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.Enclo:e^{please find Utah's Final Findings and Supporting Documentation
Package (FSD) for Andalex Resources'Grav6s Lease.

Tltis document has been reviewed by the technical/supervisory staff and the
Associate Director for Mining as per the Divisions' quality iontrol r6view policy. lt has
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The Division is satisfied that the Minino
Andalex Resources for the Graves Lease i6
and that the FSD is complete and accurate.
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ADMINI STRATIVE OVERVIEW

Anda lex  Resources ,  Inc .
Cen tenn ia l  P ro jec t

Graves  Lease  Add i t i on
ACrl0oT/019

Carbon County,  Utah

December  13 ,  1990

BACKGROUND

Anda lex  Resources ,  Inc .  (ARI )  has  p roposed  a  new
underground  lease  add i t i on  to  i t s  cu r ren t l y  approved  permi t
a rea  fo r  the  Centenn ia l  P ro jec t .

The Min ing  and Rec lamat ion  P lan  (MRP)  fo r  the  Centenn ia l
Pro jec t  was  approved by  the  Of f i ce  o f  Sur face  Min ing  in
November  o f  1981 and by  the  D iv is ion  o f  0 i1 ,  Gas and Min ing
(D0GM) in  January  o f  t982.  The or ig ina l l y  approved MRP
cons is ted  o f  2 ,240  ac res  o f  p r i va te  and  federa l  coa l  l eases .
0n  May 20 ,  1986,  ARI  was issued a  permi t  by  DOGM for  a  120-acre
federa l  emergency  lease .  0n  March  2 ,  L987 ,  a  new f i ve -year
permanent  p rogran permi t  was  issued incorpora t ing  the  emergency
1ease ,  fo r  a  to ta l  pe r rn i t ted  ac reage  o f  2 ,360  ac res .

In  0c tober  o f  1981 ,  Federa l  l ease  numbers  U-010581 ,
SL-063058 and SL-027304 were  mod i f ied  by  the  Bureau o f  Land
Management  to  inc lude an  add i t iona l  436 acres .  In  March  o f
1988 ,  ARI  reques ted  tha t  these  th ree  lease  mod i f i ca t ions  be
incorpora ted  in to  the  pern i t ted  area .  In  August  o f  1988,  ARI
requested  tha t  one add i t ionaL 320 acre  federa l  lease (U-05067)
and one 240 acre  fee  lease be  added to  the  permi t ted  area .  The
permi t  was  rev ised  to  inc lude  these  leases  on  May  4 ,  1989 ,
wh ich  brought  the  to ta l  per rn i t ted  acreage to  3358 acres .  Th is
Dec is ion  Document  addresses  the  add i t ion  o f  the  Graves  federa l
Lease  to  the  permi t ted  a rea ,  wh ich  cons is ts  o f  933  ac res .

Cur ren t ly  ARI  opera tes  th ree  mines ,  the  P innac le ,  Apex  and
Aberdeen,  in  the  GiLson,  Lower  Sunnys ide  and Aberdeen seams,
respec t ive ly .  A  fo r th  seam,  the  Centenn ia l - ,  i s  pLanned to  be
accessed th rough the  P innac le  mine  by  dr iv ing  rocks lopes  f rom
the Gi lson  seam.  Deve lopment  o f  much o f  the  Centenn ia l  seam
requ i res  the  add i t i on  o f  the  Graves  lease  to  the  permi t .



ANALYSIS

No add i t i ona l  su r face  d is tu rbance  i s  p roposed  in  reLa t ion
to  the  add i t i on  o f  th i s  underg round  1ease .  There fo re ,  i t  i s
DOGMrs op in ion  tha t  the  min ing  and rec lamat ion  prac t ices  and
procedures  wh ich  were  approved in  the  f i ve-year  permi t  renewaL
and subsequen t  1989  rev is ion  a re  adegua te  to  address  any
e f fec ts  re la ted  to  the  underg round  n in ing  o f  the  Graves  1ease .
Techn ica l  compl iance has  been addressed in  p rev ious  Techn ica l
Ana lys is '  and-w i11  no t  be  d iscussed  fu r ther -here .

RECOMMENDATION

ARI  has  demonst ra ted  tha t  n in ing  o f  the  Graves  lease can be
done in  conformance w i th  the  Sur face  Min ing  Cont ro l  and
Rec lamat ion  Ac t ,  and the  cor respond ing  Utah  Ac t  and per fo rmance
standards.  The Bureau of  Land Management has approved the new
federa l  l ease  e f fec t i ve  Oc tober  l - ,  1990 .  The  on ly  i ssues
ra ised  dur ing  the  rev iew p rocess  o r  the  pub l i c  comment  per iod
are  be ing  inc l -uded as  s t ipu la t ions  to  the  permi t  and are
cur ren t l y  be ing  addressed  by  the  opera to r  (see  S t ipu la t ions ) .
I t  i s  there fore  recommended tha t  approva l -  be  g iven fo r  the
add i t ion  o f  the  Graves  lease to  the  permi t ted  area  and to  the
cur ren t ly  approved f i ve  year  permanent  p rogram rn in ing  permi t ,
w i th  the  s t ipu la t ions  de l inea ted  in  th i s  Dec is ion  Document .
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7 /  6 le0

7 l3L l90

B/2-21/90

LL/2L189

5 /17  190

9 /2L /90

9 l24 le0

L2/ t0 /90

L2 lL3/90

PERMITTING CHRONOLOGY

Anda lex  Resources ,  Inc .
Centenn ia l  Pro jec t

Graves  Lease  Add i t i on
ACr /007 /0L9

Carbon County,  Utah

ARI  submi t ts  p lans  fo r  inc lud ing  the  Graves  Lease
in to  the  permi t .

DOGM in i t ia l  comple teness  rev iew shows p lans  to
be  de f i c ien t .  Add i t i onaL  in fo rmat ion  i s
reques ted  .

ARI  submi t ts  add i t iona l  in fo rmat ion

DOGM determines  tha t  the  subrn i t ted  mater ia ls  can
be  cons idered  admin is t ra t i ve ly  comp le te .

ARI  pub l i shes  no t ice  o f  in ten t  to  add the  Graves
lease  to  the  permi t  a rea  week ly  fo r  fou r
consecut ive  weeks  in  the  Pr ice  Sun Advocate .

Comment  per iod  exp i res  w i th  no  comments  rece ived

DOGM forwards  cop ies  o f  ARI 's  updated  Min ing  and
Rec lamat ion  P lan  wh ich  inc ludes  the  Graves  lease
to  o ther  agenc ies .

ARf  submi ts  p roo f  o f  r igh t  o f  en t ry  on  Lease
uru-66060

DOGM forwards  Sta te  Dec is ion  Document  to  Of f i ce
of Surface Mining Reclamat ion and Enforcement for
concur rence  and  Secre ta r ia l  s igna tu re .



MINE PLAN INFORMATION

Mi  ne  Name:

Opera tor :

Cpn tenn ia l  P ro i ec t

Anda l  ex  Resources .  Inc .

State ID:  ACT/007/01 9

County: Carbon

Pos i t ion :

Room and Pi I  I  ar

Cont ro l  I  ed  By :
Contac t  Person(s ) :  M ike  G lasson
Te lephone :  :  (801  )  637-5385

New/Ex i  s t ing :  Bo th  M in ing  Method :

New Federa l  Lease  No(s ) . : l i T l J - 5 5 0 5 0  ( G r a v e  s  I  e a s e  )

Lega l  Descr ip t ion (s ) : T.  
' l  
35  -  R .  10E  SLM.  U tah
Sec t i on  l :  l o t s  l - 8 .  31 l2  N l / 2
Sect ion  12 .  lo t  l .

T .  125 . .  R .  1 l  E . -  SLM.  U tah
Sect ion  31 .  lo ts  3 -6 .  and  l3 -22 .

Cur ren t  Permi t  A rea  Lega l  Descr ip t ion : T .  135 .  R .  I I  E .  SLBM
Sect i - -on-4:  SI  /2
S p r f i o n  5 :  A l  I
Sec t i  on  5 :  A l  I
Sec t i on  7 :  A l  I
Sec t i on  8 :  A l  I
Sectjon- 9: Al-l--b-ul-iE-l-/4 SE l/4
Sec t i on  l 7 :  N  I / 2 .  NE  l / 4  SE  l / 4 -  N  I / 2  N l ^ l  114  SE  114 .

N v2 NE t /4  S t^ t  l /4 .  N t  l /4  N14 l /4  s l ^ l  l /4
vt l lz Nt^l 1/4 st4 I /4

Seetion--E : }L-]/.?_----_N 1J-L*S-I{.J-I-4-N-1J4.--N[ -U4-SE-U4-E-I-!1-*
E l l z  SE 114  NE 114 ,  E  112 .  NE 114  SE l l 4

Ownersh ip  Da ta :

Sur face  Resources  (acres)

Federa l
S ta te
Pr i  va te
0ther
TOTAL

Coa l  Ownersh ip  (ac res ) :

Federa l
S ta te
Pr  i  va te
0 ther
TOTAL

Ex i  s t i  ng
Perml t  Area

2928

Proposed
Permi t  Area

933

Total  L i fe
0f  Mi ne Area

3861

44Q

3368 933 4301

2918 933 385 I

440 440

3358 933 4291



Coal Resource Data

Fede ra  I
S  ta te
Pr  i  va te
0 ther
TOTAL

-2-

Tota I
Reserves

Th ickness

4-6 f t_-
5-_Z_lt-

4 -8  f t .
4 -13  f  t .

