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Gglr-lEal Coal Cqrnpeny--lag,_er. anda11 Canyon Min
Eo lder  #2 .  Emery  County .  Utah

Enc losed is  Utah 's  Dec is ion  Document  and Techn ica l  Ana lys is  fo r
the  proposed underground lease add i t ion  to  the  Cranda l l  Canyon
Mine.  Genwal  Coa l  Company is  p ropos ing  to  add one new federa l  lease
to  the  a l ready  permi t ted  area  a t  the  Cranda l l  Canyon Mine.  The
to ta l  a rea  o f  the  p roposed  lease  add i t i on  i s  256 .49  ac res .

S ince  th is  p roposed  add i t i on  w i l l  be  m ined  as  an  underg round
extens ion  o f  the  ex is t ing  mine  no  new sur face  d is tu rbance w i l l
occur ,  and the  D iv is ion  has  done an  abbrev ia ted  Techn ica l  Ana lys is ,
ana lyz ing  compl iance w i th  on ly  those sec t ions  o f  the  per fo rmance
s tandards  wh ich  a re  per t inen t  to  the  app l i can t ts  p roposa l .

The  D iv is ion  has  found  tha t ,  w i th  the  add i t i on  o f  th ree
s t ipu la t ions ,  the  app l i can t rs  p roposa l  i s  adequa te  to  comp ly  w i th
the  requ i rements  o f  the  Utah  program and SMCM. We request  tha t  you
concur  w i th  th is  assessment  and exped ien t ly  fo rward  the  package to
Wash ing ton  fo r  approva l .

an equal opportunaty employer
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Mr .  Pe te r  A .  Ru t ledge
March  7 ,  1989

I f  you  have any  ques t ions ,  p lease contac t  Susan L inner ,  Permi t
Superv iso r ,  o f  my  s ta f f .

Bes t

D ianne  R.  N ie lson
Di  rec to r

c l
Enc l -osure
cc :  A .  K ing ,  GenwaL

B Team
Br45  /  184-185
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ADMINI STRATIVE OVERVIEW

Genwal Coal  Company, Inc.
Cranda l l  Canyon Mine

New Lease
ACr l0L5 /032

Enery County, Utah

March  7 ,  1989

BACKGROUND

Genwal Coal  Company, Inc.  (GenwaL) has proposed to add an
underg round  lease  to  i t s  cu r ren t l y  approved  permi t  a rea  fo r  the
Cranda l l  Canyon Mine.

The Min ing  and Rec lamat ion  P lan  fo r  the  Cranda l l  Canyon Mine,
Trac t  1 ,  was  approved by  the  Of f i ce  o f  Sur face  Min ing  in  Novenber
o f  L982 and by  the  D iv is ion  o f  0 i1 ,  Gas,  and Min ing  (DOGM) on  May
13 ,  1983 .  The  o r ig ina l l y  approved  MRP cons is ted  o f  an  80  ac re
federa l  l ease  (SL-062648 ,  T rac t  1 ) ,  a  1 .5  ac re  U .S .  Fores t  Serv ice
spec ia l  use  a rea ,  and  a  1 .7  ac re  fee  l -ease .  0n  February  L2 ,  1987
Genwal  was issued a  per rn i t  f rom DOGM to  add Trac t  2  o f  Lease
SL-062648  to  the  permi t  a rea ,  con ta in ing  75 .23  ac res .  DOGM is
cur ren t ly  conduct ing  a  permi t  renewal  rev iew fo r  Trac ts  1  and 2  in
accord  w i th  the  permi t  renewal  requ i rements  o f  the  Utah  Sta te
Program.

fn  December  o f  1986 ,  Genwa l  was  i ssued  federa l  l ease  V-54762 ,
conta in ing  256.49  acres  .  In  February  o f  1988,  Genwal  submi t ted  a
new MRP document  in  par t ia l  fu l f i l Lment  o f  requ i rements  fo r  permi t
renewal .  Th is  new MRP conta ined in fo rmat ion  per ta in ing  to  the
add i t i on  o f  l ease  U-54162  to  the  permi t  a rea .

Cur ren t ly  the  Cranda l l  Canyon Mine cons is ts  o f  room and p i11ar
opera t ions  in  the  l l i awatha  searn .  These prac t ices  w i l l  con t inue in to
the  new lease area .  An upper  seam,  the  B l ind  Canyon seam,  is  no t
mineab le  in  the  ex is t ing  permi t  a rea .  I f  i t  i s  de te rmined  tha t  th i s
seam is  economica l  to  m ine  in  the  new lease  a rea ,  p lans  w i l l  be
deve loped fo r  rn in ing  i t .  Lease U-54762 conta ins  approx imate ly  2 .5
mi l l i on  tons  o f  coa l  i n  p lace ,  o f  wh ich  i t  i s  es t imated  tha t  1 .5
mi l l i on  i s  recoverab le .
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Adrn in is t ra t i ve  Overv iew
Genwal Coal Company
ACT/  015  /  032

ANALYSIS

No add i t i ona l  su r face  d is tu rbance  i s  p roposed  in  re la t ion  to  the
add i t ion  o f  th is  lease to  the  per rn i t  a rea .  Th is  Techn ica l  Ana lys is
(TA)  addresses  spec i f i ca l l y  e f fec ts  re la ted  to  the  underg round
min ing  o f  Lease lJ -54762.  I t  i s  DOGM's  op in ion  tha t  the  sec t ions
addressed  in  the  fo l low ing  TA d i f fe r  s ign i f i can t l y  f rom the  min ing
and rec lamat ion  prac t ices  and procedures  wh ich  were  approved in  the
cur ren t  permi t .  Those  sec t ions  o f  the  ru les  no t  addressed  here  were
determined to be in compl iance with the approved MRP and have been
addressed  in  p rev ious  TArs .

Two spec i f i c  i ssues  r^ re re  ra ised  and  reso lved  dur ing  the  rev iew
of  th i s  p roposed  permi t t i ng  ac t ion .  The  f i r s t  cons is ted  o f  a
poten t ia l  impact  on  a  h is to r ic  eag le  nes t  wh ich  l ies  above the  coaL
lease .  Genwa l  p roposed  to  undermine  th is  a rea .  The  Utah  D iv is ion
o f  Wi ld l i fe  Resources  (DWR)  ob jec ted ,  due  to  the  po ten t ia l  fo r  cL i f f
spa11 ing ,  caused by  subs idence.  Genwal  has  cornmi t ted  to  leave
bar r ie r  p i l la rs  a round the  nes t  i f  mon i to r ing  o f  the  nes t  shows i t
to  be  ac t i ve  a t  the  t ime o f  re t rea t  m in ing .  DWR and  the  U.S .  F ish  &
Wi ld l i fe  Serv ice  have  accep ted  th is  p lan  (see  le t te rs  a t tached  to
TA) .

The second issue invo l -ved po ten t ia l  subs idence o f  the  escarpment
in  Hun t ing ton  Canyon .  Concerns  were  ra ised  by  the  U.S .  Fores t
Serv ice  (USFS)  due to  the  fac t  tha t  no  exp lo ra t ion  o f  seam V-54762
has been done,  and the  depth  and th ickness  o f  the  coa l  seam is
uncer ta in .  The USFS requested  tha t  the  Bureau o f  Land Management
(BLM)  assess  the  po ten t ia l  fo r  escarpment  fa i lu re  in  Hunt ing ton
Canyon due to  min ing  o f  th is  1ease.  fn  a  le t te r  da ted  January  27 ,
1989 (a t tached to  the  TA)  the  BLM conc luded tha t  the  proposed min ing
wou ld  no t  cause s lope or  escarpment  fa i lu re .  The USFS has  accepted
this and approved the I ' IRP, wi th the cont ingency that f  requent
rnon i to r ing  i s  done  (see  S t ipu la t ion  { IMC 817  .L26  (1 )  -DD) .

RECOMMENDATION

Genwal  has  demonst ra ted  tha t  min ing  o f  the  new lease can be  done
in conf ormance with the Surf  ace I ' l in ing-Control  and Recl-amat ion Act,
and the  cor respond ing  Utah  Ac t  and Per fo rmance Standards .  The
Bureau of  Land Management has approved the mining plan for the new
federa l  1ease .  A11  i ssues  ra ised  dur ing  the  rev iew p rocess  have
been teso lved or  w i l l  be  a t tached as  s t ipu la t ions  to  the  permi t
approva l .  No  i ssues  were  ra ised  dur ing  the  pub l i c  comment  per iod .
I t  i s  there fore  recommended tha t  approva l  be  g iven fo r  add i t ion  o f
lease V-54762 to  the  cur ren t ly  approved permi t  a rea ,  w i th  the
s t ipu la t ions  as  de l ineated  in  th is  Dec is ion  Docurnent .
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Genwal Coal  Company, Inc.
Crandal l  Canyon Mine

New Lease
ACr / j r s /032

Emery County, Utah

March  7 ,  1989

Genwal Coal  Conpany, Inc.  (Genwal)  subrni ts updated
Min ing  and Rec lamat ion  P lan  (MRP) ,  inc lud ing  p lans
for  incorpora t ion  o f  Lease tJ -54762 in to  the  permi t
a rea .

D iv is ion  o f  0 i1 ,  Gas  and  Min ing  (DOGM)  sends
Genwa l  de f i c iency  rev iew,  inc lud ing  de f i c ienc ies
regard ing  new lease .

Genwal  subn i ts  add i t iona l  in fo rna t ion .

DOGM determines  MRP to  be  apparent ly  comple te .

D0GM forwards not ice of  a cornplete permit
app l i ca t ion  to  a l l  o ther  in te res ted  agenc ies .

Genwal  pub l i shes  no t ice  o f  a  comple te  p lan  and
in ten t  to  add Lease V-54762 to  the  permi t  a rea
week ly  fo r  four  consecut ive  weeks  in  the  Pr ice  Sun
Advocate .

Genwal  subrn i ts  add i t iona l  in fo rmat ion  to  address
techn ica l  de f i c ienc ies  in  the  MRP.

Publ ic comment per iod ends with no comments
rece ived .

