th  per fo ra ted

e f f luen i  i n  the

n 5 + ^ n l  o i r  t - 1 .  - n r . i o h' J g  !  l - t J  r d .  L g  L i i !  v u O ^ r

the surrounding

be l -ow  the  d i s t r i -

-  ^1 - . 1o r  a c c e ? t a D r ) /

b)  The  p roposed  sys ten  \ ' i r - l -1  be  1eve l ,  w i th  a l1

i rench  bo tEons  co ; rs i :uc :ed  a t  Ine  sane  e leva-

t ion .  D isc r ibuc ion  l i nes  and  i renches  rv iL l -  be

leve l  and  in te rconnec ted .

c )  F f  f  I  r r en f  c i i sE r i bu t i on  L i nes  sha l l  be  4 "  d i a -v /

rneLer ,  p€ r fo ra ted  p ipe  o i  su i tab ie  mate r ia l .

d )  The  g rave i  f i l l  i n  the  t rench  sha l l  be  o f  , "

to  2U"  d ra in  rock ,  and  w i l l  conp leEe ly  encase

che  c i i s t r ibu t ion  p lpe .  The  g rave i  w i l l  be  coverec i

v r i th  un t rea ted  bu i ld ing  paper  o r  s t ra rv  p r io r  to

bac l< t i l l - .

e )  H e a v v  e c u i t - ^ n r  . , , - i  1 . t l o c  b e  i r i v e n  o v e r  t h e- , 1  r r E o v )  s \ u ! P l l r E r l L  W ! I l  i l

i renches  c iu r i ; rg  back f i l l i r .g  o r  a f te r  co inp le t ion

o f  the  absorp t ion  f i e ld .

-6 -



Perco la t ion  Tes t

ro r

P innacLe ) i ine

T h e  f o l l o r v i n g  p e r c o i a t i o n  t e s i  w a s  r u n  a t  2  p o i n i s

' - i r L " -  F l ^ ^  ^ ^ ^ ' :  r - ^ i - : i e l C  s i t e  f o r  T o r u e r  R e s o u r c e s 'W J . L i l I t i  L l r g  P l - \ J P L , r D c \ j  u j . c l I r i l

Pinr : .ac ie  ) l ine  on  May ) ,  i980 .  The ies t  was  per fo rned by

l t r .  ) i i ;<e  Glasson,  under  the  c i i rec t ion  o f  Dan \ , { .  G.y ,  a

reg i -s ie red  p ro fess iona l  e ig : -neer ,  S iace  o f  U tah .

T le  tes t  was  per fo rmec  as  fo rLorvs :

L  )  2  ho l -es  r {e re  d . rg  i ; l  the  area  o f  the  proposec

absorp t ion  f i e iq .  Each  ho ie  was  6  inches  in

, ,  ^ - ^ . ^ -  . , i  - ' ^
o I 6 I i I c u c i ,  ! v r L - i  v s l i . - C : -  S ^ ; e S ,  a ; i  C L g  ; O  : i . e

; ^ ^ r i 1  o f  E h e  i c : ; c i : .  o :  : . r e  f : : o f o s e c  i i e r a .\ J C P L i l  \ J !  L l i s  e l r ! L

l i o l e  i oca t i ons  a :e  s , - , o ru i r  o l - ,  c i . e  enc losec  : i a : .

2)  The s ic ies anc i  bo ccon o i  e  ac i l  ho l -e rvas rougr^ened ,

and  a l l  l oose  ma ie r i a i s  \ t e re  renoved .  Two  i , nches

o f  coa rse  sanc i  we re  p l aced  i n  i he  boE tom o f  each

ho ie  to  p reve i " I t  scou r iag .

3 )  The  hoLes  we re  i i i l ed  r v i cn  \ ' / a i e r  g rea te r  chan  12

inches  above  the  sa : rd ,  and  each  ho ie  was  kep ;

f i l i ed  f o r  4  hou rs .

4 )  The  wa te r  l eve l  was  aC ;us ted  t o  6  i nches  ove r

the  sand .  The  d rop  j -n  r sa te r  l eve i  r vas  then

neasured  f rom a  f i xec i  re fe re rce  po : - i l t ,  a t  3C

rn inu te  i n t e r va l s  f o r  a  pe r i oc i  o f  4  hou rs .  l he

-7-



l va te r  l eve l  was  b rough l  back  t o  a  dep th  o f  6

i * ^ ' ^ ^ ^  ^ ! r ^ *
l - ! l L r r g S  d , !  L g I  E d , | - l r  l i r ( : d D t i ! E I . r E l l ,  L  r

Ti ie  d rop  dur ing  the  f ina i  30  rn inuce ?er iod  \ r ras

used  to  ca l -cu la te  the  Derco ia : ion  ra te .

The  fo i iow ing  tab ie  i s  a  tabu l -a t ion  o f  aL l "  neas-

surerTren t s :

NORTJJ iiOLE

l i easure inent
\ :^
r \ v  r

Measurenent
. \ L J  i

f  ^ e ^ - -  1 : . /  O \
\ D L d r  w  L L . L T L )

LZ:  12
L2:42

l : i2
r :42
2:12
2:42
3:LZ
3:42

r

L

q

q

I

7

h la te r  Leve1
) rop

? - 7  / R ' ,

2 - ' ,  /  / ,  t l

4  -  /  -  l l

4  a  / a  l r

i  -  / . t l
L - l / o

1  a  |  |  l l

i - 2  / / , t l

1  a  l r  l l

SCUTI] I{CLE

'i
I

2
3
+

5
6
1

b

\ D L d r L  r L . ) W )

l {ater Level
Drop

^  r  / n l l

^  ^  , n l l

a  l  t t t l
-  L l 1

1 t l
L

a  a  t  I  l l
L - ) l ( +

1  - 2  1 / ,  t l

a  a  t  I  l l

L - J / +
a  4  t  I  l l

L - J I +

1 )

I

,1
1

t n
L V

trr . ]

t n

\ t  I

L V

5n

-B-



\

of

? L a  ; . , r C C , ^ J - ' - ^  - ^ L ' 1  ^  - ^ ^ 1 ^ -
r - - - 3 0 l f ^ g  

- L a D i e  O i  f e a G r n g S  S n O w S  a  P e i ' c o i a

; : . o ; r  r a :e  o f  L .75 "  pe r  3C  n i i - ^u te  pe r i od ,  o r  a  r a te  o i

1 ,7 . i 4 ; : r i i l u i es  ?e r  i i l cn .  Us ing  t he  t abLe  (F ig . ; r e  V -1 )

o ; r  pa6e  ) .2  o :  "Sna i ;  U r : ce : :S rouno  l , i as ;e r . ra ie r  D i - sposa l

^Svs ie ; : i s ' r -  r he  aL io r ^ rab ie  r a i e  o f  aDD i i ca ; i on  i s  I . 2

ga i i ons  pe r  squa re  f ooc  ?e r  cay .