Total
Recoverabl  e
Reserves

Denth

_0=I900_tt_
800-2000 f t .
0 -2000 f t .
0 -2400 f t .

52  .5  Mi  I  I  on  Tons 33 Mi  I  I  ion  Tons

Recoverab l  e
Reserve  Data

Seam
Seam
Seam
Seam
Seam
Seam

Name

-Lpuer-s-u-nnysicle-
_Ce_n_tennial
Gj_l son
Abe  rdee  n

M ine  L i f e : 28  vea rs
Average Annual  Product ion:  - l - . . -5-  Mi I  I  ion Percent Recovery:  687"
Date  Pro jec ted  Annua l  Rate  Reached: I  990
Date  Produc t ion  Beg ins :  1980 Date  Produc t ion  Ends:  2008
Reserves  Recoverab l  e  By :  (  I  )  Sur face  Mi  n i  ng :  -

(2 )Underg round  Mi  n i  ng :
Reserves Lost
Coal  Market :

Through Management  Dec is ions :
l l nk  nown

Unknown
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FINDINGS

Anda lex  Resources ,  fnc .
Cen tenn ia l  M ines  Pro jec t

Graves  Lease  Add i t i on
ACTl007 /0L9

Carbon County,  Utah

December  13 ,  1990

The rev ised  p lan  and  the  permi t  app l i ca t ion  a re  accura te
and comple te  and a l l  requ i rements  o f  the  Sur face  Min ing
Cont ro l  and Rec lamat ion  Ac t ,  and the  approved Utah Sta te
Program ( the  "Ac t " )  have been compl ied  w i th
(R614-300-133 .100) .

No  add i t i ona l  su r face  rec lamat ion  i s  requ i red  s ince  the
add i t i ona l  pe rmi t  a rea  w i l l  be  m ined  as  an  underg round
extens ion  o f  the  ex is t ing  mine .  There  w i l l  be  no  new
sur face  fac i l i t i es  (R614-300-133 .710) .

The assessment  o f  the  probab le  curnu la t i ve  impacts  o f  a l l
an t i c ipa ted  coa l  m in ing  and  rec lamat ion  ac t i v i t i es  in  the
genera l  a rea  on  the  hydro log ic  ba lance has  been conducted
by  the  regu la to ry  au thor i ty  and no  s ign i f i can t  impacts  were
ident i f ied .  The Min ing  and Rec lamat ion  P lan  (MRP)  proposed
under  the  app l ica t ion  has  been des igned to  p revent  damage
to  the  hydro log ic  ba lance in  the  permi t  a rea  and in
assoc ia ted  o f f - s i te  a reas  (R614-300-133 .400  and  UCA
40-10-11 {2 } tc } )  (See Cumula t ive  Hydro log ic  Impact  Ana lys is
(CHIA)  fo l low ing  th is  F ind ings  Document ) .

The proposed Lands to  be  inc luded w i th in  the  permi t  a rea
are :

a .  no t  inc luded w i th in  an  area  des ignated
unsu i tab le  fo r  underground coa l  rn in ing

-  opera t ions  (R514-300-133 .220)  (MRP,  p .  L7 ) ;

b .  no t  w i th in  an  a rea  under  s tudy  fo r  des igna ted
lands  unsu i tab le  fo r  underground coa l  min ing
opera t ions  (R614-300-133 .2L0)  (MRP,  p .  L7 ) ;

c .  no t  on  any  lands  sub jec t  to  the  proh ib i t ions
or  l im i ta t ions  o f  30  C f 'R  761 .LL  ta ]  (na t iona l
parks ,  e tc .  ) ,  761 .11  { f }  (pub l i c  bu i ld ings ,
e tc . )  and  761- .11  tg )  ( ce rne te r ies ) ;

4



Page 2
F ind  ings
Anda lex  Resources  Inc .
December  13 ,  1990

5

6 .

8.

9 .

no t  w i th in  100 fee t  o f  the  ou ts ide  r igh t -o f -v ray
o f  a  pub l i c  road .  (R614-300- l -33  .220)  ;

e .  no t  w i th in  300 fee t  o f  any  occup ied  dwe l l ing
(R614-300-133-220) .

The  regu la to ry  au thor i t y ' s  i ssuance  o f  a  permi t  i s  i n
compl - iance w i th  the  Nat iona l  H is to r ic  Preserva t ion  Ac t
and imp lement ing  regu la t ions  (36  CFR 800)
(R614-300-133 .600) .  See  a t tached  le t te r  f rom Sta te
i l i s to r i c  Preserva t ion  0 f f i ce r  (SHP0)  da ted  Oc tober  4 ,
1990 .

The app l ican t  has  the  lega1 r igh t  to  en ter  and comple te
min ing  ac t i v i t i es  in  the  Graves  lease  th rough  a  federa l
coal  lease issued by the Bureau of  Land l ' lanagement (See
a t tached  lease  UTU-66060  e f fec t i ve  Oc tober  1 ,  1990)
(R614-3oo-133 .300) .

A  510(c)  repor t  has  been run  on  the  App l ican t  V io la to r
Sys tem (AVS) ,  wh ich  shows tha t :  p r io r  v io la t ions  o f
app l i cab le  laws  and  regu la t ions  have  been  cor rec ted ;
ne i ther  Anda lex  Resources  Inc .  o r  any  a f f i l i a ted  company
are  de l inquent  in  payment  o f  fees  fo r  the  Abandoned Mine
Rec lamat ion  Fund;  and the  app l ican t  does  no t  con t ro l  and
has no t  con t ro l led  min ing  opera t ions  w i th  demonst ra ted
pat te rn  o f  w i l l fu l  v io la t ions  o f  the  Ac t  o f  such na ture ,
dura t ion ,  and w i th  such resu l t ing  i r reparab l -e  damage to
the environment as to indicate an intent not to comply
w i th  the  p rov is ions  o f  the  Ac t  (R614-300-L33 .730)

Underground min ing  opera t ions  to  be  per fo rmed under  the
permi t  w i l l  no t  be  incons is ten t  w i th  o ther  opera t ions
ant ic ipa ted  to  be  per fo rmed in  a reas  ad jacent  to  the
proposed  permi t  a rea .  The  c loses t  opera t ing  m ine  i s  the
So ld ie r  Canyon  Mine .

The app l ican t  has  pos ted  a  sure ty  bond fo r  the  Centenn ia l
M ines  Complex  in  the  amount  o f  $1 ,080 ,839 .00 .  No
add i t iona l  su re ty  w i l l  be  requ i red ,  s ince  there  i s  no
add i t i ona l  su r face  d is tu rbance  p roposed  (R6 l -4 -300-134) .

No lands  des ignated  as  pr ime fa r rn lands  or  a l luv ia l  va l ley
f  l -oo rs  occur  on  the  permi t  a rea  (R614-302-313 .100)
(R6l_4-3 02-321_ .  100 )  .

10.



Page 3
F ind  ings
Anda l -ex  Resources  Inc .
December  13 ,  1990

11 .

L2 . has  made a l l  spec i f i c  approva ls
Cooperat ive Agreement and the

The proposed pos tmin ing  Land-use o f  the  permi t  a rea  is
the  same as  the  pre-min ing  land use and has  been approved
by the regulatory author i ty and the surface land
management agency

The regu l -a to ry  au thor i ty
requ i red  by  the  Ac t ,  the
Federa l  Lands  Program.

13 .

T4,

The proposed opera t ion  w i l l  no t  a f fec t  the  cont inued
ex is tence  o f  any  th rea tened  o r  endangered  spec ies  o r
resu l t  i n  the  des t ruc t ion  o r  adverse  mod i f i ca t ion  o f
the i r  c r i t i ca l  hab i ta ts  (R614-300-133 .500)

A l l  p rocedures  fo r  pub l i c  par t i c ipa t ion  requ i red  by  the
Act ,  and the  approved Utah Sta te  Program have been
cornp l ied  w i th  (R614-300-120)  .

No ex is t ing  s t ruc tu res  w i l -1  be  used in  con junc t ion  w i th
rnining of  the underground Right-of-hlay,  other than those
const ruc ted  in  compl iance w i th  the  per fo rmance s tandards
o f  R614-301  and  R614-302  (R614-300-133  .720) .

A n ---)r
Mau*.V Kbd/*, -

Pbrmi t  Superv iso r
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CUMULATIVE HYROLOGIC IMPACT ASSESSMENT
Tower  Resources ,  Inc .

Cen tenn ia l  P ro jec t
ACT/007 /0 r9

Carbon County,  Utah

December  4 ,  1990

I n t roduc t  i on

This  repor t  con ta ins  a  Cumula t ive  Hydro log ic  fmpact  Assessment
(CHIA)  fo r  Tower  Resources ,  Inc .  ,  Cen tenn ia l  P ro jec t  l oca ted  in
Carbon County ,  Utah .  The assessment  encompasses  the  probab le
cumula t ive  impacts  o f  a l l  an t ic ipa ted  coa l  min ing  on  the  hydro log ic
ba lance  in  and  ad jacen t  to  Cen tenn iaL fs  p roposed  and  ac t i ve
underground mine complex ,  and eva lua tes  whether  the  opera t ions
proposed in  the  app l ica t ion  have been des igned to  p revent  damage to
the  hydro log ic  ba lance ou ts ide  the  proposed rn ine  p lan  area .