DOGM forwards  Sta te  Dec is ion  Document  and
Techn ica l  Ana l -ys is  to  Of f  i ce  o f  Sur face  Min ing
RecLamat ion  and Enforcement  fo r  concur rence and
secre ta r ia l  s igna tu re .
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MINE PLAN INFORMATION

Mi ne Name: eraldal !__eanyen_!{ite_
Operator:  Genwal Coal  Company

Control I ed By : Ne_Vada__EI@
Contac t  Person(  s )  : Andv  K i  no

State ID: AgI0l_U032
County:  Emery

Pos i t i on :  M ine  Manaqer
Te lephone : :  687-9813

New/Ex i  s t i  ng :  bo th  Mi  n i  ng  Method:  Underground*room and p i  I  I  a r

Federal Lease No( s ) . : _[J_14154_SL=0_62648
Lega l  Descr ip t ion (s ) :  _ ! :547_62L I_ - ]_5S. .  R .  7E.  Sec t ion  3 l :  SE I /4  SE l /4 .
Ses t ion  32 :  S  l /2  Sh l  l /4$14_St  l /4 :  T .165.  R.7 t .  Sec t . ion_s :
Lo ts  ? .  3 .  and  8 :  SL-06_2648 :  T .  l 65 .  .  R .  7E.  Sec t ion  5 :  S l ^ l  I  /4  N l4  I  /4 .  Lo t  4 .
Sec t ion  6 :  SE l /4  NE 1 /4 ,  Lo t  l

S ta te  Lease No(  s )  .  :
Lega l  Descr ip t ion (s ) :

NA

0ther  Leases  ( iden t i f y ) : NA

Lega l  Descr ip t ion (s ) :

Ownersh ip  Da ta :

Sur face  Resources  (ac res )

Fede ra  I
S ta te
Pr  i  va te
0 ther
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
Permi  t  Area

157  .73

1 .7

r  59.43

1 55 .23

Proposed
Permi  t  Area

256.49-_

Tota l  L i fe
0 f  Mi  ne  Area

414 .2?

1 .7

256.49 41  5  .92

_216-_49_ 411 .12

155 .23 256.49 411 .72
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Coal Resource Data

Fede ra  1
Sta te
Pr  i  va te
0 ther
TOTAL

Recoverab l  e
Reserve  Data

Seam
Sean
Seam
Seam
Seam
Seam

*Not  app l  i  cab l  e

-2 -

Total
Berery€:_C_g8.].)

2.9  m i ' l l i on

Th icKness

7 '  max .

Tota I
Recoverab l  e

Reserves  (1981)

1 .75  mi l l i on

Depth

400 '

2 .9  m i l ' l i on
. | .75  

m i ' l l i on

Name

Hi  awa tha

as  th is  i s  rec lamat ion  on lv .

Mi ne Li fe : 12 ye.AfS
Average Annua l  Produc t ion :  _16! ,000 Percent  Recovery :  60%
Oate Projected Annual  Rate Reached: Unkno-_l .n
Date  Produc t ion  Beg i  ns :  I  983 Date  Produc t ion  Ends:  I  994
Reserves  Recoverab le  By :  ( l )  Sur face  Min ing :

(2 )Underground Mi  n i  ng  :
Reserves  Los t  Through Management  Dec is ions :
Coal Market:  Unknown

XX
NA

Modi f i ca t ions  tha t  have been approved:

Trac t  2  Permi t  Annrova l

Da te :

Feb . l2 .  1987
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TINDTNGS

Genwal- Coal Cornpany, Inc .
Crandal l  Canyon Mine

New Lease
ACT/0L5 /432

Emery County,  Utah

March  7 ,  1989

The rev ised  p lan  and  the  permi t  app l i ca t ion  a re  accura te
and cornp le te  and a l l  requ i rements  o f  the  Sur face  Min ing
Control  and Reclamat ion Act ( t t re "Act") ,  and the approved
Utah Sta te  Program have been compl - ied  w i th  (UMC 786.Lg{a} ) .

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 .

The assessment  o f  the  probab le  cumula t ive  i rnpac ts  o f  a l l
an t ic ipa ted  coa l  rn in ing  and rec lamat ion  ac t iv i t ies  in  the
genera l  a rea  on  the  hydro log ic  ba lance has  been made by  the
regu la to ry  au thor i ty .  The Min ing  and Rec lamat ion  P lan
(MRP)  proposed under  the  app l ica t ion  has  been des igned to
prevent  damage to  the  hydro log ic  ba lance in  the  per rn i t  a rea
and  in  assoc ia ted  o f f - s i te  a reas  (UMC 786 .19  {c }  and  UCA
40-10-1 I  {2 } {c } )  (See  Cumula t i ve  Hydro log ic  Impac t  Ana lys is
(CEIA)  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 :

no t  inc luded  w i th in  an  a rea  des igna ted
unsu i tab le  fo r  underground coa l  min ing
opera t ions  (MRP,  p .  2 -7 ) ;

no t  w i th in  an  area  under  s tudy  fo r  des ignated
lands  unsu i tab le  fo r  underground coa l  n in ing
opera t ions  (MRP,  p .  2 -7 ) ;

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  Cr 'R  761 .11  {a }  (na t iona l
parks ,  e tc .  ) ,  761 .11  i f )  (pub l i c  bu i ld ings ,
e tc .  )  and  761 .11  {g }  (cemete r ies  )
(MRP,  p .  Z -6 ) ;

3.

4

a .

b.

c .
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c,

6.

d .  w i th in  100  fee t  o f  a  pub l i c  road ,  however  a
hear ing  was he l -d  as  requ i red  in  June o f  1981
(MRP ,  p .2 -6 ) ;

e .  no t  w i th in  300  fee t  o f  any  occup ied  dwe l l i ng
(MRP ,  p  .  2 -6)  ( t ruC 7  86  .19  {d }  )  .

The regu la to ry  au thor i ty ' s  i ssuance o f  a  per rn i t  i s  in
compl iance  w i th  the  Nat iona l  H is to r i c  Preserva t ion  Ac t
and imp lement ing  regu la t ions  (36  CFR 800)  ( I IMC 786.19
{e } ) .  See  a t tached  le t te r  f rom Sta te  l l i s to r i c
Preserva t ion  Of f i ce r  (SHP0)  da ted  November  28 ,  1988 .

The app l ican t  has  the  1ega1 r igh t  to  en ter  and comple te
rn in ing  ac t i v i t i es  in  the  new lease  a rea  th rough  a  federa l
coa l  l ease  agreement  (UMC 786 .L9  t f ) ) .

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  l -aws and regu la t ions  have been cor rec ted ;
ne i ther  Genwal  Coa l  COmpany,  fnc .  o r  i t s  paren t  company
are del inquent in payment of  fees for  the Abandoned Mine
Reclamat ion Fund; and the appl icant does not control  and
has no t  con t ro l led  min ing  opera t ions  w i th  denonst ra ted
pat te rn  o f  w i1 l fu1  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 le  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  ( I IMC 786 .L9  tg ) {h } { i } )
(See  OSMRE Re la tedness  Repor t ,  a t tached  to  TA) .

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  v r i th  o ther  opera t ions
an t i c ipa ted  to  be  per fo rmed in  a reas  ad jacen t  to  the
proposed  permi t  a rea .  The  c loses t  opera t ing  m ine  i s  the
Bear  Canyon Mine.

The app l ican t  has  pos ted  a  sure ty  bond fo r  the  Cranda l l
Canyon  Mine  in  the  amount  o f  $136 ,729 ,A0 .  No  add i t i onaL
sure ty  w i l l  be  requ i red ,  s ince  there  i s  no  add i t i onaL
sur face  d is tu rbance  p roposed  ( I IMC 786 .19  {k } ) .

No lands  des ignated  as  pr ime fa rmlands  or  a l luv ia l  va11ey
f loo rs  occur  on  the  per rn i t  a rea  (UMC 786 .19  {1 } )  (See  MRP
I tems 8 -2 ,  8 -3 . )

8 .

9 .

10.
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L2.

t4 .

15.

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  regu la to ry  au thor i ty  and the  sur face  land
management  agency  ( I IMC 786. I9  {m} ) .

The regul-atory author i ty has made al- l  speci f  ic  approvaLs
requ i red  by  the  Ac t ,  the  Coopera t ive  Agreement  and the
Federa l  Lands  Program (UMC 786 .Lg{n } ) .

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 or  endangered spec ies  or
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 ts  ( tMC 786 .  t9  to )  )  (See I IRP p  .  10-5  )  .

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
compl ied  w i th  (UMC 785 .11-  .15 ) .

No  ex is t ing  s t ruc tu res  w i l l  be  used  in  con junc t ion  w i th
min ing  o f  the  underground lease add i t ions ,  o ther  than
those cons t ruc ted  in  comp1iance w i th  the  per fo rmance
standards  and subchapter  K  under  the  ex is t ing  per rn i t
(uMC 786 .2 I ) .

13
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CUMULATIVE HYDROLOGIC IMPACT ASSESS},IENT

Genwal Coal Company
Crandal l  Canyon Mine

ACr /0L5 /032
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I .  In t roduc t ion

Th is  repor t  i s  to  p rov ide  a  Cumula t ive  Hydro log ic  Impact
Assessment (CHIA) for  Genwal-  Coal  Company's Crandal l  Canyon Mine
loca ted  in  Emery  County ,  Utah .  The mater ia l  p rov ided in  th is
repor t  eva lua tes  the  probab le  cumula t ive  impacts  o f  an t ic ipa ted
coa l  m in ing  and  assesses  the  opera t ion  p rocedures  p roposed  under
the  app l ica t ion  to  ensure  they  are  des igned to  p revent  damage to
the  hydro log ic  ba lance w i th in  and ou ts ide  the  proposed mine p lan
area .  Th is  repor t  co rnp l ies  w i th  federaL  leg is la t ion  passed  under
the  Sur face  Min ing  Cont ro l  and RecLamat ion  Ac t  (SMCRA)  and
subsequent  Utah  and federa l  regu la to ry  p rograms under  UMC
786.19(c )  and  30  CFR 784 .1 -4 ( f ) ,  respec t i ve ly .

Genwal Coal  Cornpany's Crandal l  Canyon Mine is located along
the  eas tern  marg in  o f  the  h lasa tch  P la teau Coa l  F ie ld  approx imate ly
15  mi les  wes t  o f  Hun t ing ton ,  U tah  (F igure  1 ) .  The  eas te rn  marg in
o f  the  Wasatch  P la teau fo rms a  rugged escarpnent  tha t  over looks
Cast le  Va11ey and the  San Rafae l  Swe1 l  to  the  eas t .  E leva t ions
a long the  eas tern  escarpment  o f  the  h lasa tch  PLateau range f rom
approx imate ly  6 ,500  to  over  9 ,000  fee t .

Outc ropp ing  rocks  o f  the  l ^ lasa tch  P la teau Coa l  F ie ld  range f rom
Upper  Cre taceous to  Quaternary  in  age.  The rock  record  re f lec ts
an overa l l  regress ive  sequence f rom mar ine  (Mancos Sha le)  th rough
l i t to ra l  and lagoona l  (B lackhawk Format ion)  to  f luv ia l  (Cas t legate
Sandstone,  Pr ice  R iver  Format ion  and Nor th  l lo rn  Format ion)  and
lacus t r ine  (F lags ta f f  Format ion)  depos i t iona l  env i ronments .
Osc i l la t ing  depos i t iona l  env i ronments  w i th in  the  overa l l
reg ress ive  t rend  a re  represen ted  by  1 i tho l -og ies  w i th in  the
Blackhawk Format ion .  The na jo r  coa l -bear ing  un i t  w i th in  the
Wasatch  P la teau Coa l  F ie ld  i s  the  B lackhawk For rna t ion .