Tne  pe rco ia t i o : r  i es  t  r vas  run  unc ie r  i he  d  i r ec : i on

a  reg i . s  t e red  p ro fess  j - ona l  eng^nee : ,  anc i  i s  he recy  ce r -

- :  a :  ^ A  - ^  1 - ^  ^  F e r . ^  ^ . . J  ^ r . i  ^ *  ^ :
c ! r ! € 0  u ( )  U e  a  L i L i e  d r i U  a U C i i f a L e ; e D f e S C t I L a L I 9 l I  U r  u O €

perco ia t ion  capab i i i i i es  o f  the  s i tes  here in  d .esc r ibed

-9-
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EXHIBIT  I i I -E

EMISSION INVENTORY



Ei i , iss ion Lnventorv

Tab le  I  shows a l l  o f  Tower ' s  Do ten i ia l  Po inc  &  Non-
fug i t i ve  and  Fug i t i ve  par t i cu ia le  en iss ion  sources .
These  sources  were  a r r i ved  a t  us rng  :PA 's  Reg ion
VI I I  i nEer in  po l i cy  paper .  Sone  o f  the  e rn iss ion
sources  descr ibed  in  Eha t  paper  c io  no t  app ly  to  Tower ' s
operaE ion  s iace  ih i s  inven to - ry  i s  fo r  Ehose  sur face
so. r rces  re la : ing  to  undergro . rnd  n in ing  raEher  than
sources  resu l : i ng  f rom sur face  n in ing  opera t ions .  Un-
re la tec i  sources  inc lude  b ias t ing ,  overburden  &  topso i l
re i i ova ; - ,  c i r i i l - i ng ,  overburden  &  copso i l  shap ing  and
topso i l  &  overburden  s tockp i le  e ros ion .

Sources  l+h ich  re la te  to  Torver 's  u rc ie rgrou ; rd  min ing  f  a -
c i l i t y  can  be  con t ro lLed  to  a  la rge  degree .  Some me-
thods  o f  con t ro l -  l vh ich  are  po inced ou t  in  Ehe in te r i in
po l i cy  paper  a re :  sp ray  svsEems,  enc losures ,  and  n in i -
r . r i z ing  drop  d is  tances  .  Th is  cont ro l  can  be  accompl  i shec i
by  ma in ta in ing  a  s tockp i le  r , rh i ch  e f  fec t i ve ly  n in in izes
t i re  d roo  d is t lnce .  Th ise  con t ro is  have  e f  f  i c ienc ies  o f
anywhere from 25 to 907..

Tab le  2  shorvs  the  \dors t  case  en iss ion  sources ,  the  EPA
fornu la  used  to  ca lcu lace  en iss ions ,  che  con t ro l  r f l e -
choos  to  be  used  and  the  con t ro l  e f i i c iencv  where :

s  =  s i l t  con ten t  o f  a l l  r vea :her  g rave l
o r ,  s i l c  con ten t  o f  coa . i -  (8 " / , )

a  /  1  - o / \

D L f J .  J . d \ - E  \ L  I  / o l

S=

A=rock&g rave l

I  =  ?R  rn \ /  f r ock  &!  J v  - Y J  \ !

L7 tpy  (c lay )

' 1  -  I  l l

\ ,  -  \ J . J

T t  1  n
D  I . V

V'  =  1 .0

W =  veh ic ie  we igh t  in

d  =  dry  days  per  year

c rave lec i  over  roads  (40  nph)

year  =  0  .0  i  ppc  (37  .25)

speed  (4 .  13  ne le rs  /  sec .  ,  9 .2  nph)

o r  c lay  fac to r  (0 .025)

/ . ' )  (  l .  ^ * '
- L .  J  r Y J

tons ,  p i ck

(327  .7  5 )

average speed

- , ^  t s  I  ^ . , ^
w E L  q d y D  y E / .

r , - '  -  J
d v g ! d , t s g  w r l r l . r

grave i )  I
J

up (2  .5)



Y =  Loader ,  E ruck ,  Qr
(10 ,  41 ,  148  yd ' ,

11  =  mo is lu re  con ten i

* ^ . " 1  ^ - *! q ! r u e !  u o y o C I E !

resPecE ive ly )

o f  coa l  (102)

Tab le  3  shows average
fo r  th i s  a rea ,  based
s - ' ^  -  - ^ r L ^ - ^ c i  a t  E h eL l - g S  r  S 4 L t I s r s
) laaagenent  0 f  f  i ce .

Tab ie  4  shows the  po ten t ra l  ve rsus  con t ro l led  en is -
s  i cns  f  o r  Tor ,uer '  s  i  .  5  rn i l l i on  tpy  n ine  .  Fo l low ing
Tab ie  4  a re  ca lcu la t io i . s  showias  the  emiss ion  source ,
the  EPA fo rmula  used and the  po ten t ia l  emiss ions
g iven  in  tons  per  year ,  l bs .  pe r  hour  and  lbs .  pe r
day .

w ind  speeds  and  p rec ip i ta t ion
on  U.S .  l {ea ther  Bureau  sEat i s -

Pr ice  Area Bureau o f  Land



TAsLE 1

Eniss ion Iaventory

The e; r iss ions as re la ted io  Tor , rer 's  unc ierground nr in ing
can be subd iv ided in to  four  major  ca iegor ies ,  as  fo l lows

A.  Coal  i land i i ; rg ,  Process ing anc i  Transpor ta t ion

I  o  !  L J E !  L I  v s

a

a.  l lau i  R .oads
b.  Paved R.oaCs

Poin t  an i  Non- fug i t i ve

a .  Conveyor  BeL ts
L  r ! - , ,  ^ ' ^  . ' -  ^
U  c  \ J l -  L r D r r  r r r E ;

c .  T ruck  Load ing
d.  Truck  Dumping
e .  Coa l  d rop  ( t rans fe r )
f  .  Ra i l car  Loac i ing
g .  Screen ing

Eros ion

Fug i  t i ve

a .  Coa l  S 'uorage  P i les
b .  D is tu rbed  Areas

Fug i  E ive

3 .  Access  Roac is

Maint .anence

Fugi t  ive

a .  Hau l  Roads
b .  Access  R.oads

c. Personne l  anc i  Suopor i  Access

h  ? ' .  1

b .  w l n g

1.

D.  Road

1 .



(

I , I r t  i  g  u i  or r  f l t r \ r  t . 'e :cr

hlo r

(

1'Al l r , l i  2

r ; t  Casr :  I , } r r i . ss ion  RaLes

I i l ' n  I r u t  i r r r t l . : l Con t ro l

(

Cor r  L  r o l
E l l - i c i c ' ncy

l . Po i . nL  &

A .  Coa l

1.

? .

3 .

4 .

5 .

1 ] ,  Coa l

1 .