Th is  repor t  comp l ies  w i th  federa l  l eg is la t ion  passed  under  the
Sur face  Min ing  Cont ro l  and RecLamat ion  Ac t  (SMCM) and subsequent
Utah  and  federa l  regu la to ry  p rograms under  R614-301-131 .400  and  30
CFR 784 .14( f ) ,  respec t i ve ly .

Th is  assessment  incorpora tes  the  a rea  iden t i f i ed  by  the  m in ing
company as  the  Graves  Lease.  The Las t  rev is ion  to  th is  CHfA took
p lace  Oc tober  28 ,  l -988  and  incorpora ted  the  Aberdeen  leases .

Anda lex  Resources ,  Inc .  subrn i t ted  a  p roposa l  to  ob ta in  and
incorpora te  the  Graves  Lease  Trac t  (Federa l  Lease  UTU 66066 ,  933
acres)  (see  P la te  1 )  in to  the i r  ex is t ing  mine  per rn i t  on  January  4 ,
1990.  The Graves  Lease is  i s  loca ted  nor theas t  o f  the  ex is t ing  mine
permi t  a rea  in  Sec t ions  I  and  LZ  o f  T .  13S. ,  R .  108 . ,  SLM and
Sec t ion  31  o f  T .  13S. ,  R .  118 . ,  SLM.  The  rev is ion  ou t l i nes  p lans  to
develop and mine the Aberdeen and Centennial-  coal  seams within the
Lease .  These  seams a re  cu r ren t l y  be ing  mined  in  permi t ted  a reas .
Min ing  s t ra tegy  ca1 ls  fo r  min ing  the  Centenn ia l  seam where  reserves
are  g iea te r  than  f i ve  fee t  th i ck .  No  coa l -  w i l l  be  m ined  f rom e i the r
the  Lower  Sunnys ide  seam or  the  Gi lson  seam in  the  lease area .

The Aberdeen rev is ion  exanded the  permi t  a rea  by  400 acres .  The
f  o l low ing  f  edera l  leases  r^ re re  expanded,  Federa l  Lease U-01581,  by
add ing  162  ac res ,  Federa l  Lease  SL-063058 ,  L6Z ac res  and  Federa l
Lease  SL-02730 ,  74  ac res  The  reserves  in  these  th ree  leases  a re
mined as  an  ex ten t ion  o f  the  Aberdeen Mine.
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Th is  CHIA a lso  inc ludes  the  assessment  o f  a  fo rmer  l -ease
mod i f i ca t ion  submi t ted  on  Augus t  9 ,  1988  to  incorpor ta tes  a  new rn ine
permi t  fo r  560  ac res  on  the  nor th -eas t  co rner  o f  the  permi t  a rea
wh ich  cons is t  o f  a  new federa l  l ease  (U-05067 ,320  ac res )  and  a
lease  f rom SUNEDCO (240  ac res  o f  fee  p roper ty ) .  The  reserves  in
these two leases  w i l l  be  rn ined as  an  ex ten t ion  o f  the  P innac le  Mine .

Tower  Resources  fnc .  ,  Cen tenn ia l  P ro jec t  i s  loca ted  w i th in  the
Book C l i f f s  Coa l  F ie ld  approx imate ly  10  mi les  nor th -nor theas t  o f
Pr i ce ,  U tah  (F igure  1 ) .  The  Book  C l i f f s  fo rm a  rugged ,  sou ther l y
fac ing  escarpment  tha t  de l ineates  the  U in tah  Bas in  to  the  Nor th  f rom
the San Rafae l  SweL l  to  the  south .  E leva t ions  a long the  Book CL i f fs
range  f rom approx ina te ly  5 ,000  to  9 ,000  fee t .

0u tc ropp ing  rocks  o f  the  Book  C l i f f s  range  f rom Upper  Cre taceous
to  Quate rnary  in  age .  The  rock  record  re f lec ts  an  overa l l
f l uc tua t ing  regress ive  sequence  f rom mar ine  (Mancos  Sha le )  th rough
l i t to ra l  and lagoona l  (BLackhawk Format ion)  to  f luv ia l  (Cas t legate
Sandstone,  Pr ice  R iver  Format ion  and Nor th  Horn  Format ion)  and
lacus t r ine  (F lags ta f f  Format ion )  depos i t i ona l  env i ronments .
0sc i l l a t ing  depos i t i ona l  env i ronments  w i th in  the  overa l - l -  reggress ive
t rend are  represented  by  members  o f  the  B lackhawk Format ion .  The
majo r  coa l  bear ing  un i t  w i th in  the  Book  C l i f f s  Coa l  F ie ld  i s  the
Blackhawk Format ion.

Prec ip i ta t ion  va r ies  f rom 20
inches  a t  l -ower  e leva t ions .  The
as  mid  la t i tude  s teppe  to  deser t .

inches  a t  h igher  e leva t ions  to  5
Book  C l i f f s  a rea  mav  be  cLass i f i ed

Vegeta t ion  var ies  f ro rn  the  sagebrush/grass  communi ty  type  a t
lower elevat ions to the Douglas f i t  I  aspen community at  h igher
e leva t ions .  Other  vegeta t ive  communi t ies  inc lude mounta in  b rush,
p inyon- jun iper ,  p inyon- jun iper /sagebrush  and  r ipa r ian .  These
communi t ies  a re  p r imar i l y  used fo r  w i ld l - i fe  hab i ta t  and L ives tock
grazing.

Sur face  runof f  f rom the  Book CL i f fs  a rea  f lows in to  the  Pr ice
River  d ra inage bas i .n  o f  eas t -cent ra l  U tah .  The Pr ice  R iver
o r ig ina tes  near  Sco f ie ld  Reservo i r  and  f lows  sou theas te r l y  in to  the
Green R iver ,  nor th  o f  the  town o f  Green R iver ,  U tah .  Wate t  qua l i t y
is  good in  the  mounta inous  headwater  t r ibu tar ies ,  bu t  de ter io ra tes
rap id ly  as  f l -ow t raverses  the  Mancos Sha le .  The sha le  l i tho logy
typ ica l l y  has  1ow permeab i l i t y ,  i s  eas i l y  e roded and conta ins  la rge
quan t i t i es  o f  soLub le  sa l t s  tha t  a re  a  na jo r  con t r ibu to r  to  poor
water  qua l i t y .  Depend ing  upon the  dura t ion  o f  con tac t ,  water
qua l i t y  degrades  downs t ream to  where  to ta l  d i sso lved  so l ids  (TDS)
Leve ls  o f  3 ,000  rn i l l i g rams per  l i t e r  (mg/1 )  a re  common.  The
predominant  ion  leached f rom the  Mancos Sha le  i s  su i - fa te  (S0+)  w i th
va lues  over  1 ,000 ng i l  conmon in  the  l -ower  reaches  o f  the  Pr ice
R iver  "
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I I .  Cumula t ive  Impact  Area  (CIA)

P la te  1  de l inea tes  the  CIA  fo r  cu r ren t  Cen tenn ia l  P ro jec t
opera t ions .  The CIA was expanded to  the  nor th  to  incorpora te  any
po ten t ia l  su r face  and  subsur face  e f fec ts  to  the  hydro log ic  reg ime.
The nor thern  boundary  o f  the  CIA has  been es tab l i shed a t  the  na tura l
s t ream channe l  o f  Surnmi t  Creek  tha t  runs  westward  in  Whi tmore  Park .
The f low f rom Summi t  Creek  dra ins  in to  Wi l1ow Creek  and then in to
the  the  Pr i ce  R ive r  be low Cas t lega te ,  U tah .  A l though  th is  a rea
appears  ex tens ive ,  i t  re f lec ts  the  max imum area  fo r  expec ted  e f fec ts
tha t  min ing  cou ld  incure  on  the  sur face  and ground waters .

The southern  and eas tern  por t ion  o f  the  CIA inc ludes  the  Deadman
Canyon dra inage,  the  St ra igh t  Canyon dra inage,  the  Hof fman Creek
dra inage and severa l  o ther  unnamed ephemera l -  d ra inages  be tween
Deadman Canyon and l lof fman Creek. Runoff  f rom these drainages
eventua l l y  un i te  and f low south  in to  Deadman Creek  and Coa l  Creek
and  even tua l l y  in to  the  Pr i ce  R ive r .

The southern  boundar ies  o f  the  CIA are  de f ined by  the  inc lus ion
of  ma jor  por t ions  o f  Deadman and Coa l  Creeks ,  and arb i t ra r i l y  d rawn
a long the  south  par imeter  to  inc lude the  ephemera l  d ranages and
ped iements  o f  the  Mancos Sha le .

The western  ex ten t  o f  the  CIA was drawn to  inc lude the  dra inages
such as Alred Canyon, Mathis Canyon and Deep Canyon which are
poten t ia l l y  w i th in  the  in f luence o f  min ing  opera t ions ,  o r  cou ld  be
i f  fu tu re  expans ion  occurs .