Prec ip i ta t ion  va r ies  f rom 40  inches  a t  h igher  e leva t ions  to
less  than 10  inches  a t  lower  e leva t ions .  The Wasatch  P la teau may
be  c lass i f i ed  as  semia r id  to  subhumid .
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Vegeta t ion  var ies  f rom the  Sagebrush/Grass  communi ty  type  a t
lower  e leva t ions  to  the  Doug las  F i r /Aspen communi ty  a t  h igher
e leva t ions .  0 ther  vegeta t ive  cornmuni t i .es  inc lude Mounta in  Brush,
P inyon-Jun iper ,  P inyon-Jun iper /Sagebrush and R ipar ian .  These
cornmuni t ies  a re  p r imar i l y  used fo i  w i ld l i fe  hab i ta t  and l i ves tock
graz ing .

Cranda l l  Creek  wh ich  f lows pas t  the  Cranda l l  Canyon Mine is  a
perenn ia l  t r ibu tary  to  Hunt ing ton  Creek  wh ich  is  a  t r ibu tary  to  the
San Rafae l  R iver .  The upper  d ra inage o f  Hunt ing ton  Creek
encompasses  about  200 square  mi les  o f  mounta inous  count ry  in  the
Wasatch  P la teau .  Abou t  90  percen t  o f  the  a rea  i s  h igher  than  8 ,000
fee t .  The average channe l  g rad ien t  a long Hunt ing ton  Creek  is  about
100  fee t  per  m i1e .  The  lower  reaches  o f  the  t r i bu ta r ies  to
Hunt ing ton  Creek  typ ica l l y  have sur face  re l ie f  be tween the  s t ream
channeLs and tops  o f  ad jacent  canyon wa11s o f  2 ,000 fee t  o r  more .

I I .  Cumula t ive  Impact  Area  (CIA)

F igure  2  de l inea tes  the  cu r ren t  (SL-062648)  and  p roposed
<V-54762)  Leases  fo r  the  Cranda l l  Canyon Mine opera t ions  as  weL l  as
the  CIA.  The CIA inc ludes  the  Cranda l l  Canyon dra inage and a
por t ion  o f  Hunt ing ton  Creek .  The CIA boundary  i s  de f ined on  the
north by an unnamed canyon between CrandalL and Bl ind Canyons and
the  dra inage d iv ide  tha t  separa tes  those canyons,  to  the  south  and
west  by  the  Cranda l l  Canyon dra inage d iv ide  and on  the  eas t  by
Hunt ing ton  Creek .  The CIA encompasses  approx imate ly  4 ,290 acres .

I I I .  Scope  o f  M in ing

His to r i ca l l y ,  m in ing  was  conduc ted  near  th i s  s i te  f rom November
o f  1939 to  September  o f  1955.  Min ing  in  Trac t  1  by  Genwal  Coa l
Company began in  l -9S3.

Genwal  Coa l  Company cur ren t ly  cont ro ls  approx imate ly  158 acres
in  Hunt ing ton  Canyon in  Emery  County ,  Utah  (see F igure  3) .  Lease
SL-062648 was mined in  sequence as  Trac ts  1  (southern  ha l f )  and 2
(nor thern  ha l f ) .  Lease  SL-062648  con ta ined  approx imate ly  400 ,000
tons  o f  recoverab le  coa1.  0 f  the  recoverabLe coaL ava i labLe,
170 ,000  tons  has  been  mined  fo r  advance  work  and  230 ,000  tons  w i lL
be  mined  on  f ina l  re t rea t .  Lease  U-54762  con ta ins  approx imate ly  2 .5
rn i l l i on  tons  in  p lace  o f  wh ich  1 .5  m i l l i on  tons  i s  recoverab le .

Access  to  the  Lease U-54762 w iL I  be  ga ined by  ex tend ing  the
ex is t ing  Nor th  Ma in  en t r ies  in to  the  new permi t  a rea .  The  same
sur face  fac i l i t i es  es tab l i shed  fo r  Lease  SL-062648  w i l l  be  used  fo r
Lease  U-54162 .

The cur ren t  method o f  room and p i11ar  min ing  in  use  fo r  Lease
SL-062648 w i l l  be  cont inued th rough6ut  Lease U-Sq lOZ.  P i l la rs  w i l -1
be removed upon abandonment  o f  sec t ions .  0vera11,  d r
advance- re t rea t  m in ing  sys tem is  p ro jec ted  fo r  the  m ine .
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The permi t  a rea  is  compr ised o f  coa l  lands  leased by  Genwal  Coa l
Company from the United States Bureau of  Land Management,  under
leases  SL-062648  and  U-54762 .  The  sur face  lands  a re  con t ro l led  by
the  Un i ted  Sta tes  Fores t  Serv ice ,  Mant i -LaSa1 Nat iona l  Fores t  and
Beaver  Creek  Coa l  Company.

The  reserves  w i th in  the  permi t  a rea  a re  p roposed  fo r  m in ing
th rough  L994 ,  however ,  access  w i l l  be  ma in ta ined  th rough  th is  permi t
a rea  un t i l  a1 l -  fu tu re  reserves  to  the  nor thwest  and west  a re  rn ined.
Present ly ,  Genwal  Coa l  Company ho lds  no  fu r ther  Leases .  Genwal  has
ind ica ted  an  in te res t  fo r  coa l  reserves  wes t  o f  Lease  IJ -54762  in  the
sou th  one- fo r th  o f  Sec t ion  31 .

IV .  S tudy  Area

A.  Geo logy

The fo rna t ions  exposed in  the  Wasatch  P la teau are  Ter t ia ry
and  Cre taceous-aged  sed imenta ry  un i t s  (F igure  4> .  These  fo rmat ions
are  o f  bo th  cont inenta l  and mar ine  or ig in  and are  compr ised
pr inc ipa l l y  o f  sha le  and  sands tone .  S i l t s tone ,  muds tone  and
l - imestone occur  in  lesser  amounts .  The fo rmat ions  in  the  Wasatch
P la teau  a rea  genera l l y  d ip  one  to  th ree  degrees  wes tward  o f f  the
wes t  f l ank  o f  the  San  Rafae l  Swe1 l .  Reg iona l  d ips  a re  in te r rup ted
by  p r inc ipa l l y  eas t  t rend ing  fo ld  axes ,  and  p r inc ipa l l y  nor th
t rend ing  fau l t  axes .

S t ra t ig raph ic  un i t s  ou tc ropp ing  w i th in  the  s tudy  a rea  inc lude ,
f rom o ldes t  to  youngest ,  the  Masuk Sha le  Member  o f  the  Mancos Sha le ,
S tarpo in t  Sandstone,  B lackhawk Format ion ,  Cas t legate  Sandstone,
Pr ice  R iver  Format ion ,  Nor th  Horn  Format ion  and Quaternary
depos i t s .  L i tho log ic  descr ip t ions  and  un i t  th i cknesses  a re  shown in
F igure  3 .

The H iawatha Coa l  Seam,  wh ich  is  the  coa l  seam to  be  mined in
the  new lease area ,  occurs  a t  the  base o f  the  B l -ackhawk Format ion .
The H iawatha Coa l  Seam has  been mined in  the  Trac t  1  and Trac t  2
areas  and is  exposed a t  an  approx imate  e leva t ion  o f  7900 fee t .
Max imum overburden is  approx imate ly  1500 fee t  in  the  nor thwest
corner  o f  the  Trac t  2  Lease w i th  an  average overburden o f
approx imate ly  800-900  fee t .  The  en t i re  permi t  a rea  i s  under la in  by
the  Starpo in t  Sandstone.
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B .  Topography  and  Prec ip i ta t ion

Topography  in  the  area  is  genera l l y  very  s teep and rugged
wi th  e leva t ions  rang ing  f rom approx imate ly  7  ,200  fee t  to  over  10 ,000
fee t  above  sea  1eve1 .  S lopes  varv  f rom ver t i ca l  c l i f f s  to  less  than
2 percent .  The CIA is  cha iac ter i led  by  Cranda l l  Canyon Creek ,  wh ich
or ig ina tes  above  l -0 ,000  fee t  and  d ra ins  eas t  in to  Hun t ing ton  Creek .
The CIA a lso  inc ludes  an  unnamed ephemera l  d ra inage to  the  west  o f
the  per rn i t  a rea  tha t  a lso  dra ins  to  the  eas t  in to  Hunt ing ton  Creek .

Prec ip i ta t ion  in  the  Wasatch  P la teau ranges f rom 10 inches  to  40
inches  annua l ly .  Average annua l  p rec ip i ta t ion  in  the  CIA is
approx imate ly  20  inches  (S i rnons  1984) .

C .  Vege ta t ion

There  are  f i ve  vegeta t ive  communi t ies  in  the  CIA inc lud ing
Sagebrush,  Mounta in  Shrub/Grass land,  Mixed Mounta in  Shrub,
Con i fe r /Aspen  and  Spruce /F i r .  Aspen  a re  found  on  the  nor th  fac ing
sou th  s lopes  and  h igher  up  on  the  nor th  s lopes ,  o f l  r i dge  tops .
Spruce/F i r  i s  a lso  found on  the  nor th  s1-opes  and appears  to  be  t ied
to  bo th  a  rno is te r  s i te  as  we l l  as  a reas  w i th  less  sun l igh t .  M ixed
Mounta in  Shrub and Mounta in  Shrub/6rass land appear  to  be
t rans i t iona l  and are  predominant  on  the  open exposed r idges  a t
approx imate ly  mid-s lope.  The Sagebrush communi ty  fo l lows pr imar i l y
a long the  r idges  and is  more  than 1 ike1y  c l imax in  na ture  to  the
shrub  g rass  assoc ia t ions .

V .  Hydro log ic  Resources

A.  Ground Water

The ground water  reg ime w i th in  the  CIA is  dependent  upon
geo log ic  and  c t imat i c  paramete rs  tha t  es tab l i sh  sys tems o f  recharge ,
movement  and d ischarge.