)

Non- f r r 1 i i  r i ve

I Ianc l  1 i  ng

Convcyo rs

' f t . ' ans fe rs

'f  l  rr cl< Load i rr g

' f r r rc l< Dunrp i  ng

Ra i . l  Ca r  Loac l i ng

Proccss ing

Crt r  s l r  i  r - rg

a .  P r i r na ry

b .  Scconc l : t r .  y

Sc recrr i .n6 ' ,

0 .05 lbs  .  /  ron

0.  15 1bs.  / to r r

0.0018  (s /5 )  (U /5 )

(M/D2 Q /6)

0.05  1bs . / ton

0 .15  I  bs .  / ton

0 .  f5  1bs .  / ton

e  ru r l  u ro  i  s  t t r re

( cnc losed  )

rva  tc  r  spray

min
cnL

rcd

[ ' " " "

t$7"

90:l

502



(

l kn i . s s i on  Sou rcc

F 'ug i  t i  vc  l ) r r s  L

A .  t l au l  l i oac l s

Pavecl  J{o l r r l  s

Winc l  E ros ion

1 .  S to ragc  P i l es

2 .  D i . s  [ t r rbec l  A rea  s

D .  Access  I { o i t c l s

I i .  l lau l  & Acce ss l loac l
I l a in  tenance

(

Con L i .nr rcc l

I i n r i s s i on  I i a I es

'l'Alll-tt ?_,

h l o r s t  Casc :

Con t  r :o1

(

Cont ro1
n f f i c i ,encyIiPA Irorrrrr-rl. ir

2.

B.

C.

o.Bl  s  (s  l3o)  
(365- l { )

(365)

lbs .  /vl t ' t '

0 .01345 lbs .  /VNI l l

I .6  u  1bs .  /ac re -h r .

A IKC] , 'V '
to r t s / : r c rc  / ycar

s.s (s/12) (s /301(w/3) '8

(d  /36 : ; )  l  bs  .  /V t ' t ] '

32  lbs .  l l t r .  g t :a r l c r  use

WaLcr i ng  @ s t r i  l ' L  c l r angcs

Chcmica l  s tah i l i  za t ion
on c lead s to r :agc

l i es t r : i  c t  sp r : cc l ,  wa tc r  ( l
s l r i  t  t

Pos t  n ra i n t cnancc  wa tc r -
i . g



Lrec ip i la t ion  
-

L97 4

7
I

0
I

0
n
v

-t

I

2
I

8
2
-

a;
= 37 .25 (year ly )

- ' 6

t f,  a _

R 2
v a t

i n  (
L V o J

oa
/ . v

1 / ' \  4r v ' z '
n ^
> - J

i n  4

l U .  J

n 4
V {
/ . J

10.  6
6 t
L )  r t

6 -
X I
v .  a

8.3.
4 . , ^

r \ v i i o

U.S .  Wea the r

f i  A  t?  -  . )

I .ADLL  J

(days per  year

L97 5

Wind Spsgd (mph)

= 9 .2  mph =

Bureau

wi th> 0 .01" )

t97 6 t977

r J  C t r I  r

Feb.

)Iarch
A - - ; ' l
r I P l r r

)tay

. J  ( J t l g

Ju ly

l : l r J6 .

Sep i .

Oc t .

I'iov.

Dec .

avg .

T  ̂ -
J  C L I I  r

Feb.

March
A * - . : 1r\P r. .r- r

Uiay

June

July

J 1 L l 5 .

Q , c n  i -

I  l i  f

Nov .

I JE tv  r

Source :

I

2
0
3
9

'1

6
T

3
2
5

l. tr,
+ J

")

I
L

4
I

T

+

a

,)
-

n

4

4

q

9

6
2
4
2
2

I
+ +

4.13  mete rs /sec .



TA l r l , h - r

S t rn rn ra r y  o f  Po t cn t i a l  and  Con t ro l  l ec l  l i n r i . s s i  ons

1 .5  N I i l l . i on  ' l on  
I ) c r  Yca r

Po in t  and  Non - [ r r g i  t  i v c  So r r r ces

t 'Wor  s  t  Ca  se  "

TPY

Po l -en t i a l

1b s  /c l  ay l bs  /h r

A .

Po in t  &  Non - fug i t i ve  So t r r ces

Coa l  l l and l i r t g

1  Co t rveyo r  s

2-  .  ' f  rans f  cr

3 .  T ruc l<  Loac l i . n l l

l r .  ' l . r uck  1111nrP i  ng

5 ,  l l a i l  ca r  Loac l i ng

B .  Coa l  P r -ocess ing

I  .  C r t r  sh  i ng

.  t .  P r i . n ra r y

l ) .  Sccon t l a r y

2  .  Sc  r ce r t  i ng

37 .5

t r2 .5

0.3

0 .02

0.006

3 '1  .5

l l ? .5

t1 :2 .5

205 .5

6L6 .4

1 .6

0.1

0 .01r

205.5

616 .  / r

616 .4

8.6

2.5  .7

0.1

0 .01

0 .001

8.6

25 .7
'25.7

' l l oLa l s : 4 t?  . t i 3 2 ,7 .61  .50 94 . t t r  61.58 885.27 36.97

d.{

r-{
C)
I t
J_J

tr
o

_:_

ltO

/+O

90

90

50

6tt

] ]PY

Con t ro l  1cd

1bs / c l ay 1t rs / l r r

22,5

67 .5

0.3

0 .02

0.00 6

3.7  5

I1 .25

56.25

l? .3 .3
'369 .Br+

r .6

0.1

0 .04

20.55

61 .6 /+

308.  2

5.r6

15 ,  t+2

0.1

0.01.

0 .001

.86

2.57

1?. .85



/ \ .

Fu1 ' , i t i v c  Sc l t t r : c cs

Coa l  1 ' r i t r t s l ) o r  L  a t i  on

t . I latr I  l{oncl s

2.  I 'avcc l  l ioac l  s

Wi  nc l  l i l ro  s  ion

l .  S t . o ragc  I ' i l c s

a .  M i r r cs i  t e

b .  I t a i 1 roac l  Loado t t L

D i  s  t t r rbc r  r l  A rc  a  s

a .  I I i n c r ; i  Lc :

b  .  l i a  i  I  r : o  i t t l  Lo  ac lo t t  t

Pe r - sonc l  &  ! i t t l r pc r r l  Access

1 .  Access ;  l i o l t c l s

I i o a < l  } l l r  i  r t  t  i l t t t ' t ) t : t - '

1 .  l l : r r r l  &  Ac r : cs l ;  l l oac l s

{

' l 'Al i  |  ; l i  1i ,  Clo r r L. i  trrr ccl

" l ' l c l t ' s ; t  Casc "

I ) oLcn t i a l

I t r s / r l r r y

583.6

t7  .5

33.3

90. l r

6.8

20  .3

72.O

36.5

1r .

70.0

2.1

6.1

16 .  : t

13 .1

6.7

2.

C.

D.