The  sur face  fac i l i t i es  o f  the  Centenn ia l  P ro jec t  a re  loca ted
ent i re ly  w i th in  the  watershed f low ing  to  the  south  in to  Deadman
Creek .  The eas tern  boundary  o f  the  CIA is  des ignated  by  Coa l  Creek ,
a  perenn ia l  s t ream.  Min ing  in  the  Centenn ia l -  Pro jec t  w i l l  no t  occur
beneath  Coa l  Creek  and there fore  the  l im i ts  o f  the  CfA do  no t  ex tend
to  the  eas t  o f  Coa l  Creek .

Cornp le t ion  o f  the  rev iew a t  th is  Leve l -  ind ica ted  tha t  ex tens ive
hydro log ic  impac ts  do  no t  ex is t  w i th in  these  L im i ts .  There fo re ,
fur ther analysis was not conducted beyond these l imi ts and the CIA
was determined to be complete.  The CIA encompasses approximately
44 .8  square  m i les .

l)
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I I I .  Scope  o f  M in ing

In i t ia l  m i { r ing  opera t ions  o f  the  Centenn ia l -  Pro jec t  began in
Oc tober ,  L9B0 in  the  P innacLe  Mine  on  the  Z ions  fee  1ease .  

-  
The

or ig ina l  M in ing  and Rec lamat ion  P l -an  was approved in  January ,  1982,
and  min ing  p rogressed  on to  the  federa l  l eases .  Tn  June  ,  L98z  the
Apex  Mine  was  opened .  fn  Oc tober ,  1981  mod i f i ca t ions  to  the  federa l
leases  were  g ran ted ,  thus  add ing  436  ac res  to  the  overa lL  m ine  p lan
area .

The 120 acre  federa l  emergency  lease was gran ted  in  Novernber  o f
1983 .  The  coa l  m ined  f rom the  emergency  lease  w i l l  be  ex t rac ted  as
an underground ex tens ion  o f  the  ex is t ing  P innac le  Mine  opera t ion .

w i th  the  add i t i on  o f  the  Graves  Lease  t rac t  <933  ac res ) ,  the
Federa l  ho ld ings  w i l l  t o ta l  3 ,851  ac res  and  fee  ho ld ings  w i l l  be  440
acres ,  a  to ta l  o f  4 ,291  ac res .  Anda lex  has  a lso  aqu i red  a  R igh t -o f
Way (UTU-62045)  f rom the  Bureau o f  Land Management  cons is t ing  o f  ten
acres  be low the  en te rance  o f  the  m ine  fac i l i t i es .  Recoverab le  coa l
reserves  fo r  the  federa l  l ease  ho ld ings  a re  es t imated  a t  33  m i l l i on
tons .  To  da te  3 .5  mi l l ion  tons  have been mined.  A l - though the  more
reserves  shou ld  be  inc luded  w i th  the  add i t i on  o f  the  Graves  leases ,
these  reserves  were  o f f se t  by  the  loss  o f  reserves  f rom burns  and
decreased  es t imates .  So  the  to ta l  reserves  a re  es t imated  to  be  near
the  same as  s ta ted  in  the  las t  CHIA (personnaL communica t ion  w i th
Mike  G lasson  December  5 ,  l -990) .

Sur face  d is tu rbance w i l l  be  conta ined w i th in  the  R igh t  Fork  o f
Deadman Canyon ad jacent  to  the  mines .  A  to ta l  o f  34 .?  acres  is
p lanned fo r  sur face  d is tu rbance and rec lamat ion .

Four  seams (F igure  2> o f  mineab le  coa l  a re  l -oca ted  w i th in  the
permit  area. The approved Mining and Reclamat ion Plan for the
Centenn ia l  Pro jec t  ca11s  fo r  deve lopment  o f  a l l  four  seams.  Three
mines, the Pinnacl-e Mine in the GiLson Seam and Apex l ' l ine in the
Lower Sunnyside Seam and the Aberdeen Mine in the Aberdeen seam have
been deve loped and are  cur ren tLy  opera t ing .  The Centenn ia l  seam
wi l l  be  accessesse i l  by  rocks lopes  f rom the  G i l son  seam (P inn ic le
Mine )  .

Produc t ion  w i l l  be  f  rom room and p i1 la r  min ing  methods  w i th
secondary  p i l la r ing .  Mine  deve lopment  w i l l  occur  s imu l taneous ly  in
a l l  o f  the  seams.  Longwal l  m in ing  cou ld  be  in t roduced i f  cond i t ions
prove favorab le ,  however  the  opera tor  has  no t  s ta ted  tha t  one wou ld
be used.  Overburden th ickness  ranges  f rom approx imate ly  0  to  2400
fee t .  The overburden depths  fo r  the  Centenn ia l  M ine  range be tween
1500 fee t  to  2000 fee t .  The ex tens ive  amount  o f  overburden and
pauc i t y  o f  su r face  wate r  resources  p resen t  a  low r i sk  fo r  su r face
wate rs  be ing  advers ly  a f fec ted .
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Study Area

A.  Geology

The Book  C l i f f s  a re  bas ica l l y  a  homocL ine  (d ip  s lope)
d ipp ing  in to  the  U in tah  Bas in  w i th  the  c l i f f  f ron t  rough ly
para l le l i ng  the  s t r i ke  o f  thg  fea tu re .  The  beds  a re  mos t l y
un i fo r rn  w i [ t r  d ips  o f  30  to  80  to  the  nor th  and nor theas t .
Occas iona l  fau l t s  cu t  the  coa l  measures  in  the  Book  C l i f f s
bu t  a re  o f  smal l  d isp lacement  and have been o f  1 i t t1e
consequence in  min ing .  There  are  no  fau l ts  known to  ex is t
w i th in  the  Centenn ia l  P ro jec t .  No  ma jo r  fau l t s  ex is t  i n
the  a rea  ad jacen t  to  the  m ine  p lan  a rea ,  however ,  Doe l l i ng
(1972)  shows tha t  one minor  fau l t  may ex is t  about  one-ha l f
rn i l e  sou th  o f  the  por ta l  a rea .

Geo log ic  fo rmat ions  exposed  w i th in  the  m ine  p lan  a rea  a re
the  B lackhawk and Pr ice  R iver  Format ion  o f  the  Mesa Verde
Group and the North Horn and Flagstaf f  members of  the
Wasatch  Format ion .  The B lackhawk Format ion ,  wh ich  d i rec t l y
over l ies  the  Mancos Sha le  in  the  v ic in i ty  o f  the  Centenn ia l
Pro jec t  (Doe11 ing ,  I97Z)  i s  the  rn idd le  and  coa l  bear ing
un i t  o f  the  Mesa Verde Group.  The B lackhawk cons is ts  o f  a
basa l  sands tone ( the  Aberdeen Sandstone)  over la in  by
mass ive  beds  o f  g ray  to  bu f f  sands tone w i th  a l te rna t ing
beds o f  sandy  sha l -e ,  sha le  and coa l  (C1ark ,  L928) In  the
v ic in i ty  o f  the  Centenn ia l  Pro jec t ,  the  B l -ackhawk Format ion
is  approx ina te ly  1000  fee t  th i ck  (Doe l l i ng ,  L972) .

Over ly ing  the  B lackhawk Format ion  is  the  Pr ice  R iver
Format ion .  The Pr ice  R iver  Format ion  is  composed o f  a
mass ive  basa l  sands tone  ( re fe r red  to  as  the  Cas t lega te
Sandstone)  and upper  beds  over ly ing  the  Cast legate
(C1ark ,  L9Z8) .  The CastJ -egate  Sandstone cons is ts  o f
mass ive ,  f ine-gra ined to  med ium-gra ined sands tone beds
(Doe l l " ing ,  l97Z)  wh ich  are  gray  to  bu f f  and composed main ly
o f  semi - rounded quar tz  g ra ins  (C lark ,  1928) .  The
Cast legate  Sandstone is  approx imateLy  250 fee t  th ick  near
the  Centenn ia l  Pro jec t  (Doe l l i tg ,  1972) .  The upper  por t ion
of  the  Pr ice  R iver  Eormat ion  cons is ts  o f  two or  more  th ick
beds  o f  sands tone,  in te rbedded w i th  th in -bedded sha le  and
sandy sha le  (C lark ,  L9Z8) .

The North Horn Format ion,  the lower most member of  the
Wasatch  Format ion ,  cons is ts  o f  a  se r ies  o f  sha1e ,  muds tone
sandstone,  minor  cong lomera te  and f reshwater  l i rnes tone.
Near  the  Centenn ia l  Pro jec t ,  the  Nor th  Horn  Format ion  is
approx imate ly  500  fee t  th i ck .