Snor^ rmeLt  a t  h igher  e leva t ions  prov ides  most  o f  the  ground water
recharge ,  par t i cu la r l y  where  permeab le  l i t ho log ies  o r  fau l t s /
f rac tu res  a re  exposed  a t  the  su r face .  Ver t i ca l  m ig ra t ion  o f  g round
water  occurs  th rough permeab le  rock  un i ts  and/or  a long zones  o f
fau l t ing  and f rac tu r ing .  La tera l  rn ig ra t ion  in i t ia tes  when ground
water  encounters  imper rneab le  rocks  and cont inues  un t i l  e i ther  the
land  sur face  i s  in te rsec ted  (and  spr ing  d ischarge  occurs )  o r  o ther
permeab le  l i tho log ies  or  zones  are  encountered  tha t  a11ow fu r ther
ver t i ca l  f1ow.
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A seep and spr ing  survey  conducted  by  Ear th fax  Eng ineer ing  in
June and October  o f  1985 prov ided an  ind ica t ion  o f  spr ing  and seep
Loca t ions  (F igure  5 ) ,  geo log ic  cond i t i ons  inc lud ing  l i t ho log ic  and
s t ruc tura l  con t ro ls  and the  geo log ic  fo rmat ion  f ro rn  wh ich  the
seepage  i ssued .  F low ra tes ,  use  and  f ie ld  charac te r i s t i cs  were
ana lyzed .  Wate r  samp les  were  co l lec ted  where  su f f i c ien t  f l ows  were
presen t .

Reg iona l  g round water  cond i t ions  were  de ter rn ined f rom a  rev iew
of  ava i lab le  l i t e ra tu re .

S ix  fo rmat ions  ou tc rop  in  and  ad jacen t  to  the  m ine  a rea .
Accord ing  to  Doe l l ing  (1972>,  the  Masuk Sha le  Member  o f  the  Mancos
Sha le  i s  a  l igh t  g ray  to  b lue-gray  mar ine  sandy  sha le  in  the  mine
v ic in i ty .  Th is  un i t  i s  exposed a t  the  mouth  o f  Cranda l l  Canyon and
in  ad jacent  a reas  a long Hunt ing ton  Creek .  The Masuk Sha le  Mernber
y ie l -ds  water  1oca11y to  seeps  and spr ings  bu t  does  no t  serve  as  a
reg iona l l y  i rnpor tan t  aqu i fe r  (Dan ie lson  e t  d1 . ,  1981) .

The Star  Po in t  Sandstone is  p redominant ly  a  l igh t  g ray  mass ive
sandstone w i th  minor  in te rbedded layers  o f  sha le  and s i l t s tone near
i t s  base  (Doe11 ing ,  1912) .  In  the  v i c in i t y  o f  the  m ine ,  the  S ta r
Po in t  Sandstone is  approx imate ly  300 fee t  th ick .  The Star  Po in t
se rves  as  an  impor tan t  reg iona l  aqu i fe r  (Dan ie lson  e t  a1 . ,  1981) ,
y ie ld ing  wate r  to  severa l  m inor  and  some ma jo r  sp r ings  where
f rac tu red  and  jo in ted .

The B lackhawk For rna t ion  is  the  pr inc ipa l  coa l -bear ing  un i t  in  the
reg ion  (Doe l1 ing ,  I977> .  Th is  fo rmat ion  cons is ts  o f  i n te rbedded
layers  o f  sands tone ,  s i l t s tone ,  sha le ,  and  coa l - ,  a1 -1  o f  mar ine
or ig in .  The B lackhawk is  approx imate ly  700 fee t  th ick  in  the  mine
area ,  w i th  the  p r inc ipa l  coa l  seam ( the  H iawatha  seam)  occur r ing
near  the  bo t to rn  o f  the  fo rmat ion .  The fo rmat ion  y ie lds  water  to
spr ings  and coa l  mines  when f rac tu red .  Where  i t  i s  1oca11-y
in te rbedded  w i th  the  S ta r  Po in t  Sands tone ,  the  lower  por t ion  o f  the
B lackhawk Format ion  i s  cons idered  an  aqu i fe r  (Dan ie lson  e t  E1 . ,
1981  )  .

The Cast legate  Sandstone over l ies  the  B lackhawk Format ion  and
cons is ts  o f  tan  to  b rown c l i f f * fo r rn ing  sands tones  o f  f luv ia l
o r ig in .  The  sands tones  axe  mass ive  and  med ium-  to  coarse-g ra ined .
In  the  a rea  o f  the  m ine ,  the  Cas t lega te  y ie lds  wa te r  1oca11y  to
seeps and spr ings  bu t  does  no t  serve  as  an  i rnpor tan t  reg ionaL
aqu i fe r  because i t  i s  commonly  d ra ined w i . th in  shor t  d is tances  f  rom
i ts  recharge  a rea  due  to  deep ly  inc ised  canyons  (Dan ie lson  e t  31 .  ,
1981) .



.t'
('

t - , ' l i

\ '- l.\- | LEASE AREA
UO5476? 257 ACRES

Figure 5 Max imum Area  o f  Po ten t i a l  Subs idence .
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The Pr i ce  R ive r  Format ion  cons is ts  p redominan t l y  o f  f r i ab le
l i rney  sands tone in te rbedded w i th  pebb ly  cong lornera tes  and sha les .
I t  fo rms s teep reced ing  s lopes  and reaches  a  max imun th ickness  o f
abou t  500  fee t  in  the  m ine  a rea  (Doe11 ing ,  L97Z) .  Th is  fo rmat ion
y ie lds  wa te r  1oca l1y  to  seeps  and  spr ings  (Dan ie lson  e t  E l . ,  l -981) .
However ,  l i ke  the  Cas tLega te  Sands tone ,  deepLy  inc ised  canyons  in
the  area  prevent  the  Pr ice  R iver  Format ion  f rom be ing  an  impor tan t
reg iona l  aqu i fe r .

The uppermost  fo rmat ion  tha t  ou tc rops  w i th in  the  area  ad jacent
to  the  mine  p lan  area  is  the  Nor th  Horn  Format ion .  Th is  fo rmat ion
cons is ts  o f  i n te rbedded  l imes tones ,  sands tones ,  and  sha l -es
(Doe11 ing ,  L972) .  Due  to  h igh  topograph ic  p resence ,  the  Nor th  l l o rn
Format ion  in  the  CIA serves  pr imar i l y  as  a  recharge un i t  to
under ly ing  fo rmat ions  ra ther  than as  an  impor tan t  source  o f  water
i t se l f .

Inves t iga t ions  by  Dan ie lson  e t  a1 .  (1981)  ind ica ted  tha t  mos t ,
i f  no t  a l l ,  g round water  in  the  reg ion  is  der ived  f rom snornmel t .
Recharge  tends  to  be  l im i ted  in  a reas  under la in  by  the  Pr i ce  R ive r
Format ion  and  o lder  rocks  ( re la t i ve  to  recharge  in  a reas  under la in
by  younger  rocks)  due to  s lope s teepness  and re la t i ve  imperv iousness
(both  o f  wh ich  promote  runof f  ra ther  than in f i l t ra t ion  o f  snowmel t ) .

Deta i led  po ten t io rne t r i c  sur face  da ta  a re  no t  ava i lab le  fo r  the
CIA,  however ,  the  opera tor  ins ta l led  a  g round water  mon i to r ing  we l l
i n  March  1987 .  The  we l l  was  d r i l l ed  us ing  a i r  ro ta ry  methods  to  a
to ta l  depth  o f  375 fee t  and encountered  the  Star  Po in t  Sandstone
th rough  the  en t i re  dep th .

The  d r i l l e r  i nd ica ted  tha t  the  fo rmat ion  was  re la t i ve ly
homogeneous except  in  the  zone f rom 290 to  335 fee t ,  where  the
sands tone  became courser .  I t  i s  f rom th is  zone  tha t  the  we l l  i s
p roduc ing  wate r ,  w i th  wa te r  f i r s t  be ing  encoun te red  a t  a  dep th  o f
about  315 fee t .  The s ta t i c  water  Leve l  approx imate ly  one week a f te r
cornp le t ion  o f  the  we l l  was  a t  a  depth  o f  186.1  fee t  be l -ow ground
sur face .

S lug  tes ts  were  per fo rmed on the  comple ted  we l l  to  de termine
hydrau l i c  charac te r i s t i cs  o f  the  aqu i fe r .  The  s lug  tes t  da ta  were
ana lyzed us ing  a  method deve loped by  Bouwer  and R ice  (L976) .
T ransmiss iv i t i es  were  ca lcu la ted  to  be  approx imate ly  4 .5  square  fee t
per  day  assuming tha t  the  45  foo t  p roduc ing  zone accounts  fo r  the
en t i re  th i ckness  o f  the  aqu i fe r  a t  the  s i te  o f  IM-L .
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The opera tor  has  cornn i t ted  to  assess  the  p iezomet r ic  sur face  o f
the  Starpo in t  aqu i fe r  w i th  the  deve lopment  o f  Lease U-54762.  Two
we1 ls  w i l l  be  d r i l l ed  w i th in  the  m ine  be fo re  the  end  o f  the  f i r s t
quar te r  o f  1989,  wh ich  w i l l -  a11ow a  th ree  po in t  p robLern  to  be
deve l -oped.  Due to  the  s teepness  o f  the  te r ra in  and a  ro11 w i th in
the  coa l  seam emplacement  o f  d r i l l i ng  equ ipment  has  been d i f f i cu l t .

Ground water  in f low to  the  ex is t ing  underground work ings  amounts
to  approx imate ly  100 ga l lons  per  minu te .  The in f low is  cur ren t ly
be ing  used  in  the  n in ing  p rocess .  A  nod i f i ca t ion  o f  the  NPDES
permi t  has  been ob ta ined in  the  event  tha t  in f low exceeds the
requ i rements  fo r  underground use and d ischarges  f rom the  mine  occur

.The  p redominan t  chemica l  cons t i tuen ts  in  mos t  sp r ings_ in  the
reg ion  a re  ca lc ium and  b j . ca rbona te  (Dan ie lson  e t  d1 . ,  1981) .
D isso lved  so l ids  concen t ra t ions  genera l l y  range  f rom abou t  50  to  750
mi l l i g rams per  1 i te r . '  Reg iona l l y ,  the  concen t ra t ions  o f  rna jo r
d isso lved  cons t i tuen ts  in  wa te r  f rom ind iv idua l  geo log ic  un i t s  i s
h igh ly  var iab le ,  due to  the  complex  l i tho log ic  na ture  o f  the  area
(Dan ie lson  e t  E1 . ,  1981) .

Over  50  percen t  o f  the  seeps  and  spr ings  d iscovered  dur ing  the
June,  1985 inventory  i ssued f rom the  BLackhawk For rna t ion .  However ,
f low ra tes  a t  these po in ts  were  normal ly  min ima l  (1ess  than one
ga11on per  m inu te ) ,  w i th  seepage  i ssu ing  p redominan t l y  a t  the
in te r face  be tween sands tone lenses  above and less  permeab le  sha le
layers  be1ow.  Mos t  o f  these  seeps  and  spr ings  had  d r ied  up  p r io r  to
the  Oc tober  su rvey .  Useage  a t  these  po in ts  o f  seepage  i s  m in ima l ,
due  to  the  1ow f low ra te  and  inaccess ib i l i t y  o f  the  seeps .