' l ' o t a l s : l L9  . l r 860.4 35 .8 68.2 1179 .9 20.  I

: o

r{
o
lr
U

L)I bs / l r r

24:3

o.7

0.3

0.8

3.0

1.5

35 .0

2.r

4.6

12. t r

1 .? -

: t  . -1

5.2

l r  . 0

' J ' l )Y

Cor r  L ro l  I  ec l

I t r s / r l uy 11. 'e  / l r  r :

291.8

t7  .5

25.0

67 .B

6.8

20 .3

12.2

o.7

l . l

2 .9

0.3

0.  t i

2.8 .8 1.2

2r.9 0.9



CA-LCULA::ONS

?0-l i :  .L- \ f  I0\- f ;G:?I \ / I  SO;: .C;S

i .5 } I IL;" :O\ :CNS ?iR. Y:Ai

EF =  0 .05  ibs .  / to ; i  x  i .5  :e iL l - i on  ;o : i s  / year

EF = 75,000 ias .  /yea ' t  +  2 ,000 Lbs. / - "on

EF =  37 .5  ;ons / r rea ;  *  365  cays  /yea t

EF =  .10  Eons / ia1z  x  2 ,C00  ibs .  / toa

EF =  205 .5  lbs .  /da .z  i  24  n :s . / cay

Z .  U O a -  r i € , i l . S ^ c l

EF =  C. .15  - i s . / ;on  x  : .5  ; i l i i on  ;o :1s  / year

; :  =  225 ,C-J  los .  / yea :  +  2 ,C00  i cs , / con

iF  =  \ I2 .5  io r , s /vear  *  365  c -ays  / year

: ;  =  .3 -  Eons  lCay  x  2 ,CCO lbs .  / ton

r ,F  =  6 .15  - : s . / ca . / :  24  n :s . / cay

E;  =  25 .7  . : - cs . /h - : .



'  
J r  I t u g t \  L U d ( . i . L . . E ;  \ J  i \ J \ - d s j . v . i D /

/ ^  / < \  . / ; -  / < \
; F  =  . 0 0 . S  \ D / J / \ e t r /  i b s . / : o i ,-......-..-r-

(> ' /2) ' (Y/5)
' lv'lie::e: s = 8;:;

: : = Q ? - - ' ^
v  /  .  e  r r a J r {

\ .  1  ^ . o /
r'^ - LtJ /o

?
Y =  i 0  y i -  ( l oace r )

; i  =  . 00 iS  \ u / - / ' / \ t ' L t ) )  Lbs . / t o r .

(La  l2 ) '  (  ̂ J  /6 )

EF =  .0001  lbs . / ton  x  3  Loca t ions

. ; f  =  ,C004  -bs .  / :on  :<  1 .5  n : . i 1 io i l .  i o i ' ^s  / year

EF =  572  ibs .  / yea :  +  2 ,CC0 i cs . / ;on

EF =  0 .3  tons /_ r rear  *  365  cays  /year

Ei  =  .0006 tons /cay x  2 ,OCC Lcs.  / ro : :

EF = 1 .5  lcs . /< iay  :  24 hrs , /day

q ?  n  ' :  ] \ o  l L rr : . l  \ J .  I  I L / J .  r /  r r !  .
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/  ^  /  <  \ .  /T -  /  <  \
; ?  =  n ' l R  \ r l J )  \ u / J ' l  - \ ' -  / '

r w w r , J  J S .  / ; o n--,- /
1 \ ' / t \ ' l v / A \
\ f r l  4  /  \  L  I  v  /

?
: r - ^ - - ^  \ /  /  a  _ - . : J  / a e  _ _ . - ^ - . \
v \ i i 9 - C  i  

-  r t r  ' r u  
\ . ; L . )  

g r , , r . r  L !  L l r - r \ /

.  / Q / < \ / C  ! / < ' .
^ r \ - o  \ u / J , / \ J . : / J /  - ' - ^  l .

f , i  =  . V v . O  ! J S . / t O i ,
.....-..---3-

/ . ^ t . \ - , , / ' .  l A \
\ - i , v / L /  \ - - l w /

^ .  1 - : -  l r ^ -  :  :  - - ' : : - ' ^ -  L ^ 4  1 , , ^ ^ v
i l  -  

.  U w V \ /  j  - J U .  /  u U . .  I  t .  J  . . . r r r  r U r i  L v r r , /  ) v c -

EF= 17  i cs . / yeer  +z ,C tC r ; s . / ;o : r

IF  =  0 .C2  :o i rs  [ te4  *  355  Gays  l year

EF =  .  C00 i  ;ons  / cay  x  2 ,00C . : "cs ,  / ton

f , ;  =  Q. I  i ; s  . l a_au  *  24  h , : s .  / cay

\  , ^ :  ; ^ ^ t '  |  ^ ^ / t -  - . -  !  ;  ' , ^ ^ - - - _  1 ' a  i
J  c  r \ g ! ! L € , r  ! v G u : r . 5  \ 4  I v v s e L v L L /

^ n : 3  ( s / i )  G l t )  r - ^ -  / - a *
I J I  . U t / * O  r r o .  /  s v ' i-_

(y /2) '  ( ' r  l6)

l r raere  Y =  i48  y i3  (100 Eo i ' r .  ra r - i car )

.  t a i q \ 1 o  , / q \
EF =  . 00 i6  \ e / J / \ / " t J /  . t  bs .  / t o ; '

(10/2) ' ( i48 /6)

EF = .0C0CC9lbs/co: ' r .  : *  i .5  * i . l : ion  to ; is  /yeer

EF = iZ .9  lcs .  lyear  ;  2 ,CCO : rs .  / :o r ,

I ;  =  C . i l , , ' ; l c : : s , / ' : ea :  ;  
' rA )  

caYS  /Yea r

EF  =  C .COCC 2  i o ; ^s  l c -a ) l  : i  2 , ;C i  - . : s .  / ; on '

EF  =  0 .0 , j + i cs .  f  ca r t  +  24  ; i - ; -S .  / cay

Tocai coai i ia:r .clr :r .g (unconrrol" l-ec) :  t t  0. 33 Tons /rzear
823.21-os. ldav
34.1 lbs . /hr .



; .5  , ; l t i i o r r  co ; : s  / year

*  2 ,  0C0 ibs  .  / ;o ; ,
-  a -  a  I

J J )  l ^ c y >  /  ! c a t

t s .  Coa-  ? rocess ing

4 .  \ ; \ , r q !  \ u a t r D i ^ - ^ ^ 6

a . Pr i:iar''r

; . -  =  U .u )  -DS . /ao i : : <

; - -  =  / ) r i J v  . cs . / yea :

: : .  =  1 , 1  5  - , r . . c  / \ 7 a . - -  :
u L  J  I  .  J  s v ^ - J  /  Y  e e ,  .

I i  =  . i  ; o r . s /cay  x  2 ,CCO Lcs .  / zon

EF =  245 .5  i bs  .  , / i a v  ;  24  l l r s  ,  / day

i F  =  6 .6  l -bs . /h r .

L  c ^ ^ ^ - : ^ - - - ,
u  .  o E r v \ , r i r u 6 r  )

EF =  C .  i 5  l c s .  / i o ; r  x  i . 5  ; i i . l - : . o r i  t o ; i s  / yea r

; ?  =  rn t<  : ' . . ^ , r  i bs .  / yea ;  +  2 r  000  -os .  / ; o : :s t  l t J  ,  v v v

EF =  1 i 2 .5  : o i i s / ' r ea :  *  365  c i ays  / yea :

;F  =  .  3  co ; . s  / i ay  x  2 ,  0C0 i , r s  .  / ;on

EF =  'o :5 .L  ios .  / cav  ;  24  'a rs .  
/ c 'ay

EF =  25 .7  i i s .  /h : .