The F lags ta f  f  L imestone,  a lso  a  member  o f  the  l ^ lasa tch
Format ion ,  cons is ts  o f  th i r r -bedded l imestones ,  sha les ,  and

sandstones  (Doe11 ing ,  L972) .  The F lags ta f f  L imestone is  exposed
jus t  nor th  o f  the  mine  p lan  area  on  the  P la teau.
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Topography  and Prec ip i ta t ion

The southern  topography  o f  the  Bookc l i f f s  escarpment  in  the
area is  genera l l y  very  s teep and rugged,  w i th  e ieva t ions
rang ing  f rom approx imate ly  6400 fee t  to  8500 fee t  above sea
leve l .  S lopes  vary  f rom ver t i ca l  c l i f f s  to  l -ess  than  2
percen t .  The  sou th  ha l f  o f  the  c rA  i s  charac te r i zed  by  a
ephemera l  d ra inage sys tems tha t  o r ig ina tes  above g400 iee t
and  p rogress ive ly  t raverse  nonmar ine  and  mar ine  c re taceous
rocks  and a l luv ia l  fan  depos i ts .  The R igh t  and Le f t  Forks
of Deadman canyo-r : - r  and an unnamed ephemeral  drainage drain
the  wes te rn  por t ion  o f  the  C IA .

St ra igh t  Canyon,  dn  unnamed ephemera l  d ra inage and Hof fman
creek  d ra in  the  sou theas te rn  por t ion  o f  the  c tg  and  a re
t r ibu tary  to  coa l  Creek .  Coa l  c reek  and Deadman canyon are
both  t r ibu tary  to  the  Pr ice  R iver .  The nor th  ha l f  o i  the
CHIA is  a  b road va11ey,  Emma Park ,  fo rmed between the  d ip
s lope o f  the  Book C l i f f s  and the  escarpment  o f  the  Roan
Cl i f f s  escarpment .  The  d ip  s lope  i s  d isec ted  by  the
dra inages  o f  Deep  c reek ,  cLearwate r  c reek  and  Coa l  c reek
which  have eroded th rough the  th ick  so i lb  deep in to  the
under ly ing  sands tone fo rmat ions  .

P rec ip i ta t ion  in  the  Book  c l i f f s  coa l  F ie ld  ranses  f rom 5
inches to a maximum of 20 inches annua11y. For the most
par t  a long  the  coa l  ou tc rops ,  10  to  12  inches  o f  ra in  a re
expec ted  (Doe l1 i .g ,  L972)  .

C .  Vege ta t ion

Mounta in -Brush,  Deser t -Shrub,  P inyon-Jun iper  WoodLand,
Sagebrush-Grass ,  Con i fe r -Aspen and minor  s t ream s ide
vegeta t ive  types  cover  the  to ta l  c rA .  Most  o f  the  area  is
covered by the Mountain-Brush type whi le the Pinyon-Juniper
Woodland type is predominant in the mine rnouth area as wett
as  the  access  rou tes  and  u t i l i t y  co r r ido rs

Hydro log ic  Resources

A.  Ground Water

The  p r inc ip le  fac to r  con t ro l l i ng  the  occur rence  and
ava i lab i l i t y  o f  g roundwater  in  any  area  is  geo logy .  As
lo ted  by  Pr ice  and Wadde l l  (1972>,  near ly  a l l  o f  the  reg ion
in  the  CTA is  under la in  by  rocks  o f  con t inenta l  and mar ine

V.
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or ig in ,  cons is t ing  p redominan t l y  o f  i n te rbedded  sands tones
and sha les .  A l though some o f  the  sands tones  in  the  reg ion
serve  as  the  p r inc ip le  wa te r -bear ing  s t ra ta ,  the i r  ab i l i t y
to  y ie l -d  wa te i  fo r  ex tended  per iods -o f  t ime  i s  la rge ly
cont ro l led  by  the  fac t  tha t  the  sands tone beds  are
re la t i ve ly  impermeab le  and by  the  ex is tence o f  the
impermeab le  in te rbedded  sha le  layers ,  wh ich  p reven t  the
downward movement of  a s igni f icant amount of  water.
Accord ing  to  the  U .  S .  Geo log ica l  Survey  (L979>,
g roundwate r  in  the  reg ion  ex is ts  under  wa te r  tab1e ,
a r tes ian  and  perched  cond i t i ons .  Wate r  tab le  cond i t i ons
ex is t  p r imar i l y  in  sha l low a1 luv ia1  depos i t s  a long  la rger
perenn ia l  s t reams and in  re la t i ve ly  f la t  l y ing  sed imentary
rocks .  A r tes ian  cond i t i ons  ex is t  a t  g rea te r  dep ths  where  a
conf  in ing  layer  over l ies  a  more  per rneab le  s t ra ta .  I {owever ,
p ressures  a re  genera l l y  no t  su f f i c ien t  to  p roduce  f low ing
we11s .

Snowmel t  a t  h igher  e leva t ions  prov ides  nos t  o f  the
groundwate r  recharge ,  par t i cu la r l y  where  permeab le
l i tho log ies  such  as  f rac tu red  o r  so lu t ion  l imes tone  a re
exposed  a t  the  su r face .  Ver t i ca l  m ig ra t ion  o f  g roundwate r
occurs  th rough permeab le  rock  un i ts  and/or  a long zones  o f
fau l t i ng  and  f rac tu r ing"  La te ra l  m ig ra t ion  in i t i a tes  when
ground water  encounters  impermeab le  rocks  and cont inues
un t i l  e i the r  the  Land  sur face  i s  in te rsec ted  (and  spr ing
d ischarge  occurs )  o r  o ther  permeab le  l i t ho log ies  o r  zones
are  encountered  tha t  a11ow fu r ther  ver t i ca l  f1ow.

The Keni lworth Member,  Sunnyside Member and Upper Mudstone
Member  o f  the  B lackhawk Format ion ,  Cas t legate  Sandstone,
B luecas t l -e  Sandstone Member  o f  the  Pr ice  R iver  Format ion ,
und i f fe ren t ia ted  Nor th  Horn /F lags ta f f  fo rmat ion ,  and
Quaternary  depos i ts  a re  po ten t ia l  reservo i rs  o r  condu i ts
fo r  g roundwater  in  the  CIA.  Reservo i r  l i tho log ies  are
predominant ly  sands tone and l i rnes tone.  Sandstone
reservo i rs  occur  as  channe l  and overbank  len t icu la r  and
tabu la r  depos i t s ,  whereas  l imes tone  reservo i rs  have
deve loped th rough soLut ion  processes  and f rac tu r ing .
Sha1e,  s i l t s tone and cemented sands tone beds  ac t  as
aqualc ludes to impede ground-water movement.  The Mancos
Sha le  i s  a  reg iona l  aguac lude tha t  de l im i ts  downward  f low
wi th in  the  CIA.  Loca l i zed  aquac ludes  incLude the  Aberdeen
Member and Lower Mudstone Member of  the Blackhawk
Format ion ,  Lower  Unnamed Member  o f  the  Pr ice  R iver
Format ion  and re la t i ve ly  th in  imper rneab le  l i tho log ies
occur r ing  w i th in  over l y ing  un i t s .
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Wel l  tes t  da ta  f rom two water  we11s comple ted  in  the
Blackhawk Format ion  near  the  por ta l  a rea  have been ob ta ined

f rom pumping  tes ts .  We l l  # t  i s  130  fee t  deep  and  had  a  s ta t i c
wate r  1eve1  o f  58  fee t  be low land  sur face  p r io r  to  tes t ing .
Af te r  four  hours  o f  pumping  a t  50  ga l -1ons  per  minu te ,  the  water
l -eve l -  had been lowered to  67  f  ee t  be low land sur f  ace .  In
January  1981,  a f te r  about  th ree  months  use ,  th is  we l l  was  a lmost
d ry .  These  fac ts  ind ica te  tha t  the  aqu i fe r  may  y ie ld  up  to  5 .5
ga l l -ons  per  minu te  per  foo t  o f  d rawdown but  cannot  p roduce a
sus ta ined  y ie ld  over  a  per iod  o f  t ime .

Wel l  #2  was  in i t i a l l y  d r i l l ed  to  a  dep th  o f  1 -55  fee t  and
had  a  s ta t i c  wa te r  Leve l  o f  57  fee t  beLow land  sur face .
Af te r  two hours  o f  purnp ing  a t  30  ga l lons  per  minu te ,  the
water  1eve1 was lowered to  88  fee t  be low land sur face .  The
wel l  was  then dr i l led  to  a  depth  o f  230 fee t  and pumped
aga in .  A f te r  on ly  one hour  o f  pumping  a t  a  ra te  o f  30
ga l lons  per  minu te  the  water  1eve1 was lowered f rom 57 fee t
to  100  fee t  be low land  sur face .  A f te r  th ree  weeks  o f
pumping ,  in  February  o f  1981 ,  th i s  we l l  a l so  a lmos t  d r ied
up.  The tes t  resu l ts  f rom we l l -  #2  ind ica te  tha t  the  water
bear ing  zone  i s  less  t ransmiss ive  than  we lL  #L  bu t  l i ke
we l l -  # t ,  i t  i s  ve ry  l im i ted  in  a rea l  ex ten t .