The l -ow seepage ra tes  measured in  most  o f  the  seeps  and spr ings
issu ing  f rom B lackhawk Format ion  are  due to  the  1ow hydrau l i c
conduct iv i t y  o f  the  fo rmat ion  in  i t s  un f rac tured  s ta te .  Labora tory
permeab i l i t y  da ta  p rov ided  by  L ines  (1985)  f rom a  core  samp le
co l lec ted  in  Sec t ion  27 ,  T .  L i  S . ,  R .  6  E .  (approx i rna te ly  10  mi les
south  o f  the  rn ine  permi t  a rea)  ind ica te  tha t  sands tone un i ts  w i th in
the Blackhawk Forrnat ion h4ve an average hor izontal-  hydraul ic
conduc t i v i t y  o f  1 .3  X  L1-L  fee t  per  f l ay  and  an  average  ver t i ca l
hydrau l i c  conduc t i v i t y  o f  3 .8  X  10  - r  fee t  pe r  day .  Sha les  and
si l tstones within the Blackhawk Format ion were found to have qaximum
hor izon ta |  and  ver t i ca l  hydrau l i c  conduc t i v i t i es  o f  L .0  x  l0 - /  and
L .2  X  10-o  f  ee t  pe r  day ,  respec t i ve ly .

The re la t i ve ly  la rge  hydrau l i c  conduct iv i t y  o f  the  sands tones  o f
the  B lackhawk Format ion  compared w i th  the  s i l t s tone and sha les
ind ica tes  tha t  the  f i ne  g ra ined  sed iments  o f  the  fo rmat ion  se rve  as
bar r ie rs  to  the  downward  movement  o f  wa te r .  In  s imp le  te rms ,  as
water  recharges  the  B lackhawk Format ion  (e i ther  th rough snowmel t ,
ra in fa11 ,  o r  subsur face  seepage  f rom an  ad jacen t  fo rmat ion ) ,  i t  i s
permi t ted  to  perco la te  downward  w i th in  the  sands tone  beds .
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I l owever ,  upon  reach ing  a  less  permeab le  s i l t s tone  o r  sha le  1ayer ,
the  wa te r  i s  fo rced  to  f l ow hor i zon ta l l y  to  the  su r face ,  i ssu ing  a t
the  in te r face  be tween the  two un i ts .

Notab le  except ions  to  the  above genera l i t y  concern ing  the
Blackhawk Format ion  occur  a t  a  few spr ings  tha t  i ssue f rom f rac tu red
sandstone w i th in  the  fo rmat ion .  Examples  o f  th is  phenomenon were
found in  the  western  por t ion  o f  the  survey  area ,  where  f low ra tes  o f
up  to  15  ga l lons  per  minu te  were  encountered  dur ing  bo th  the  June
and October  inventor ies .  Traver t ine  depos i ts  a re  common a t  these
spr ings ,  sugges t ing  tha t  the  recharge  a rea  fo r  these  spr ings  i s
dominated by l i rnestone (probably the North Horn Format ion on the
r idges  to  the  nor th  and west ) .  T i re  B lackhawk Format ion  apparent ly
serves  more  as  a  conveyance body  ra ther  than a  s ign i f i can t  source  o f
wa te r  to  these  spr ings .

Severa l  seeps  and  spr ings  i ssue  a t  the  s i te  f rom co l luv ium
over ly ing sandstone of  the Blackhawk Format ion and the Cast legate
Sandstone.  These seeps  normal ly  occur  in  d ra i .nage bo t tons  where
sha l low subsur face  water  coL lec ts  a t  topograph ic  1ows.  Near l -y  a l l
f lows f rom seeps o f  th is  type  were  ins ign i f i can t  in  bo th  June and
October ,  sugges t ing  ( toge ther  w i th  the  topograph ic  pos i t i on )  tha t
these  seeps  a re  in te rmi t ten t  i n  na tu re .

Mos t  seeps  and  spr ings  i ssu ing  w i th in  the  su rvey  a rea  f rom the
Cast legate  and Star  Po in t  Sandstones  f low f rom bedd ing  p lanes  r^ r i th in
these fo rmat ions .  F lows issu ing  in  th is  manner  were  genera l l y  1ow
dur ing  the  June inventory  (1ess  than one ga11on per  minu te)  and
nonex is ten t  dur ing  the  October  inventory .

As  no ted ,  f l ow ra tes  measured  dur ing  the  Oc tober  su rvey  were
genera l l y  s ign i f i can t ly  less  than those found dur ing  the  June
survey .  In  June ,  a  to ta l  o f  80  seeps  o r  sp r ings  were  found ,  34  o f
wh ich  had su f f i c ien t  f low to  sample  ( the  re rna in ing  46  were  seeps
tha t  cou ld  no t  be  sampled) .  In  Oc tober ,  55  o f  the  sources
or ig ina l l y  d iscovered  were  d ry .  An  add i t i ona l  7  sources  ex is ted
on ly  as  seeps ,  w i th  on ly  18  o f  the  o r ig ina l  sources  con ta in ing
suf f  i c ien t  f  low to  sarnp le .

The resu l ts  o f  the  seep and spr ing  inventory  tend to  suppor t  the
conc lus ion  o f  Dan ie lson  e t  a1 .  (1981)  tha t  g round  wate r  occurs  in
most  geo log ic  fo rmat ions  a t  the  s i te  (a11 bu t  the  Masuk Sha le  Member
o f  the  Mancos Sha le) ,  bu t  none o f  the  un i ts  a re  sa tura ted
ever5rwhere .  No cont inuous  zones  o f  sa tura t ion  appear  to  be  present
a t  the  s i te ,  i nd ica t ing  tha t  po ten t iomet r i c  su r face  maps  wou ld  be
d i f f i cu l t  to  p repare .
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Based on  the  conc lus ions  o f  Dan ie lson  e t  a l - .  (1981) ,  i t  i s  assumed
that  g round water  w i th in  the  permi t  and ad jacent  a reas  f l -ows toward
the  main  canyons (Cranda l l ,  81 ind ,  and l {un t ing ton)  and then a long
Hunt ington Canyon to the va11ey bottom.

The da ta  ind ica tes  tha t  the  spec i f i c  conductance o f  water
i ssu ing  f rom spr ings  in  June  genera l l y  inc reased  w i th  inc reas ing
s t ra t ig raph ic  dep th .  Th is  i s  in  agreement  w i th  f i nd ings  o f
Dan ie lson  e t  a1 .  (1981) .  Spr ings  i ssu ing  f rom the  Pr i ce  R ive r
Format ion  typ ica l l y  had a  spec i f i c  conductance dur ing  the  June
survey  tha t  var ied  f rom 150 to  450 umhos/cm a t  25eC wh i le  those
issu ing  f rom the  B lackhawk Format ion  and Star  Po in t  Sandstone had a
spec i f i c  conduc tance  vary ing  f rom 500  to  1000  umhos /cm a t  25oC.
Th is  i .nc rease  in  spec i f i c  conduc tance  i s  ind ica t i ve  o f  l each ing  o f
minera ls  by  the  ground water  as  i t  f lows th rough increas ing
d is tances  o f  bedrock  to  the  lower  s t ra t ig raph ic  pos i t i ons .

The pH o f  water  i ssu ing  f rom spr ings  in  the  survey  area  showed
no t rends  w i th in  o r  be tween fo rmat ions .  Va lues  var ied  f rom 6 .80  to
8 .57 ,  averag ing  7 .74 .  Hence ,  sp r ing  wa te r  in  the  s tudy  a rea  i s
s l igh t l y  a1ka l ine .

fn  those  spr ings  w i th  su f f i c ien t  wa te r  to  samp le ,  pH genera l l y
inc reased  s l igh t l y  be tween June  and  Oc tober .  Inc reases  norma l l y
amounted  to  0 .1  to  0 .5  p I {  un i t .  Spec i f  i e  conduc tance  showed no
cons is ten t  pa t te rn  be tween the  June and October  da ta ,  w i th
approx imate ly  as  many increases  as  decreases  be tween June and
October  ,

fn f low to  the  ex is t ing  underground work ings  amounts  to
approx imate ly  100 ga l lons  per  minu te .  These in f lows or ig ina te
pr imar i l y  in  gob  sec t ions  near  the  work ing  face  o f  the  m ine .
Cur ren t ly ,  water  encountered  in  the  mine  is  used underground in  the
m1n1ng p rocess .

A  l i s t  o f  su r face  wate r  r igh ts  was  ob ta ined  f rom the  f i l es  o f
the  U tah  D iv is ion  o f  Wate r  R igh ts  in  Sep tember  L987 .  A11  sur face
wate r  r igh ts ,  i nd ica ted  on  F igure  3 ,  a re  he ld  by  the  U .  S .  Fores t
Serv ice  fo r  s tock  wa te r ing  purposes .  A l though  the  r igh ts  ex is t ,
usage  o f  these  r igh ts  a re  apparen t l y  cu r ta i led .

B .  Sur face  Water

Cranda l l  Canyon is  an  eas t - f low ing  t r ibu tary  o f  Hunt ing ton
Creek ,  one  o f  the  ma jo r  t r i bu ta r ies  o f  the  San  Rafae l  R ive r .
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Hunt ing ton  Creek  had annua l  f lows near  Hunt ing ton  rang ing  f rom
25,000  to  150 ,000  ac re - fee t  dur ing  the 'per iod  o f  Oc tober  l -93L
th rough  Sep tembex  1973 ,  averag ing  65 ,000  ac re - fee t  per  year  (Wadde11
et  a l . ,  1981- ) .  Var ia t ions  in  the  annua l  f low o f  l lun t ing ton  Creek
near  Hunt ing ton  are  por t rayed graph ica l l y  in  F igure  4 .

Approx imate ly  50  to  70  percent  o f  s t reamf low in  the  mounta in
s t reams o f  the  reg ion  occurs  dur ing  May th rough Ju ly  (Wadde l l  e t
41 .  ,  f98 l - ) .  S t reamf low dur ing  th i s  la te  sp r ing /ear1y  sunmer  per iod
is  the  resu l t  o f  snovrmel t  runof f .  Such seasona l  var ia t ions  are
common fo r  s t reams in  the  a rea  (Wadde1 l  e t  E1 . ,  1981) .