2 .  Coa l  Screen i - i r ,g

EF =  0 .  i 5  ; cs .  / ;on  x  1 .5  r , : - i i : -oa  co ; ' l s  / year

EF =  225 ,C ' iC  : ; s .  / yee . :  *  2 ,CCO ics .  / toa

EF =  \ -2 .5  : c i s /yea :  *  365  iays  / year

;F  =  .3  ;ons  / cay  x  2 ,3 i4  i r s .  / zo ;

EF =  616 .4  lbs . , / ca ' r  i  21  ; r s .  / c iay

EF =  25 .7  l cs .  /h r .

To ta i  Coa l  P rocess : .ng  (u : i concro . iec l )  :  262 .5  toas  I . . tea r

1438 .3  ibs  .  l cay
t ^ ? .  n  1 ' ^ ^  1 1 ^ -
v v . v  ! J 5 . / r r - .



3.  Coa .  ? rocess ing

4 .  U U c t -  t s i  U b i i i i r i

a . Pr i;rarv

; ; '  =  C .05  L>s . /co ; :  :<  1 .5  ; i i i i o r r  to i s  / year

I ;  =  75 ,OCC  ̂ bs  .  / yea :  *  2 ,  CCO i  cs  .  / :on .

r - - '  =  2 i  (  - ^ - S , r r , . e : :  i  3 5 5  c a , V S  / y e a t! r  J  t  .  J  e V \ .

I F  =  . i  ; o ; i s  / cay  x  2 rC00  i cs .  f  - , o r r

EF  =  205 :5  . i >s .  / ca . i  i  24  : , r s .  / cay

! !  . J  L \ . / | ! D / q o y  J l '  ; r V V V  r r / ) o / s v r r

iF  =  5 i5 .4  - "S_. lgg l  t  24  r : rs . /oay

EF =  25 . i  i cs .  l - : :  .

EF  =  .3  ions  / cay  x  2 ,CC0 : rs . / ;o i

EF  =  6 i6 .4  ibs .  /da r r  i  24  i : s .  /oay

EF =  25 .7  l cs .  /h r .

To ta l  Coa l  P rocess i -ag  (uncon t ro l ied )  :  262 .5  toas  /vear

i + J ' U . J  ! i J D . / u c Y

i : I

b.  Secon

i r '

G , a 7 y

j

u .  i )  - J S .  /  t O A  X

d . , -

L L J  ) v v v  t o > ,  i  j e

J .  - ; . 4 .  J  g w . L J  /  r ' g G -

i . 5  : : . i i . r - i on  Eo : i s  / yea r

r  +  2 ,440 i ;s .  / ;oa

+ 365 iays  /year

2.  ,  Coa . l ,  Sc reen iag

IF  =  0 .  i 5  ibs .  / i on  : (

;tF  =  225 ,ACA ics .  / yea

EF =  1 i2 .5  cc ; :s , / . , ,ea :



Gra i rd  To ta l  Non- f i :g i c i . ve  (uncon i ro i ie i ) :  4 i2 .8  tons  / va r r

1 1 A ' l  q ' l  ] . .  / , i - , ,
L L W L . J  J - U > .  / U q y

94.4  lbs  .  /h r  .

FUGITiVE SOURCES

1 ,5 ) l ; r r l0 l i  TONS PER YEAF

1  a ^ ^ ' l  ' T . t ' ^ -  f  a l r  a q
r 1  r  \ J \ . r d I  M l l D y ' W i  L c l L ! ( J l r

1. .  Hau l  Roads
1 ? r . ; .  -  r . r \

EF = o .E i  s  (s /30)  \ rur  ' \ j  tbs . / rn t r
(  365 )

l fnere :  s  =  0 .17

Q  =  / ' O  - - l - tU  TV r l r t /  I  I

I^ /  =  37 .25

\ 4 iT  =  veh ic l -e  n i l es  ; rave l l ec i

, r  t !  J -

i - ;  =  v . * 9 )  - J S , / r r - . r

G 8 .5 i  n i i es  a i .G  20 t  rou ; i c  ; r i ps  /eay
t 1

J J - V .  a U  . . r l -  j - 9 5 / \ r o j l

i 1 a - a ' l r 7 \ a -
\ J .  l \ J J  r t , J .  /  Y L ' !  

t

EF =  70 .0  tons  /year

EF =  583 .6  1bs .  lday

EF = 24.3  l rs . /h r .

2.  Paved  Roads

EF -  0 .0 i345  lbs . /V I IT

G 6 ,26  mi les  and  208  round  ; : : i ps /day

1302 .08  n i les  /oay



.  .  G 0.0 i345 lbs.  /V l iT

EF=@

EF =  17 .5  1bs . /dav

EF =  Q.7  lbs .  /h r .

To Ia l  Coa i  T ranspo r ta t i on  (unco i l ; : o i ' e c )  :  72 .  ]  ; o : l s , ' ' . . ' ea i '

60 1 .  1  ibs  .  /Cav

25 .0  lbs .  i  n r .

t s .  Wind  Eros ion

i .  SLorage  P i les

o .  l l i nes i te

=  1 .6  u  lbs .  /ac re -h r .

t r , l i e re  u  =  4 . i3  ne  Lers  / sec .

EF =  6 .61  ibs .  /ac re -u .

G 8760  h rs .  / year  and  .2 i  ac res

=  1839 .6  ac re -year

G 6 .61  lbs .  /ac re -h r .

EF =  6 .1  tons  / vear

EF = 33.3  lbs .  /aav

EF =  1 .4  lbs . /h r .

b .  Ra i l road  Loadou t

EF =  1 .6  u  lbs .  /ac re_hr .

t r rhere  u  =  4 .  13  ne  te rs  /sec  .

a  , .EF =  6 .61  lbs . /ac re -h r

G 8760  h rs /year  and  .5 i  ac res

_ .  =  4993 .2  ac re -h r  s .  / year



. . 9

r n

EF

EF

A  A 1  I  \ -  / . ^ F ^ - ; +
\/ . \J .L L v ;r l Clu r E

= 16 ,5  cons  /vear

=  90 .4  lbs .  /dav

Rai l road Loadout

r i  A ; : / / r T  l T t l
l ] . f  

-  
A J - r \ U . L  V

EF =  0 .53  ;o i i s fac re /year

G 7 .0  ac res

EF =  3 .7  i c : : s  / . l ez :

=  3 .8  lbs . /h r .

2 .  D is tu rbed  A :eas

a .  ) l i nes i te

A  T _ r ^ -  l r t  I
i . r  -  d - i \ u -  V

t rv 'here A = 0.025

L  - a . J

i \  J . . U

l e  -  
\ , l . J

T  l -  ' :  n
4 . V

r r l -  ' :  / l
V  -  I . U

/ > ' 35  ac res\ J  1 .

EF =  0 .53  tons  /ac re /year

i {  k  =  |  
' t  

f  ^ h  ^  t a , '  ^ T
i i L  L o L  L u r r b / ! € e r

t r t r  =  A  R  l 1 - o  1 , 1 . , ,
) J L  t J . ( J  i i J D .  / L , : . d .  /

EF =  0 .3  lbs . /h r .

b .

I i ' =  20 .3  l - cs . / cay

EF =  0 .8  r -bs . /h r .

L l . )  L u ! I > /  y E d t

150 .8  lbs .  /dav-

6.3  lbs  .  /h r  .