The tes t ing  program o f  we l1s  #L  and #2  was very  l im i ted  and
as  a  resu l t  the  da ta  f rom these  tes ts  mus t  be  regarded  as
such.  However ,  es t imates  o f  t ransmiss iv i ty  and a tea l
ex ten t  o f  the  aqu i fe rs  in  wh ich  these we l1s  were  comple ted
ind ica te  zones  o f  l -ow to  modera te  t ransmiss iv i ty  o f  l im i ted
area l -  ex ten t .  fn  generaL these fac ts  subs tan t ia te  the
lent icular i ty of  the Blackhawk Format ion and the fact  that
the  water  bear ing  zones  are  perched w i th  a  l im i ted  amount
o f  recharge

Seeps and spr ings  l ^7ere  inventor ied  w i th in  and ad jacent  to
the  Centenn ia l  Pro jec t .  Two spr ings  occur  on  the  southern
escarpment  w i th in  and 'ad jacent  to  the  mine  permi t  a rea .
One spr ing  was ident i f ied  approx imate ly  one-ha1f  mi le  south
o f  the  por ta l  a rea  and the  o ther  spr ing  is  loca ted  a t  the
mouth of  Hoffman Canyon. Both of  these spr ings occur at  or
near the contact  of  the Blackhawk Format ion and the Mancos
ShaLe.  Average f low is  es t imated  to  be  less  than ten
ga l lons  per  minu te  fo r  each spr ing .  Some srna l l  seeps  were
found on  the  escarpment  s lope.  Water  f rom these seeps
prov ide  s tock  water  and is  thought  to  be  der ived  f rom
sha l low unconso l ida te  aqu i fe rs  .
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In  1983 Tower  Resources  encountered  groundwater  in  an  area
of  burned coa l  dur ing  min ing  opera t ions  ad jacent  to  the
emergency  Lease.  The water  ex is ts  in  the  burn  area  be tween
the  under ly ing  and over ly ing  sands tones .  The burn  area ,
cons is t ing  o f  bu rned  coa l  and  rubb l -e ,  ac ts  as  a  reservo i r
w i th  l im i ted  s to rage  capac i t y .  Recharge  i s  f rom d i rec t
in f i l t ra t ion  o f  p rec ip i ta t ion  and  runo f f  d i rec t l y  in to  the
outc rop .  Due to  the  permeab le  na ture  o f  the  burned
ou tc rop ,  wa te r  eas i l y  perco la tes  in to  the  s t ra ta ,  f l ow ing
downgrad ien t  un t i l  the  max imum ava i lab le  s to rage capac i ty
o f  the  burn  area  is  ach ieved.  Fur ther  movement
downgrad ien t  i s  p revented  by  the  ex is tence o f  the
re la t i ve ly  impermeab le  unburned coa l .  Tower  es t imates  tha t
approx imate ly  seven mi l l ion  ga l l -ons  o f  water  a re  conta ined
in  the  burn  a rea .

Very  l i t t le  water  has  been encountered  in  the  P innac le
Mine.  Water  tha t  has  been encountered  has  been in  the  fo rm
of  sma11 roo f  leaks  tha t  d ry  up  w i th in  a  few days  or  weeks
a f te r  rn in ing  p rogresses  downdr i f t .  M ine  in f low i s  mos t
1 ike1y  a t t r i bu ted  to  Loca l i zed  zones  o f  sa tu ra t ion  in  the
BLackhawk Format ion .

B .  Sur face  Water

The  Centenn ia l  P ro jec t  C IA  i s  s i tua ted  in  the  Book  C l i f f s
near  the  headwaters  o f  the  Pr ice  R iver  Bas in .  fn  genera l - ,
the  chemica l -  qua l i t y  o f  water  in  the  headwaters  o f  the
Pr ice  R ive r  Bas in  i s  exce l len t ,  w i th  th i s  wa te rshed
prov id ing  most  o f  the  domest ic  water  needs  o f  the  peop le
be1ow.  However ,  th i s  qua l i t y  rap id ly  de te r io ra tes
downst ream as  the  s t reams c ross  sha le  fo rmat ions
(par t i cu la r ly  the  Mancos Sha le  in  and ad jacent  to  Cast le
Va l ley )  and rece ive  i r r iga t ion  re tu rn  f lows f rom lands
s i tua ted  on  Mancos-der i ved  so i l s  (Pr i ce  and  Wadde l l ,
L973) .  Wi th in  the  Pr i ce  R ive r  Bas in ,  fo r  example ,
Mundor f f  <L972)  repor ts  tha t  the  Pr i ce  R ive r  and  i t s
t r ibu ta r ies  genera l l y  have  a  d isso lved  so l ids  concen t ra t ion
o f  less  than  400  mi l l i g rams per  l i t e r  ups t ream f rom
Helper ,  The water  in  th is  a rea  is  o f  a  ca lc iun*b icarbonate
type.  Between th is  po in t  and the  conf luence w i th  Mi lLer
Creek ,  most  o f  the  f lows or ig ina te  on  or  t ranverse  Mancos
sha les .  Much  o f  the  f l ow i s  der i ved  f rom i r r iga t ion  re tu rn
f1ows.  The Pr ice  R iver  a t  Wel - l ing ton ,  wh ich  is  near  the
center  o f  the  bas in ,  has  an  average d isso lved so l ids
conten t  o f  about  l -700 mi l l ig rams per  l i te r  and is  o f  a
mixed chemica l  type  (ca lc ium-magnes ium-sod ium-su l fa te ) .  A t
Woods ide ,  wh ich  i s  abou t  22  mi les  ups t ream f rom the
conf luence o f  the  Pr ice  R iver  w i th  the  Green R iver ,  the
we igh ted  average  d isso lved  so l ids  con ten t  has  genera l l y
been  be tween 2000  and  4000  t i l l i g rams per  l i t e r ,  w i th  the
water  type  be ing  s t rong ly  sod ium-su1fa te .
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Sed iment  y ie ld  f rom the  upper  por t ion  o f  the  bas in  i s
p robab ly  neg l ig ib le  (Mundor f f ,  L972) .  Accord ing  to  the  U .
S .  So i l  Conserva t ion  Serv ice  (1975) ,  e ros ion  ra tes  in  the
Pr ice  and  San  Rafae l  R ive r  bas ins  va ry  f rom 0 .1  to  3 .0
acre - fee t  per  square  m i le  per  year .  The  bu lk  o f  the
sed iment  y ie lded each year  a t  the  rnouth  o f  the  Pr ice  R iver
comes f rom l i rn i ted  areas  covered w i th  h igh ly  e rodab le
sha les  (Mundor f f ,  L972)  .

The  Centenn ia l  P ro jec t  a rea  i s  d ra ined  by  ephemera l
d ra inages  head ing  p r imar i l y  in  a  sou ther l y  d i rec t ion .  The
Right and Left Forks of Deadman Canyon and an unnamed
ephemera l  d ra inage  d ra in  the  wes te rn  por t ion  o f  the  C IA
inc lud ing  the  a rea  o f  the  su r face  fac i l i t i es .  S t ra igh t
Canyonn Hoffman Creek, and an unnamed epheneral  drainage
dra in  the  eas te rn  por t ion  o f  the  C IA  and  a re  t r i bu ta ry  to
Coa l  Creek ,  a  per ren ia l  s t ream.  Coa l  Creek  and  Deadman
Canyon are  bo th  t r ibu tary  to  the  Pr ice  R iver .

Sur face  d is tu rbances  re la ted  to  coa l  m in ing  occurs  on ly  in
the  R igh t  Fork  o f  Deadman Canyon.  In te rac t ion  be tween the
sur face  d is tu rbances  and  th is  ephemera l  d ra inage  a re
min im ized  due  to  sed iment  con t ro l -  fac iL i t i es  tha t  a re  in
p lace .  Min ing  has  occured beneath  the  R igh t  Fork  o f
Deadman Canyon, two unnamed ephemeral  drainag€s, and
St ra igh t  Canyon.  Min ing  in  the  Emergency  Lease w i l l
con t inue under  the  Hof fman Creek  dra inage.

The ephemeral-  drainages f low in response to snowmelt  and
ra in fa l l  events .  Water  qua l i t y  ana lyses  o f  snowmel t  runof f
in  the  ephemera l  d ra inages  genera lJ -y  ind ica te  major
d isso l -ved chemica l  cons t i tuents  o f  magnes ium,  sod ium,
su l fa te  and b icarbonate .

VI .  Po ten t ia l  Hydro log ic  Impacts

Ground Water

Dewater ing  and subs idence re la ted  to  min ing  have the
greates t  po ten t ia l  fo r  impact ing  groundwater  resources  in
the  CIA.

Dewater  ing

Minor  in f lows o f  water  has  been encountered  in  the  mine  w i th in
un t i l -  the  sunmer  o f  1990 .  Anda lex  Resources  (M ike  G lasson ,  Sen io r
Geo log is t )  s ta ted  tha t  in te rcep t ion  o f  bu rn t  coaL  a reas  has  p roduced
90% o i  the  water  wh ich  f lows in to  the  mine .  Other  sources  tha t  a re
encountered  have been in  the  fo rm o f  sma1 l  roo f  leakers  tha t  d ry  up

A.
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wi th in  a  few days  o r  week  a f te r  m in ing  p rogresses  downdr i f t .  The
in f lows f rom burn t  a reas  produce la rge  vo lunes  o f  water  wh ich  is
s to red  in  the  mine  and then pumped out  a t  i r regu la r  in te rva ls .  One
such  encoun te r  p roduced  a round  100 ,000  ga l lons  per  day  fo r  abou t  a
month .  'Anda lex  has  aqu i red  a  UPDES permi t  (UTG-040008,  s i te  002)
fo r  the  d ischarge .