The qual i ty of  water in l lunt ington Creek and other s i rn i lar
s t reams in  the  a rea  var ies  s ign i f i can t l y  w i th  d is tance  downs t ream.
Wadde l l  e t  a1 .  (1981)  found  tha t  concen t ra t ions  o f  d i sso lved  so l ids
var ied  f  ron  l -25  to  375  mi l l i g rams per  l i t e r  i n  reaches  above  rna jo r
d ive rs ions  to  1600  to  4025  mi l l i g rams per  l i t e r  i n  reaches  be low
rna jo r  i r r iga t ion  d ivers ions  and popu la t ion  centers .  The major  ions
at  the  upper .  s i tes  were  found to  be  ca lc i .um,  magnes ium,  and
b icarbonate ,  whereas  sod iu rn  and su l fa te  became more  dominant  a t  the
lower  s i tes .  They  a t t r i bu ted  these  changes  to  (1 )  d ive rs ion  o f
wa te r  con ta in ing  1ow d isso lved  so l ids  concen t ra t ions ,  (2 )  subsequen t
i r r i ga t ion  and  re tu rn  d ra inage  f rom modera te  to  h igh ly  sa l ine  so i1s ,
(3 )  g round water  seepage,  and (4 )  in f low o f  ser^ rage and po l lu tan ts
f rom popu la t ion  centers  .

Average annua l  sed iment  y ie lds  w i th in  the  l lun t ing ton  Creek
dra inage  bas in  range  f rom approx imate ly  0 .1  ac re* fee t  per  square
mi le  in  the  headwate rs  a rea  to  abou t  3 .0  ac re - fee t  per  square  rn i le
near  the  conf luence w i th  the  San Rafae l  R iver  (Wadde l l  e t  31 .  ,
1981) .  Inc reases  in  sed iment  y ie ld  w i th  inc reas ing  d is tance
downst ream is  genera l l y  the  resu l t  o f  inc reas ing  amounts  o f  sha le
and  sands tone  in  the  downs t rearn  d i rec t ion  (Wadde l l  e t  E1 .  ,  L981) .

The  U.  S .  Geo log ica l  Survey  es tab l i shed  a  gag ing  s ta t ion  a t  the
mouth  o f  Cranda l l  Creek  in  1978.  F low data  co l lec ted  a t  the  gag ing
s ta t ion  are  no t  comple te  fo r  the  w in te r  in  most  years ,  due
presumably  to  da ta  acqu is i t ion  prob lems.  I lowever ,  the  l im i ted  da ta
ind ica te  tha t  rnos t  o f  the  f low o f  CrandaL l  Creek  occurs  in  the
per iod  o f  May th rough Ju1y ,  in  keep ing  w i th  the  conc lus ions  o f
Wadde l l  e t  a1 .  (1981) .  Assuming  an  average  o f  30  ac re - fee t  Per
month  fo r  the  per iod  o f  miss ing  record ,  the  average annua l  f low fo r
the  s ix  year  per iod  o f  da ta  was  2740  ac re - fee t .
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Sur face  water  qua l i t y  da ta  co l lec ted  f rom Cranda l l  Creek  by
Genwal  fo r  the  t raCt  I  Lease f rom 1985 ind ica te  tha t  the  dominant
ions  in  Cranda l l  Creek  a re  ca lc ium and  b ica rbona te .  To ta l  d i sso lved
soL ids  concent ra t ions  in  the  s t ream have var ied  f rom 180 to  286
mi l l i g rams per  1 i te r ,  w i th  lower  concen t ra t ions  norma l l y  occur r ing
dur ing  the  h igh  f low season .  To ta l  suspended  so l ids  concen t ra t ions
in  Cranda l l  Creek  have  var ied  dur ing  the  per iod  o f  record  f rom 0 .5
to  208 .0  m i l l i g rams per  l - i t e r .  As  expec ted ,  the  h ighes t  suspended
so l ids  concen t ia t ions  genera l l y  occur  dur ing  per iods  o f  h ighes t  f l ow.

VI .  Poten t ia l  Hydro log ic  Impacts

A.  Ground Water

Dewater ing  and subs idence re la ted  to  min ing  have the
grea tes t  po ten t ia l - fo r  impac t ing  g round  wate r  resources  in  the  C IA .

Dewater  ing

In f low in to  the  ex is t ing  underground work ings  amounts
to  approx imate ly  100 ga11on per  minu te  '  These in f lows
or ig ina te  p r imar i l y  in  gob  sec t ions  near  the  work ing  face
of  the  rn ine .  Cur rbn t ly l  water  encountered  in  the  mine  is
used underground in  the  rn in ing  process .  Cont inued
in te rcept ion  o f  rn ine  in f low may po ten t ia l l y  dewater  cer ta in
loca l i zed  aqu i fe rs  no t  on ly  dur ing  the  f i r s t  f i ve  year
permi t  te rm but  a lso  th roughout  the  l i fe -o f -mine  as  the
work ings  a re  fu r the r  deve loped .

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
propag l t ion  o f  new f rac tu res .  Poten t ia l  a rea  o f  i rnpac ts  i s
s t rown on F igure  5 .  Inasmuch as  ver t i ca l  and la te ra l
migra t ion  o f  water  appears  to  be  la rge ly  cont ro l led  by
f rac ture  condu i ts ,  read jus tment  o r  rea l ignment  in  the
condu i t  sys tem may po ten t ia t ty  p roduce changes in  the
conf igura t ion  o f  g round-water  fLow.  Poten t ia l  changes
inc lude increased f low ra tes  a long f rac tu res  tha t  have
' topened"  and d iver t ing  f low a long new f rac tu res  or
pe imeab le  l i t ho log ies .  Subsur face  f low d ive rs ions  may
iause  the  dep le 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
ground-water  res idence t ime and po ten t ia l l y  improve water
qua l - i t y .
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There fo re ,  m in ing  may  dewate r  ce r ta in  loca l i zed  aqu i fe rs
and  a f fec t  f l ow ra tes  a long  ex is t ing  o r  new subs idence  re la ted
f rac tu res .  However ,  these  i rnpac ts  w i f f  be  loca l i zed  near  the  m ine
permi t  a rea .  No  o ther  g round-wate r  d is tu rbances  ex is t  w i th in  the
CIA and cumula t ive  hydro log ic  impacts  a re  no t  expec ted .

B .  Sur face  Water

The main  concern  in  te rms o f  impact  to  sur face  water  i s
wate r  qua l i t y  de te r io ra t ion  downs t ream f io rn  the  m ines i te ,  p r i rna r i l y
in  the  fo rm o f  suspended sed i rnents .  Typ ica l l y  the  suspended
sed iment  concent ra t ion  in  Cranda l l  Canyon Creek  s ince  1983 var ied
f rom approx imate ly  205 ng l l -  to  0 .5  mg/1 .  The 1ow suspended sed inent
va lues  a re  assoc ia ted  w i th  na tu raL  c l i rna t i c  and  geo log ic  p rocesses
a l though a  propor t ion  nay  be  a t t r ibu ted  to  sur face  d is tu rbances  f rom
roads and the  mine  pad area .  Sed iment  cont ro ls  do  ex is t  fo r  the
d is tu rbed  sur face  a reas .  There fo re ,  the  impac t  assoc ia ted  w i th
min ing  in  Cranda l l  Canyon  i s  m in im ized  by  su r face  con t ro ls  ( i .e . ,
sed iment  pond ,  d ive rs ions ,  e tc .  ) .  No  o ther  su r face  d is tu rbances  due
to  min ing  occur  w i th in  the  CIA and there fore  cumula t ive  hydro log ic
i rnpac ts  a re  no t  expec ted .

The opera t iona l  des ign  proposed fo r  the  Cranda lL  Canyon Mine is
e re in  de te rmined  to  be  cons is ten t  w i th  p reven t ing  damage to  the
hydro log ic  ba lance ou ts ide  the  rn ine  p lan  area .

0689R
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STIPULATIONS

Genwal Coal  Conpany, Inc
Crandal l  Canyon Mine

New Lease
ACr/ 0I5 I 032

Emery County,  Utah

March  7 ,  L989

St ipu la t ions  ImC 8 l -7  .48  - (L -Z)  -  JSL

1.  Wi th in  30  days  o f  per rn i t  approva l  the  opera tor  must  submi t
to the Div is ion a comrni tment to sample and analyze any
underground deve lopment  mater ia ls  temporar i l y  s to red  a t  the
sur face  imrned ia te ly  a f te r  the  mate r ia l  i s  f i r s t  exposed  to
the  mine  s i te  and  to  t rea t  o r  o therw ise  bury  any  iden t i f i ed
ac id*  o r  tox ic - fo rm ing  mate r ia l s  w i th in  the  requ i red  t ime
f rame.

Z.  Wi th in  30  days  o f  permi t  approva l  the  opera tor  must  submi t
to  the  D iv is ion  a  cornmi tment  to  mon i to r  the  roo f  ,  f  1oor ,
m idseam,  and  mate r ia l s  d isposed  o f  underg round  fo r  i t s
po ten t ia l  ac id -  o r  tox ic - fo r rn ing  charac te r i s t i c  as  de f ined
in  Tab le  6  o f  the  D iv i s ion rs  "Gu ide l ines  fo r  the  Management
o f  Topso i l  and Overburden" .  Th is  ana lys is  must  be
accompl i shed  once  a  year  o r  more  i f  the  genera l  l oca t ion  o f
the  min ing  opera t ion  changes or  a  change in  the
phys io -chemica l  qua l i t y  o f  the  f loor  o r  roo f  i s  encountered

St ipu la t ion  UMC 817 .LZL- .125 * (1 )  -  DWD

1.  The  app l i can t  w i lL  be  requ i red  to  conduc t  quar te r l y  v i sua l
surveys  o f  a reas  where  min ing  has  taken p lace  beneath  and
ad jacent  to  escarpments  fac ing  or  v i , s ib le  f rom Hunt ing ton
Canyon fo r  a  per iod  o f  two years  fo l low ing  deve lopmenta l
min ing  and aga in  a f te r  recovery  min ing .
These inspec t ions  sha11 be  recorded and submi t ted  to  the
Regu lar to ry  Author i ty  on  a  quar te r ly  bas is ,  no  more  than 30
days  fo l low ing  the  survey .
The app l ican t  w i l l  a lso  be  requ i red  to  commi t  to  no t i f y ing
the  Regu l -a to ry  Author i ty  w i th in  a  per iod  o f  30  days  i f  any
subs idence  o r  escarpment  fa i l u re  occurs  on  the  permi t  a rea .
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IIMC 817 .41- Hydrologic Balance -  DWD

Exis t ing  Env i ronment  and App l ican t ' s  Proposa l

No mater ia l  darnage or  d iminu t ion  o f  va lue  o f  fo reseeab le  use  o f
lands  is  expec ted  to  occur .  The app l ican t  p lans  to  min imize  changes
to  the  p reva i l i ng  hydro log ic  ba lance .  The  app l i can t  descr ibes  the
methodo log ies  to  be  used to  ana lyze  and main ta in  the  ground water
cond i t ions  a t  and ad jacent  to  the  mines i te  in  Chapters  3 ,  7  and L2
of the Mining and Reclarnat ion Plan (MRP).

CornIrl i ance

The app l i can t  comp l ies  w i th  th i s  sec t ion .