Totai  \ , . l ind Ero s ion (unccntrol  leci  )  :



C.  Persone l  &  Suppor i  Access

1 ,  Access  R.oacs
a

EF =  5 .9  (s /12)  (s /30)  ( l { /3 ) ' " (d1365)  Ibs . /V }17

I . I l i e re  s  =  0 .17

S =  40 .0

I . l = ? q

d =  327 .75

G 5 .82  n " les  anc  50  round  t r ips /oay

=  E32 .  8  V l lT /day

EF =  0 .09  lbs .  /VYT x  832 .8  V I lT /day

EF =  72 .0  lbs .  l c lav

EF = .  13 . i  tons  / vear

EF =  3 .0  lbs .  /h r .

To ia l -  Persone i  &  SupporE  (unco ; r t ro i i ed ) :  13 .1  ;ons /vear

t ; . w  l - r . r > .  / u c , v-

3 .0  lbs  .  lh r .

) .  ;r.o ac ) le ia ; a: le:^ 3 e

t .  F iau i  &  Access  rLoad  Ya in tanence

EF =  32  ibs .  /h r .  g rader  E ine

G one 8  hr .  sh i f  t /week  and 52  rveeks  /year

=  416 hrs .  / year

EF =  13 ,3 I2  lbs . / year  i  2000  lbs . / ton

EF =  6 .7  tons /year  i  365  days /vear

i rF  =  0 .02  tons /day  x  2000  lbs .  / ton

EF =  36 .5  ibs .  /oav  +  24  h rs .  /day

h r ' = l \ i | . r c / h ?
I  t L L .



Toial  Roaci  l la intanence ( r r n r n n  i - - , r ' 1  . ' 6 1  )  .
\ \ l r l l v U i r L ! \ . , , ! l - ( : L .  l .

A  , -  / . , - ^ -
U r  /  L V r . J /  V g c l-
^ a  -  I  r  t .

Q v .  J  I  U J  .  /  u o  v

1.5  lbs . /h r .

Gra ;d  To ta i  Fus iE ive (uncon t ro i ied ) : i  i 9  .4  tons / t 'e  ar

860 .4  lb  s  .  / cav

35  .8  ibs  .  /h r  .

Gra-c i  To ca l
Fug i t i ve  &

( r r - r  n n  1 - r n l  
' l  

o , . l  \
\ u r a L v r r  L i  \ - ,  !  J . c u  / /

\ i n - - € , . a " : ; ' ' ^ .^ r v r l  r u S r  L !  v E :  . 533.  1  tons  / vear
+

? 1  1 f  / .  1 1 ^ ^  l ;J ! / t . q  r D S .  / G a y

i 30 .4  lbs  /h r .



EXHIBIT  i i i -F

RECLAMATION COST PROJECTiON
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APPENDIX C

(EXHIBITS IV  A ,  B ,  C ,  AND D)



EXHIBIT IV-A

DRILL HOLE LOGS



t, F. qCPtrRTY (csNrENxrAL coAL AssocrArgs)
I . I"A,RsoN LEASE

lll^I Corner of SEt
Sec t i on  5 ,  T l 3S ,
Collar El. evation

of SI,rt
R1lE, SLM
8558

D.H. l \C.e
It6 (Page 1'.D. o f  3 )

LCGT/ON

+TE BEGIN
December 9, L97I

227 5

DATE COM PL ETE
March 22,  L972

LITF{CLCGIC LCG
Wire l  ine
.T. Longyear

INTERVAL I  OESCRIPTION

' l lon 
ih

0  -  675 '

A 1 \ t  - 1 1 t q l

L725' ,  -L756' .

t 756 ' ,  - L756 ' ,1 0 t t

. . , ! 756  
' 10 " - l _734 ' ,

17E4 ' ,  - 1784 '6 "

L784 ' ,  6 " -1799 ' ,10 "

1799 ' , 10 " - i 8C2 '  9 "

1802 '  9 " -L879 ' ,

L979 ' ,  -1881 '  2 "

L 8 8 1 '  2 " - L 8 8 6 ' L l "

1 8 8 6 ' 1 1 r ' - 1 g g L  f  4 "

l .891 '  4n  - IBo4t  4 t l

l _ 8 9 4 '  4 " - 1 9 1 9 '  B "

1 9 L 8 '  8 " - 1 9 2 9 '

r928' ,  -L929' ,

ezg ,  -L937 '

L937' ,  - l_956'  6"

I

Thickness

o / J '

1050 '

3 l '

0 '  L0 "

27 |  2 "

0 :  6 "

1 l , l  , t t
! + q

3  '  11 ' '

76 ' .  3 "

2 '  2 "

5 ' .  9 "

/ ,  I  q r t

3 '  0 "

o  l  / , t l

1 t  o t t

g t  o t t

l q t  A l l

GENEBALIZED GEOLOGIC LOG 0F DRILL HOLE :?t6

Rock  b i t .  L i rnes tone o f  F l -ags ta l  Format ion ,  sands tones
shales of the North Horn Forrnat ion.

SandsEones and sha les  in te rbedded,  mass ive ,  typ ica l  o f
Nor th  Horn ,  Pr ice  R iver ,  and Cast legate  fo r rna t ions .

Sha le ,  BraY to  b lack ,  o f ten  carbonaceous.

Coa l

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

C o a l

and

Ehe

shaLey

Sha le ,  dark  g ray  to  b laek ,  o rgan ic

Coal - tOwER SLI'ITYSIDE

Sandstcne,  Bray  to  rnarb led-gray  and b lac<,  ned ' . . : . : l -g ra ined,
genera l l y  c rossbedded.

Coal - CEMEN'}IIAL SEAU

S h a 1 e ,  B l a c k ,  c a r b o n a c e o u s .

S h a 1 e ,  B r a y ,  s a n d y ,  o r g a n i c .

Coa l

Sandstone, marbLed gray ard

S h a l e ,  g r a y

w h i  t e  -  f  i  n p -  o  r - n  i n e d  .

@!,  d i r ty ,  poor  qua l i t y

Shale, l - ight gray to gray, sandy.

Sandst.one, marbled gray anC white, f  i n e - o r a i  n a r ;  r l l r r r o r l



, F,qOPERTY

LO G,T/CN \ril corner of-SEt of s'vfl'  
S e c t i o n  5 ,  T l 3 S ,  R l 1 E ,  S L l t
Col1ar  Elevat ion 8558

47 tr ts E G/N
Decenber 9, L97l

(cErfrENNrAL COAL ASSOCIATES)
IARSON IJASE

.h;c.
(Page 2o f3 )

T.D.
2275

DATE COM PL E TE
Y,arch 22, L972

LITI{CLOGIC LOG
NQ htireLine

J. Longyear

iNTIP.VAL i  OESCRIPTION

T)pr f 
'n

1956 '  6 " -L958 '

1958 '  5 " -L975 ' ,

L975 ' ,  6 " -L977 ' ,

L977 ' ,  - 1989 '

1  o R Q  - 1  o g q

l g95 '  - 1998 '10 "

-1998 '10 " -1999 '  1 "

99 '  1 " -2005 '

2C05 '  -2006 '  7 "

2Q06 t  7 " -2025 ' , '

2025 ' ,  5 " -2028 '10 "

2028',L0" -2029', 6"

2029t  6"-203L'  6"

2031 '  6 "  - 2A42 ' ,

20/42t  -2A43'

2C / . : ,  - 2CL7 '  6 "

2047 ' ,  5 " -2C65 '  6 "

2066 '  6 " -2C67 ' ,  5 "

2057' ,  6 ' , -20721 6t l

, 07z ' ,  5 " -2083  |

2083 '  - 2100 '  6 "

Thicknes s

2 '  0 "

17 '  0 "

1 t  6 t t

Lz ' ,  0"

6 t  o r f

3 '  10 "

0 t  3 t t

/ ,  |  1  1 t l

1 t  7 "

1 8 t  5 "

3 t  5 t '
l

0 t  8 , t

2 '  0 "

10 '  6 "

3 t  O t t

2 '  6 "

L9 '  0"

1 t  0 , t

5 r  o r t

10 '  6 "

L7 '  6"

6 r t

6 "

Coa l

Sha l -e ,  b1-ack ,
b a n d s .