The  p robab le  hydro log ic  impac ts  to  the  g round  wate r  a re  d is t inc t
and independent  a t  the  Centenn ia l  Pro jec t .  There  appears  to  be  no
hydro log ic  connect ion  be tween the  a l luv ia l  aqu i fe r  under ly ing  locaL
creeks  and the  opera t ions  a t  the  Centenn ia l  Pro jec t .  I ^ lh iLe  the
rn in ing  opera t ions  occur  in  the  B lackhawk Format ion ,  the  aqu i fe rs
assoc ia ted  w i th  th i s  fo rmat ion  i s  perched  and  len t i cu la r  in  na tu re .
Pump test  data in the Blackhawk Format ion and monitor ing of  ground
water  in f l -ow a t  loca l  m ines  has  demonst ra ted  the  absence o f  a
reg iona l  aqu i fe r  tha t  con t r ibu tes  med ium or  h igh  groundwater
t ranmiss iv i t i es ,  The  hydro log ic  impac ts  o f  the  Centenn ia l  P ro jec t
w i th  respec t  to  g round  wate r  w i l l  t he re fo re  no t  a f fec t  o r  be
af fec ted  ex tens ive ly  by  the  min ing  ac t iv i t ies  a t  the  Centenn ia l
Pro j  ec t  .

Subs  idence  .

Subs idence  impac ts  a re  la rge ly  re la ted  to  ex tens ion  and
expans ion  o f  the  ex is t ing  f rac tu re  sys tem and upward  propagat ion  o f
new f rac tu res .  Inasmuch as  ve r t i ca l -  and  la te ra l  m ig ra t ion  o f  wa te r
appears  to  be  par t ia l l y  con t ro l led  by  f rac tu re  condu i t s ,
read jus tment  o r  rea l ignment  in  the  condu i t  sys ten  w i l l  inev i tab ly
produce changes in  the  conf igura t ion  o f  g roundwater  f low.

Poten t ia l -  changes inc l -ude increased f low ra tes  a long f rac tu res
tha t  have "opened"  and d iver t ing  f low a long new f rac tu res  or
permeab le  l i t ho log ies Subsur face  f low d ivers ions  may cause the
depLe t ion  o f  wa te r  in  ce r ta in  loca l i zed  aqu i fe rs ,  whereas  inc reased
f low ra tes  a long f rac tu res  wou ld  reduce groundwater  res idence t ime
and po ten t ia l l y  improve water  qua l i t y .

B .  Sur face  Water

The  na in " lon"u rn  in  te rms  o f  impac t  to  su r face  wate r  i s
wate r  qua l i t y  de te r io ra t ion  downs t ream f rom the  mines i te .
There  w i l l  be  no  impact  to  the  quant i t y  o f  water  due to  the
ephernera l  na ture  o f  the  dra inages .  A11 dra inages  i l  the
CIA f low only in response to snor^nneLt runoff  and rainfal l
events .  fn f i l t ra t ion  ra te  and runof f  vo lumes w i l l  no t  be
af fec ted  by  the  min ing  opera t ions .
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The  a rea  in f luenced  by  su r face  d is tu rbance  i s  o f  l im i ted
areal  extent and conf ined only to the Right Fork of  Deadman
Canyon.  Sur face  sed iment  cont ro ls  cur ren tLy  are  in  p lace
and  w i l l  con t inue  to  be  in  p lace  dur ing  rec lamat ion .  The
wate r  qua l i t y  impac ts  assoc ia ted  w i th  rec lamat ion  w i l l  be
min ima l  o r  nonex is ten t  due  to  the  fac t  a l l  d ra inage  f rom
the  d is tu rbed  a rea  w i l l  be  rou ted  th rough  sed iment  con t ro ls
and  t rea ted  v ia  the  use  o f  sed imenta t ion  ponds  p r io r  to  any
reLease  o f  d i s tu rbed  a rea  d ra inage .

V I I .  In f luence  o f  O ther  M in ing

The Centenn ia l  Pro jec t  i s  the  on ly  ac t ive  coa l  mine  in  the  CIA.
The So ld ie r  Canyon Mine is  loca ted  approx i rna te ly  s ix  mi les  to  the
eas t  in  So ld ie r  Canyon and the  Pr ice  R iver  Mine  Complex  is  loca ted
approx imate ly  n ine  mi les  to  the  west  in  the  Pr ice  R iver  Canyon.
Wi th  the  la tes t  add i t ions  the  eas tern  border  o f  the  mine  pLan area
is  2  1 /4  m i les  f rom the  wes te rn  border  o f  So ld ie r  Creek  Coa l
Company '  m ine  p lan  area .

A Cumu1at ive  i i ydro log ic  fmpact  Assessment  p repared in  December
o f  1984  fo r  the  So ld ie r  Canyon  Mine  has  addressed  the  hydro log ic
impac ts  fo r  the  an t i c ipa ted  min ing  in  the  So ld ie r  Creek  d ra inage .
The grea tes t  g round water  concern  w i th  respec t  to  the  So ld ie r  Canyon
Mine is  the  undermin ing  o f  So ld ie r  Creek  and the  po ten t ia l  fo r
s t reamf low to  be  los t  i n to  the  m ine  v ia  subs idence  f rac tu res  th rough
a  min imum o f  150  fee t  o f  overburden  mate r ia l .  Three  spr ings
over ly ing  the  mine  cou ld  be  a f fec ted  by  subs idence assoc ia ted  w i th
min ing .  These  e f fec ts  a re  poss ib le  bu t  un l i ke ly  because  the  spr ings
are  loca ted  in  the  F lags ta f f  L imestone and the  Nor th  Horn  For rna t ion
and separa ted  f rom the  coa l  seams by  approx imate ly  900 fee t  o f
overbu iden.  Add i t iona l l y ,  approx imate ly  100 ga l lons  per  minu te
cur ren t l y  en te rs  the  So ld ie r  Canyon  Mine  f rom d i f fuse  sources ,  f rom
the lent icular sandstones, shales and coal  of  the Blackhawk
Forna t ion .

The probab le  hydro log ic  impacts  to  the  ground water  a re  d is t inc t
and independent at  the Centennial  Project  and at  the Soldier Canyon
Mine.  There  is  no  hydro log ic  connect ion  be tween the  a l luv ia l
aqu i fe r  under l y ing 'So ld ie r  Creek  and  the  opera t ions  a t  the
Ce-n tenn ia l  p ro jec t .  Whi l -e  bo th  min ing  opera t ions  occur  in  the
Blackhawk Format ion ,  the  aqu i fe rs  assoc ia ted  w i th  th is  fo rmat ion  are
perched and len t icu la r  in  na ture .  Pump tes t  da ta  in  the  B lackhawk
Forrnat ion and monitor ing of  ground water inf low at  each of  the mines
has demonst ra ted  the  absence-o f  a  reg iona l  aqu i fe r  in  th is
Format ion .  The hydro log ic  impacts  o f  the  Centenn ia l  Pro jec t  w i th
respec t  to  g round water  w i l l -  there fore  no t  a f fec t  o r  be  a f fec ted  by
the  min ing  ac t iv i t ies  a t  the  So ld ie r  Canyon Mine.



- r7 -

The Cumula t ive  Hydro log ic  Inpac t  Assessment  p repared fo r  the
So ld ie r  Canyon  Mine  ind ica tes  tha t  the  g rea tes t  impac ts  to  the
sur face  wate r  resource  a re  re la ted  to  changes  in  wa te r  qua l i t y
caused  by  d ischarge  o f  m ine  wate rs  w i th  a  re la t i ve ly  h igh  to ta l
d isso lved  so l ids  (TDS)  concen t ra t ion .  The  So ld ie r  Creek  Coa l
Company has  commi t ted  to  l im i t ing  the  vo l -ume o f  d ischarge so  tha t
the  d ischarge  TDS load  w i l l  be  less  than  the  NPDES L im i ts  o f  1 .0
tons  per  day .

The Centenn ia l  Pro jec t  has  encountered  very  1 i t t1e  water  in  the
perched aqu i fe rs  assoc ia ted  w i th  the  B lackhawk Format ion .  Water  ou t
o f  an  area  o f  burned coa l  r ^ /as  d ischarged in  1983.  Anda lex
Resources  n  Inc .  has  ob ta ined a  UPDES Permi t  and submi ted  a
moni to r ing  p lan  in  the  event  tha t  any  unexpected  mine  water  i s
encoun te red  and  mus t  be  d ischarged  f rom the  mine .  Hydro log ic
impac ts  resu l t i ng  f rom any  t rea ted  d ischarge  w i l l  be  m in im ized  and
wi l l  no t  a f fec t  o r  be  a f fec ted  by  the  m ine  wate r  d ischarge  a t  the
So ld ie r  Canyon  Mine .