St  ipu la t  ions

None

Ul lC 817.48 Hyd_rql_o€ic Balance: Acid-Forming and Toxic-Forming
Mater ia l s  -  JSL

Ex is t ing  Env i ronment  and App l ican t '  s  Proposa l

The  opera to r  s ta tes  in  sec t ion  3 .3 .9  o f  the  M in ing  and
Rec lamat ion  P lan  (MRP)  t t ra t  underground process ing  waste ,  coa l
p rocess ing  was te  and  a l l  po ten t ia l  ac id -  o r  tox ic - fo rm ing  rna te r ia l s
genera ted  by  the  min ing  opera t ion  w i l l  be  re tu rned to  the
underground work ings  fo r  f ina l  d isposa l .  The underground
deve lopment  waste  may be  brought  to  the  sur face  and temporar i l y
s to red  ad jacen t  to  the  coa l  p i1e .

Sec t ion  6-2  inc ludes  the  resu l ts  o f  Ac id -Base Accountab i l i t y  and
a labora tory  repor t  charac ter iz ing  the  tox ic - fo rming  na ture  o f  the
mate r ia l .  S ix ty  percen t  o f  the  sanp les  represen ted  ind ica te  a
po ten t ia l  ac id - fo rm ing  na tu re .  Two samples  had  a  pH o f  3 .95 ,  wh i le
another  had a  pH o f  7  .4 .  Se len iu rn ,  boron ,  e l -ec t r i ca l  conduct iv i t y
and SAR were  a l l  be low the  l im i ts  o f  concern .
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Cornpl iance

The app l i can t ' s  p roposa l  does  no t  adequa te l -y  address  the
requ i rements  o f  th i s  sec t ion .  The  p lan  fa i l s  to  commi t  to  t rea t  o r
o therw ise  bury  any  iden t i f i ed  po ten t iaL  ac id -  o r  tox ic - fo rn ing
mater ia l -  w i th in  the  requ i red  t i rne  f rame and does  no t  inc lude an
adequate  da ta  base fo r  an  ac id -  o r  tox ic - fo rming  po ten t ia l
de te rmina t ion  fo r  the  New Lease  Area .

Any underground deve lopment  waste  brought  to  the  sur face  fo r
temporary  s to rage must  be  immedia te ly  sarnp led  and ana lyzed fo r  the
paramete rs  de f ined  in  Tab le  6  o f  the  D iv i s ion rs  "Gu ide l ines  fo r  the
Management  o f  Topso i l -  and Overburden" .  I f  the  mater ia l  i s  found to
be  po ten t ia l l y  ac id -  o r  tox ic - fo rm ing  i t  mus t  be  d isposed  o f  o r
t rea ted  w i th in  30  days  a f te r  the  mate r ia l  i s  f i r s t  exposed  a t  the
mine  s i te .

The  l im i ted  base l ine  da ta  fo r  the  p rev ious ly  permi t ted  a rea
ind ica tes  tha t  a  poss ib le  ac id - fo rm ing  mate r ia l  ex is ts .  Severa l
ac id  base  po ten t ia l s  exceed  the  l im i ta t ions  fo r  a  po ten t ia l
ac id - fo rm ing  mate r ia l ,  severa l  do  no t .  The  ac id  base  po ten t ia l s  run
f rom -13 .07  to  164  tons  CaC0 j  per  1000  tons  mate r ia l .  The  pH ranges
f rom 3 .9  to  7 .6 .  There  a re  io  represen ta t i ve  samp les  o f  roo f ,  f l oo r
o r  m idseam fo r  the  New Lease  Area  to  de te rmine  the  var iab i l i t y  o f
any  ac id -  o r  tox ic - fo rming  mater ia ls .  The opera tor  has  commi t ted  in
i tem 3-8  tha t  mon i to r ing  o f  the  mine  water  d ischarge in to  Cranda l l
Creek  w i l l  be  in  accordance w i th  the  approved NPDES per rn i t .

S t iou la t ions  UMC 817 .48  - ( l -Z )  -  JSL

1.  l ^ i i th in  30  days  o f  permi t  approva l  the  opera tor  must  submi t
to the Div is ion a commitment to sample and analyze any
underground deve lopment  mater ia ls  temporar i l y  s to red  a t  the
sur face  i rn rned ia te ly  a f te r  the  mater ia l  i s  f i r s t  exposed to
the  rn ine  s i te  and to  t rea t  o r  o therw ise  bury  any  ident i f ied
ac id -  o r  tox ic - fo rming  mater ia ls  w i th in  the  requ i red  t ime
f rame.

2 .  h l i th in  30  days  o f  per rn i t  approva l  the  opera tor  must  submi t
to  the  D iv is ion  a  comrn i tnent  to  mon i to r  the  roo f ,  f1oor ,
rn idseam,  and  mate r ia l s  d isposed  o f  underg round  fo r  i t s
po ten t ia l ,  ac id -  o r  tox ic - fo rm ing  charac te r i s t i c  as  de f ined
in  Tab le  5  o f  the  D iv i s ion 's  "Gu ide l ines  fo r  the  Management
o f  Topso i l  and Overburden" .  lh is  ana lys is  must  be
accompl ished once a  year  o r  more  i f  the  genera l  loca t ion  o f
the  min ing  opera t ion  changes or  a  change in  the
phys io -chemica l  qua l i t y  o f  the  f loor  o r  roo f  i s  encountered .

UUe 81?.5, 
l t  

dfu}f;g1c B urf ace and Ground water Monitoring

Ex is t ing  Env i ronment  and  App l i can t ' s  Proposa l
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Ground Water

The  geo log ic  charac te r i s t i cs  in  the  v i c in i t y  o f  the  m ine  a rea
are  descr ibed  in  Chap te rs  6  and  7 .

Ground water  hydro logy  is  addressed in  Chapter  7 .  The qpg l ican t
conducted  seep and-  spr in [ -  surveys  dur ing  June and October  o f  1985.
Spr ing  loca t i6ns  and-monf to r ing -  s i tes  a ie  i l l us t ra ted  on  F igu lg !  _7 -z
a ia  l -2 .  Tab le  7 -L  p rov ides  the  base l - ine  da ta  ob ta ined f  rom l -985
surveys .

In  March  o f  1987 the  app l ican t  deve loped a  ground water
mon i to r ing  we l l  ( l , I ln t -1 ,  see  F igure  7-4  fo r  loca t ion) .  The we l -1
moni to rs  the  water  leve1 in  the  Star  Po in t  Sandstone a t  a  1eve1
approx i rna te ly  186  fee t  be low the  sur face .  Dur ing  the  f i r s t  quar te r
o i - tgag the  

-opera tor  
w i l l  cons t ruc t  two we l1s  (MW-Z and MW-3,  see

F igure  7-4)  i i  t f re  mine ,  wh ich  w i l l  be  used to  mon i to r  the  leveLs
and qua l i t y  o f  the  Star  Po in t  Sandstone.

Water  leve1 measurements  and water  qua l i t y  samples  w i l l  be
co l lec ted  f rom the  we11s  on  a  quar te r l y -bas is  fo l l ow ing  comple t ion .
i ^ la te r  qua l i t y  sanp les  w i l l  be  ana lyzed accord ing  to  the  l i s t
p rov ided  in  Tab le  7 -4 .

Sg-qJe-sc_ldat€!

The  p roposed  new Lease  a rea  i s  p r imar i l y  loca ted  in  the  Cranda l l
Canyon diainage basin and to a l imi ted extent in an unnamed
t r i tu ta ry  to  Hun t ing ton  Creek .  The  lease  a rea  i s  comPr ised  o f
sur face  lands  tha t  a re  p r imar i l y  loca ted  in  headwater  a reas
(e leva t ion  approx imate l !  92OO f t .  )  w i th  no  perenn ia !  o r  in te rmi t ten t
s t reams ex is t ing .  Some-very  ins ign i f i can t ,  m i ld l y  deve loped
ephemera l  d ra inages  occur  on  the  leaSe a rea .  These  a reas  a re
1-ocated  in  a  re l l t i ve ly  remote  and inaccess ib le  a rea .  _The ,ag f l i can t
p roposes  no  add i t i ona l -su r face  wate r  mon i to r ing  s i tes  fo r  th i s  a rea .

Compl iance

The app l ican t  i s  in  compl iance w i th  th is  regu la t ion .

$ t ipu la t ions

None.

UMC 817 .53  Trans fe r  o f  We11s  -  DWD

Exist ins Environment and Appl icant I  s ?ropogal

The  app l i can t  has  addressed  th is  i ssue  in  Vo lume 1 ,  Chap te r  3 ,
pages  3 -29-and  3 -30  (submi t ta l  da ted  2 -L0-88)  in  the  MRP.

No t rans fe r  o f  we1 ls  w i l l  occur .  The  app l i can t  in tends  to  seaL
a l l  we11s  a t  cessa t ion  o f  m in ing  opera t ions .  P lans  incorpora t ing
permanent  sea l ing  rne thods  w i l l  be  submi t ted  to  the  Regu la to ry .
lu thor i t y  a t  tha [  t ime.  The p lans  w i l l  inc lude approved sea l ing
methods .
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ComgJ. iance

The in fo rmat ion  submi t ted  by  the  app l ican t
address  th i s  sec t ion .

S t ipu la t ion

None.

I I M C  8 1 7 . 5 q  C o a l  R e c . o v p r v  -  . T R H

i s  su f f i c ien t  to

Ex is t ing  Env i ronment  and App l ican t ' s  Proposa l

Genwal  p roposes  to  add federa l  lease V-54762 to  the  permi t
a rea .  Th is  lease  p lus  the  cu r ren t l y  approved  lease  a reas  a re  as
l i s ted  be low:

LEASE

sL-062648
v-547 62

TOTAL

L55.2
256 .5

ADD]TIONAL CURRENT

L55.2
0

0
256 .5

TOTAL ACREAGE 4LT,7 256 .5 L55 .2

Loca t ions  fo r  the  leases  and  lease  mod i f i ca t ions  can  be
iden t i f i ed  in  the  p lan  on  P la te  2 -L .  l n te res ts  in  con t iguous
lands  to  the  permi t  a rea  are  shown on P la te  2 -Z  and ind ica te  a
poten t ia l  fo r  a  p roposed lease mod i f i ca t ion  w i th  the  BLM in  the
fu tu re .

Deve lopment  and produc t ion  f rom these new and ex is t ing
leases  w i l l  be  f rom the  ex is t ing  ad jacen t  fac i l i t i es .  No  new
sur face  d is tu rbance  o r  add i t i ona l  su r face  fac i l i t i es  w i lL  be
requ i red  in  con junc t ion  w i th  the  u t i l i za t ion  o f  the  p roposed
new lease .