Coa l

Sandstone,  wh i te  to  dark  E ta ! ,  f ine-gra ined,  sha ley .

ShaIe

Coal -  GILSON SEAM

ShaLe,  b1ack ,  carbonaceous,  boney .

Sha le ,  dark  g ray .

U O A I

Shale ,  Etay, with

. . . .SancsEone,  v7n1t re ,

Coa l

Sha l -e ,  g ray .

Sandstone and shale interbedded gray and white,  varved.

Sha le  ,  ZTay.

A a p l  \ n n o w  n n n r  a r r a ' l  i  f r - r

( e n r l e i n n p  r ^ r h i t a  f r r  o ? r v  f i n o - o r e i n o r i  r r a t r r p r "-  v : I v  '

' / - ^ -  1

Shale  ,  Z rey .

Sandstone,  wh i te  to  g ray ,  f ine-gra ined,

Shale ,  ETa! to black, contains Pelecypods.

carbonaceous with thin coal searrrs and boney

sqme carbonaceous matter,

f ine-gra ined w i th  de t r i ta l  mater ia l .

j-

I

l



(CEIITEI',riIAl
I.{RSON LEASE

ASSoCTATES)

ILCGT|ON NLr Corner of SEi
Sec t i on  5 ,  T l 3S ,

of SI{i
Rl1E,  SLV

I' I
I
I
T.D.

2275

\ATE tsEGlN DATE COM PL ETE
March 22,  L972

LIT'i{CLCGIC LCG
I\V

Decenber 9, L97L

Wi:e1 ine
J. Long;rear

|NTERVAL I  DESCRIPT|ON
Der ih

2100 '  5 " -2101 '

2 i 0L '  6 " -2110 '

2 l _L0 '  6 " -2188 '

2138'  -2204' ,  8"

2204 ' ,  8 ' r -2205 'L1 "

2205 'LL " -22C7 '  g \ ' ,

2207'  g"-T?LL' ,  6"

r i1 '  6 . "  -2252' ,

2 :_= : '  - : 2 -<5 '  3 "

22_<,5 '  -?"  -22 t ' - \ ' ,

Thickns:s.s

l_ t ort

9 '  0 "

/ / ' o "

l o

1 r
!

1 '

2 l

40 '

lB '

8 t t

o

6 r t

C o a i

SanCstone,  wh i te  to  g ray ,  f ine-gra ined,  sha l -ey .

Sandstone,  Era ! ,  med i ' :m-gra ineC,  subroundeC,  c rossbedded,
10-15% dark mineraLs. KENITI,IORTH SA\DSTONE.

Sha le ,  B la I ,  sandy .

t

? i l I
J

,  ^ t t  I
I U  I

I

I
I
t

o i l I
I

( r l1  |

I
I

a r r J

t;
I

g r t  i

I
I
t
I

Coal

Boney, carbonaceous part ic les

l ' na  
' !

I
I

I,
UTTt rK A  n F h R F n \ i

ADtrI\ l- ' t!-\

SanCstone, Zra1y and white,  very f ine-grained, shaLey.

CoaL - LOI.iER A3E3.DEEN SELY

Sandstone, Bray, mediun-grained,
mineral-s. ABERDEEN SANDSTOM.

crossbeCded,  5 -7% der lx

Logged by Sarnuel' quigley
March  23 ,  L972



ATTCA COAL .LEASING INC. - DRTLL HOLE LoG
cAFBO|.t COUNTI UTAH

t-loLE No. 7?- r-cP-;..t;t,* 
rttd-

ANGLE 90"

B€ARING ----.--_-
D E P T H  

' 6 7 5 '

DATE STARTED ,ot24t"7

COORDIi{ATES 19 58,OOo _
. E. 52.430

SECTTON llE l/4 SE l,/4 qWy4, SEC z
T ls s,  n. l l_e.

FROM: CEI{TER r. l40 W
tr4l5 S _

CoMPLETED t6t2et7. l
LOGGED AV ,n. elrcsol-t SCALE ' l" " 50'

T
I
I

t7?3

?52.3

I

BURNED CUTTII.IGS ABO/E TH|S POINT
W

IOWER SUI{NYSDE SANDSTOilE

NTERBqnnFD SANDS'rONF . SITTSTO{\IF,
SHAL€ AND ,COAL RIDERS

z.ol cont- I t
.8. qgtE I 7-8' ABERoEEN s€AM
-2 coAL J

ABERDEEN SANDSTONE

ffi

'A.\
i-:: ' ;

irg!



AMCA COAL LEASII{G II.IC. - DRILL flOLE LOG
CARBON COT'NTY, UTAH

HOLE NO. 77-2-CP

ELEVATIOil ?52O'
A N G L E  9 O O

BEARING
g g p 1 6  6 9 O '

LOCATIONZ IONS FEE

DATE STARTEo lo-28-77
CoMPLETED t t - z -77
LOGGED BY M. GLAsso-f- scALE ' l" = 5O'

cooRDlNArEs N- 5A.5lO

E .  5 3 , 2 O O
SECION SE l/4 NE l/4 SW l/4 SEC.?

T  t 3  s , R . t L E .
FROM: _cENTER : 905' SOUTH

395: lvEsr

2?7.7

- 190

-  213 .O

- 286.5
-?e5.7

- 429:l

- 342.5

- 414,4
rro coALl
.zs:RocK I er'ouson seeu

6.4s'corL I

INTERBEDDED...