A Cumula t ive  Hydro log ic  Impact  Assessment  p repared in  Ju1-y  o f
1984  fo r  the  Pr i ce  R ive r  M ine  Complex ,  wes t  o f  the  CHIA,  has
addressed  the  hydro log ic  impac ts  fo r  the  an t i c ipa ted  min ing  w i th
respec t  to  the  Pr i ce  R ive r  Bas in .  The  CHIA has  de te rmined  tha t  the
hydro log ic  e f fec ts  o f  the  Pr ice  R iver  Coa l  Company (PRCC)  min ing
opera t ion  w i l l  have no  cumula t ive  impacts  w i th  ex is t ing  or  p roposed
coa l  min ing  opera t ions .  In te rcepted  ground water  f rom the  B lackhawk
Format ion  dur ing  min ing  opera t ions  has  been de termined to  be
approx imate ly  0 .64  to  0 .96  cub ic  fee t  pe r  second .  Th is  wou l -d  teduce
basef low to  spr ings  and s t reams in  the  area  by  a  lesser  amount
because  wate r  i s  d ischarged  f rom the  mine .  Pump tes t  da ta  in  the
Blackhawk Format ion and monitor ing of  ground water inf low into the
mine at  the PRCC Complex as wel l  as at  the Centennial  Project
demonst ra te  tha t  there  is  no  hydro log ic  connect ion  in  the  Format ion
between the  two min ing  opera t ions .  There fore ,  the  hydro log ic
impacts  assoc ia ted  a t  the  two min ing  opera t ions  w i l l  no t  a f fec t  each
o ther .

The Cumula t ive  Hydro log ic  Impact  Assesssment  p repared fo r  the
PRCC ind ica tes  tha t  there  w i l l  be  min ima l  impact  to  the  sur face
water quant i ty and'qual i ty due to mining operat ions.  The surface
water  Cont ro l  p lan  in  p lace  a t  the  PRCC Complex  is  su f f i c ien t  to
prevent  add i t iona l  sed iment  f rom d is tu rbed areas  f rom enter ing
s t reams o r  d ra inages  in  the  permi t  a rea .  M ine  wate r  d ischarge  i s
control led by an NPDES Perrni t  and is therefore not contr ibut ing to
the  degradat ion  o f  the  ex is t ing  sur face  water  qua l - i t y .

The Centenn ia l  Pro jec t  has  and w i l l  con t inue to  t rea t  sur face
water  runof f  f rom d is tu rbed areas  and any  unexpected  mine  water
d ischarge ,  The  hydro log ic  impac ts  o f  the  Centenn ia l  P ro jec t  w i th
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respec t  to  the  su r face  wate r  w i l l  t he re fo re  no t  a f fec t  o r  be
af fec ted  by  min ing  opera t ions  a t  the  PRCC Complex .

The  opera t iona l  des ign  p roposed  fo r  the  Centenn ia l  P ro jec t  i s
here in  de termined to  be  cons is ten t  w i th  p revent ing  damage to  the
hydro log ic  ba lance ou ts ide  the  mine  p lan  area .

wPO-79
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STIPULATIONS
Andalex Resources, Inc.

Centennial Project
Graves Lease Addition

ACTlO07t019
Carbon County, Utah

uDoH-(1)

Within 30 days of permit issuance ARI will provide a detailed description of the
mine water system, padicularly the collection of surface water for use
underground which will include schematic diagrams, flow rates, volumes and
etc.

uDoH-(2)

Within 30 days of permit issuance, ARl, in conjunction with the State Health
Department will determine the need for upgrading the septic system.

uDoH-(3)

Within 30 days of permit issuance, ARI will provide plans for the proper
disposal of waste oil generated at the mine site. References to disposal of
waste oil in ttre county landfill will be deleted from the plan.

uDoH-(4)

Within 30 days of permit issuance, ARI will submitt for insertion to the mine
plan the latest revision of.all environmentalpermits; including Discharge
(UPDES), Construction (sediment ponds), Sewage Disposal (Septic Tank), Air
Quality, and Potable Water System permits or approvals.
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DEPARTMENT OF NATURAL RESOURCES
DMSION OF OIL, GAS AND MINING

355 West Norlh Temple

3 Triad Center, Suite 350
Salt Lake City, Utah 84 1 80-1 203
801 -538-5340

November 26,  I  990

To:

From:

RE:

F i  I  e

David hl .  Darby,  Geo' logist  > '"r \

Rev is ion .  Techn ica l  Rev iew.  Graves  Lease .  Cen tenn ia l  P ro jec t .  Anda lex
Resources .  Inc . .  ACT/007 /019 .  Carbon  County .  U tah

S,vnops i s

0n  January  4 ,  1990 ,  Anda lex  Resources ,  Inc .  submi t ted  a  p roposa l  to  ob ta in
and  incorpora te  a  ne lu  federa l  l ease  t rac t  i n to  the i r  ex is t ing  m ine  permi t .
The  Graves  Lease  Trac t  (Federa l  Lease  UTU 66066 ,870  ac res )  i s  loca ted
nor theas t  o f  the  ex is t ing  m ine  permi t  a rea  in  Sec t ions  I  and  12  o f  T .  135 . ,  R .. |0E . ,  

SLM and  Sec t ion  3 l  o f  T .  135 . ,  R .  I lE . ,  SLM.  The  mod i f i ca t ion  ou t l i nes
p lans  to  deve lop  and  mine  the  Aberdeen  and  Centenn ja l  coa l  seams w i th in  the
I  ease .  These  seams a re  cu r ren t l y  be i  ng  m i  ned  i  n  permi  t ted  a reas .  M i  n i  ng
s t ra tegy  ca l l s  fo r  m in ing  the  Centenn ia l  seam where  reserves  a re  g rea te r  than
f i ve  fee t  th i ck .  No  coa l  w i l l  be  m ined  f rom e i the r  the  Lower  Sunnys ide  seam
or  the  G i  I  son  seam.

Ana lys  i  s

Anda lex  incorpora ted  new in fo rmat ion  concern ing  the  Graves  Lease in  the i r
M in ing  and  Rec lamat ion  P lan  (MRP)  submi t ted  Sep tember  10 ,  1989 .  A  Probab le
Hydro log ic  Consequences  (PHC)  repor t  was  submi t ted  February  15 ,  1990 (see
Append ix  L ) .  Upda ted  in fo rmat ion  to  address  de f i c ienc ies  l /as  submi t ted  Ju ' l y
4 ,  I  990 .

The tex t  and maps submi t ted  by  the  app l ican t  p rov ides  the  in fo rmat ion
necessary  to  assess  the  po ten t ia ' l  env l ronmenta l  impacts  f rom min ing .  The
app l i can t  has  conduc ted  base ' l l ne  hydro log ic  inven to r ies  on  spr ings  and  s t reams
on.and  ad jacen t  to  the  p roposed  mine  a re i .

The  ex is t ing  subs idence  mon i to r ing  p lan  has  been  expanded  to  inc lude  the
Graves  Lease  a rea .  S i tes  w i l l  be  mon i to red  to  de tec t  a reas  o f  the  mos t  l i ke lv
sur face  d is tu rbance  f rom min ing .  Con t inuous  miners ,  room and  p i l l a r  method ,
w i l l  be  used  in  bo th  seams.  I t  i s  an t i c lpa ted  tha t  d im inu t ion  to  resources
wi l l  no t  occur  Overburden isop le ths  shown on the  proposed mine maps (Map 31
and  Map 41)  ind ica te  tha t  overburden  dep ths  w i l l  be  be tween 

. |500  
fee t  to  2000

fee t  above the  escarpments  and a  min imum of  1000 fee t  in  the  area  o f  the
s t ream channe l  o f  the  Le f t  Fork  o f  Deadman Canyon.  Min ing  a t  these depths
have  no t  d is tu rbed  sur face  fea tu res  in  U tah  cur ren t l y .  No  fau l t i ng  has  been
mapped in  the  Graves  Lease  a rea .  Th is  geo l_qg ic  fea tu re  w i l l  p rov ide  ex t ra
con t inu i t y ,  s t reng th  and  p ro tec t ion  to  the  over l y ing  s t ruc tu re  a f te r  m in ing .
Th is  fea tu re  i s  a lso  though t  one  o f  the  reasons  fo r  the  low in f lows  o f
groundwater  i  n to  the  mi  ne .

an equal opportunity employer
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The app ' l i can t  has  w i l l  car ry  ou t  a  sur face  water  mon i to r ing  p lan  and has
commi t ted  to  no t i f y  the  D iv is lon  i f  any  subs tan t ia l  amounts  o f  g roundwater
a re  con tac ted  dur ing  the  m in ing  p rocess .

The  app l i can t  has  sampled  fo r  ac id  and  tox ic  mate r ia l s  in  the  coa l ,  roo f
and  f loo r  o f  the  cu r ren t  m ine .  A  commi tment  was  made to  es tab l i sh  a  samp l ing
program to  ident i f y  ac id  o r  tox ic  roo f ,  seam and f loor  mater ia l  over  the
proposed  lease  a rea .  The  sampl ing  p rogram w i l l  be  des igned  to  co l lec t
samp les  a t  se lec ted  in te rva ls  th roughou t  the  m lne  wh ich  re f lec t  the  la te ra l
ex ten t  o f  the  seam.  The  p rogram w i l l  i nc lude  a  commi tment  to  read i l y  samp le
roo f  and  f loo r  mate r ia l  fo r  the  cons t i tuen ts  ou t l i ned  in  the  0 iv i s ion 's
Gu ide l ines  fo r  Management  o f  So i l s  and  0verburden ,  Tab le  6 .

Recommendat i  on

Th is  p roposa l  i s  recommended fo r  approva l .

dwd /Dt^lD

cc .  Daron Haddock
B Team