KENNILWORTH SANDSTONE

-  638.3

_  6 5 0 . 0

II{TERBEDDEO SANDSTONE
SHAI=E AND COAL RIDERS

7,9 'ABERDEEN SEAM

: l j ; . _ , : - : : , . . . 1 : , . j ; l

r: i: i i ::.r i. i ::!
:.ii::.i:t':i':11..

i i , i t": i;, i tr:r;,
' : :  i : : :  , : r . . 1 .
; : . ; . . . . t : : :_ : t . -
::i':::: :., ...ii:j::l j:

' ' i . : . ' : . j a i : ' l
! . : . : . ' . ; : : i

iitjjiiijiiilir
ititiri:r
;lidi;rl\:
i;:ij;r,r,,',!,i1,r1o)t:.;r;

' . 1 L - : - - r ' . \ \

i{=?2:,

;:':;:;t'11;11,
i.,ir:l;ii'.{-----> 7-r



;



AMCA COAL LEASING IT{C. - DRILL HOLE LOG
CARBON COUNTY, prAH

HOLE NO. 77-4-cP

ELEVATTON zoTo
ANGLE 90"

BEARING
DEPTH IO5

LOCATTON zroirs FEE

cooRDtNATES ft 5688O

E. 53540
SECTION

DATE STARTED u/13/77
'coMPLETED )t/13/77
LOGGED BY M'  GLASsoT- SCALE'  l "=50'

T  1 3  S ,  R .  l l  : E .
FROM:  CENTER,  2 ,520 'S ,

a o ' w

_ COLLAR

-  54 .5

-86.4 4.9. AEERD€EN SEAU

ABERDEEN SANDSTO}IEiA'\,!
.l-:-11



AMCA COAL LEASING INC. - DRILL HOLE LOG
CARBON COUNTY, UTAH

H O L E  N O . 7 7 - t - c P

ELEVATTON ?.o05'

ANGLE 9OO

EEARING
DEPTH -------=E.c---

LOCATION

COORDINArEs N- 56.870

E. 53.JOo
SECTION

DATE STARTED \44/77
coMPLETED |/t4/77
LOGGED BY fl. cLAssor{- SCALE ' l" = 5O'

.  1  1 3  S , R . i l  E .
FROM: CENTER. 2,620 S.

T
55

I

- coLLraR

- 33.5
- 4O.2 5.? ABERDEEN 9EAT

ABERDEEN SAI{DSTONE

_ 85I TOTAL DEPTH

iA
4-:::



AMCA COAL LEASING INC. - DRILL HOLE LOG
CARBON COUNTI UTAH

HOLE NO. ?7-6-cP ,

ELEVATTON ?.08o

ANGLE 9OO

BEARING

DEPTH 8d

DATE STARTED I I /14/77

CooRDINATES N. s6,825 _

E . 5 3 . 3 3 O

sEcTloN NE t/4 l{E t/4 Nf t/4 sEcrs

T l S s R l l E .

coMPLETED l/ t4t77
LOGGED BY x' or-rssoil- SCALE ' l" = 50'

ii;t/Atj\\
//,rr:j-\\.\.t
z'a -i.\\'

4.5 .ABEROEEN SEAU

ABERDEEN SANDSTOII€

'OTAL OEPTH



AMCA COAL LEASING INC. - DRILL HOLE LOG
CARBON COUNTY, UTAH

HOLE NO. 77-7-cP

ELEVATTON z.oro'

ANGLE 9OO

LOCATION

EEARING
COORDINATES hl- q6-"eo

E' 53rr[3o
sEcTtoN irE r/a ilE r/rt llu r./tt 8Ecr8DEPIH 45'

DATE STARTED II/14/7?
COMPLETED i l t t4/1r
LOGGED BY u .  eLAssoN SCALE'  l "=  50 '

T  1 5  S , R .  l t  E .
FRoM: CEi lTER. A,60O t{ .

-T-
13.8
_t

- COLLAR 
,. :

_ 16,.0 e.2' AaEFoEEft SEAil

ASERDEEN SAI{DSTONE

_ 46 TOTAL DEprH

ir, \:s
{:if=i;',)
' i :_-i- '





AMCA COAL LEASING INC.. DRILL, HOLE LOG
CARBON COUNTY, UTAH 

. I

HOLE NO.  pH-2 -a

ELEVATTON ? . l 6s '

ANGLE 9OO

B E A R I N G
DEPTH soJ

DATE STARTEO n/u7l

LOCATION

cooRDtNATES r\t s8.l8o _
E. ' 53.8rto

SECTION

f  1 3  S , R .  l l  E .

CoMPLETED |/t?t7l
LOGGED BY s- ourGLEY ScALEt l"=5O'

FROM:

237-2

- coLLAR

3r.8

r.e col--l
.r:pirg | 6".8'GrLsoN sEAM

5.0 mAL I-

INTERBEDDED SANDSTONE, STLTSTONE.
SHALE ANO COAL R]DERS

KENNILWORTH SANDSTONE

- t35.9

- 252.0

- e?5.t

- 303.0

.s coar- I
;-BoG I q.o uppen ABERDEEN sPLtr
}t c"A. t 

-

t r c a *  1
.6' BoNE I o.s' lseRoeeN s€AM
.8 'COAL I

ABERDEEN SANDSTONE

TOTAL OEPTH

;iii'AN,,'Iil
/,78\'\:iii
//l*--t\\\\i

s
iFr==i7i
'.\.\==:JZZ,

v'J: '\Y!,i'.|,'i

€\:r3;/z



AMGA coAL 
^Tfl*:^ il-c:.- .DRTLL 

HoLE LoG
CARBON COITNTY, UTAH

HOLE NO. n{-s

ELEvAtoN z-2r^' LocATloN a9!ry

aiJGLE -----349-
BEARING ---.-
DEPTH e32

COORDINATES N- sq'as

E. 54-535

SECTION s€ rl4slrrlTNEIASEC ?

T  r a  S , R .  I  E .
DATE STARTED lz-ro-?l 

FR9M: cEMTER 545 N
COMPLETED t - 4  - 72  

SCALE ,  l , ' =  5O t  e3o ,E
LOGGED BY S-OUICLEY

T

I
I

181.9

I

I
I
T
I

I
I
I
I
I

196.i

I
I
I

I

-{oo

_ +t8.1
-430.4

6.o LgueR suHrvsroe sElr,,r

LOWER SUNI'IYStOE SANOSTONE

INTERAEDDED,

-60t.8

-62O.3

-6505

i .8. GILSON SEAM w/.I 'BONE

I N T  E R B € D D E D .  . . .

KEIJNILWORTH SAt'ID8TONE

_75t1 INTERBEDDED. . . ,

-79a5

-80&5

o.i  r ipprn . aeEnoreN sprrr

IO,5 ABEROTEN SEAN

ABERO€EN SANDSTIONE

iffi
fiieili
i!:,"!:artt',',
;ii;l::?:l;).'

K_!4),,

'/;lAs)
,r/7--:--- \i\'.

iii:_:.ji))
\\.,;2;;
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AMCA COAL LSASING INC. -

CARBON COUNTY,

H o L E  N O  p H - N A c c -  7

ELEVAT|C| . i  1 . tsz  _

ANGLE --JA:-

^BE AR rt{G
.  D E P T H

ORILL HOLE LOG
UTAH

LocATtoN -.e.tQNs F.EE .v-rcr[lrY

DATE STARTED APPROX. 1948

COMPLETED _  AppRox.e4s  
SCALE,  1 , ,=  50 ,

LOGGED BY i .  ourauer

cooRDr t {ATEs  N .5 ,9 ,?99  -  -

t .  49 .955  * -
sEcTroN _sw r/9 .{E. ll4_s.g | /4 SE_c t2

I - r 3 -  S ,  R .  l o - E

FROM : .SE -qORNEB. .  1,94.  9-_{ .

rti1,N
(S.l-))
n'.:-.:--i:7',\ -::::.