Min ing  methodo logy  fo r  the  new area  is  s im i la r  to  tha t  o f
the  ex is t ing  permi t  fo r  Genwal .  M in ing  w i l l  be  convent iona l
room and p i l1ar  methods  w i th  u t i l t za t ion  o f  con t inuous  miners .
No  1ongwa11 min ing  i s  an t i c ipa ted  fo r  the  p ro jec t .

01d work ings  w i th in  the  per rn i t  a rea  are  found on  P la te
3-9 .  The por ta ls  and par ts  o f  the  abandoned work ings  have been
rehab i l i ta ted  by  Genwal -  and are  par t  o f  the  cur ren t  min ing
ac t i v i t i es .

Genwa l  ind ica tes  tha t  the re  i s  approx imate ly  2 .5  m i l l i on
tons  in  p lace  in  the  new lease  w i th  approx imate ly  1 .5  n i l l i on
tons  recoverab le .  Es t imates  fo r  recoverab le  tonnage are  based
on min ing  o f  coa l  to  a  min imum of  f i ve  fee t  in  th ickness  and a
max imum of  n ine  fee t  in  th ickness .  Genwal  cons iders  tha t  coa l
th icknesses  less  than f i ve  fee t  a re  no t  economic  due to
cons t ra in ts  o f  the i r  ex is t ing  equ ipment  and cur ren t  marke t
cond i t i ons  fo r  coa1 .



-5 -

The lower  B lackhawk fo rmat ion  o f  the  Wasatch  P la teau is
known to  conta in  two mineab le  seams.  The opera tor  has
conc luded tha t  on ly  the  lower  seam is  mineab le  in  the  Trac t  1
a rea .  Fu tu re  d r i l l i ng  o f  the  new lease  a rea  may  de te rmine  tha t
the  upper  seam is  rn ineab le  and the  opera tor  w iL l  rev ise  p lans
for the development of  that  seam i f  and when economic and
geo log ic  cond i t ions  war ran t .  The BLM has  concur red  w i th  Genwal
in  a  1985 approva l  to  commence p i l la r ing  o f  the  lower
(H iawatha)  seam in  the  Trac t  l -  a rea ,  s ince  the  upper  (B1 ind
Canyon)  seam r^ ras  no t  cons idered mineab le .

The opera tor  has  submi t ted  fo r  approvaL and lor  has  rece ived
approva l  fo r  roo f  con t ro l ,  ven t i la t ion  and min ing  sequence
plans f rom the BLM and I'ISHA.

Pro jec ted  min ing  advance (sequence and t im ing  o f  min ing
opera t ions)  i s  shown on P la te  3 -3 .  Annua l  p roduc t ion  is  based
on  360 ,000  tons  per  year .  A t  th i s  ra te ,  the  l i f e  o f  the  m ine
based on  the  cur ren t ly  p roposed lease areas  is  approx imate ly
f i ve  years .  However ,  the  opera to r  in tends  on  in - ieas ing  the
lease area  and l i fe  o f  the  mine  as  the  oppor tun i ty  and econorn ic
cond i t i ons  a11ow.

Compl iance

Th is  sec t ion  o f  the  regu la t ions  i s  cons idered  to  be
comple te  and techn ica l l y  adequate .  The opera tor  has  de ta i led
the  t im ing  and the  sequence o f  the  min ing  opera t ion  fo r  the
permi t  te rm and has  ind ica ted  the  ex ten t  o f  m in ing  th roughout
the  p ro jec ted  l i f e  o f  the  n ine .

New Lease in fo rmat ion  has  been inc luded and incorpora ted
into the UnP.

St  ipu la t  ions

None.

UMC 817.71  D ispgsa l  o f  nxcess  Spo i l  a  g round Deve loprnent
Waste :  .  Genera l  Requ i rements  -  JR i {

Ex is t ing  Env i ronment  and App l ican t ' s  p roposa l

The Cranda l l  Canyon Mine produces  a  run  o f  mine  coa l
p roduc t  fo r  f i na l  sa1e .  Other  than  s iz ing  and  c rush ing  o f  the
coa l  p roduc t ,  DO coa l  p rocess ing  i s  an t i c ipa ted  fo r  the
f  ac i l i t i es .  l , r l as te  genera ted  as  a  resu l t  o f  m in ing  inc ludes
roo f  rock  wh ich  i s  d isposed  o f  underg round  a long  the  p i11ar
l i nes  p r io r  to  second  min ing  o r  in  loca t ions  where  no  second
min ing  ac t i v i t y  i s  p roposed .  The  opera to r  fu r the r  ma in ta ins
tha t  d isposa l  o f  th i s  was te  mate r ia l  w i l l  be  in  accordance  w i th
MSHA regu la t ions .
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Underg round  deve lopment  was te ,  coa l  p rocess ing  was te ,
sed iment  pond s ludge and a l l  po ten t ia l l y  ac id -  o r  tox ic - fo rming
mater ia l s  w i l l  be  re tu rned  to  underg round  work ings .  The
underground waste  tha t  i s  b rought  to  the  sur face  or  deve loped
on the  sur face  w i l l  be  te rnporar i l y  s to red  on  the  sur face  a t  the
wes t  end  o f  the  coa l  s tockp i le  a rea .  Permanent  d isposa l  o f
these mater ia ls  w i l l  be  underground in  accordance w i th  MSHA
regu la t ions .

Compl iance

A11 fac i l i t i es  regard ing  the  s to rage ,  t rea tment  and
d isposa l  o f  excess  spo i l s  and mine deve loprnent  waste  have been
approved  w i th in  the  ex is t ing  permi t .  No  new sur face  fac i l i t i es
are  p roposed  w i th in  the  new coa l  l ease  a rea .

The  add i t i on  o f  the  new lease  a rea  w i l l  no t  s ign i f i can t l y
a l te r  the  cu r ren t  m in ing  sur face  fac i l i t i es  and  the i r
opera t ion .  No  add i t i ona l  was te  mate r ia l s  o r  inc reased  capac i t y
fo r  the  s to rage  and  d isposa l  o f  was te  mate r ia l  i s  an t i c ipa ted
in  the  p1an.

The app l ican t  cornp l ies  w i th  th is  sec t ion .

St  ipu la t  ions

None.

IIMC 817 . 9_7 P.ro,J e_c_t io_n _qf_Ei s_h, \^ii.l_dl_if_e__and_ je-tat_e-d
Environrnental  Resources -  LK

Ex is t in&  Cond i t ions  and  App l i can t rs  Proposa l

Genera l  w i ld l - i fe  in fo rmat ion  and p lans  submi t ted  and
inc l -uded  in  the  approved  MRP (Chapte r  10  and  Sec t ion  3 .4 .6 )  fo r
the  Cranda l l  Canyon Mine conta ins  in fo rmat ion  d i rec t l y  re la ted
to  the  new lease area  and is  appropr ia te  and adequate  fo r  the
per rn i t t i ng  dec is ion .  Impac ts  to  w i ld l i f e  due  to  m in ing  o f  the
new lease  cou ld  resu l t  f rom impac ts  re la ted  to  subs idence  upon
seeps  and  spr ings  and  a  h is to r i c  eag le  nes t .  The  subs idence
con t ro l  and  mi t iga t ion  p lan  (Sec t ion  L2 .4 .3 )  con ta ins  de ta i led
in fo rmat ion  fo r  avo id ing  impacts  o r  mi t iga t ion  o f  any  i rnpac ts
to  these  resources .

Compl i  ance

Any  s ign i f i can t  impac t  to  seeps  and  spr ings  w i l l  be
mi t iga ted  by  p lacement  o f  guzz le rs  in  the  area  o f  the  impacted
seep  o r  sp r ing .  Sec t ion  3 .4 .6 .2  iden t i f i es  a  s ign i f i can t
impact  as  a  50% reduc t ion  in  f low and prov ides  de ta i l s  o f  the
n i t i ga t ion  p1an .
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Proposed  p lans  to  p ro tec t  the  eag le  nes t  f rom subs idence
re la ted  impac ts  inc lude  leav ing  bar r ie r  p i l 1a rs .  Wh i le  Genwa l
wou ld  l i ke  to  pu11  p i l l a rs  in  the  a rea ,  mon i to r ing  o f  the  nes t
w i l l  occur  p r io r  to  p i l l a r ing  the  a rea  d i rec t l y  a f fec t ing  the
nes t .  Based  on  the  s ta tus  and  cond i t i on  o f  the  nes t ,  a
determinat ion  w i l l  be  made in  con junc t ion  w i th  the  BLM,  Utah
Div is ion  o f  Wi ld l i fe  Resources  and  the  D iv i s ion  o f  any
mi t iga t ion  tha t  may  be  necessary .

These p lans  are  in  compl iance w i th  the  requ i rements  o f  UMC
8L7 .97  .

S t ipu la t ions

None.

TTMC 8L7 .LzT- .T26 Subs idence  Con t ro l  -  DWD

Exis t ing  Env i ronment  and App l ican t '  s  Proposa l

The app l ican t  p resents  an  updated  subs idence cont ro l  p lan
in  Sec t ion  L2 .4 .2  o f  the  MRP (page  I2 -8 ) .  The  new subs idence
moni to r ing  p lan  submi t ted  November  11 ,  l -988 w i l l -  supercede the
U.  S .  Fores t  Serv ice 's  pho togramet r i c  s tudy  bu t  use  the  same
cont ro l  s ta t ions .  In fo rmat ion  co l lec ted  f rom the  U.  S .  Fores t
Serv ice rs  su rvey  w i l l  be  used  fo r  a  base l ine  re fe rence  to  the
new p1an .  Every  f i f t h  year  a  co lo r  in f ra red  survey  w i l l  be
conduc ted  to  non i to r  vege ta t ion  va r ia t ion  (page  12-13) .

A  survey  was conducted  fo r  s t ruc tu res  and renewabLe
resources .  A l though  no  s t ruc tu res  ex is t ,  renewab le  resources
do ex is t  as  g raz ing  and ground water  sources .  A  s tudy  by
Ear th fax  Eng ineer ing ,  Inc . (1985)  iden t i f i es  80  spr ings  and
seeps,  none used fo r  human consumpt ion ,  in  the  canyons and
v ic in i t y  o f  the  permi t  a rea ,  F igures  7 -Z  and  7 -3 .  S ix teen  o f
the  spr ings  ex is t  on  the  permi t  a rea  and f low Less  than one
ga11on per  m inu te  (Tab le  7 -L ) .

Min ing  w i l l  be  conducted  as  room and p i11ar  deve lopment  and
ex t rac t ion  in  the  H iawatha seam.  The sequence o f  min ing  and
p i11ar  ex t rac t ion  has  been  i l l us t ra ted  on  P la te  3 -3 .

I tems L?- I  to  L2-5  in  Chapter  12  dep ic t  geotechn ica l
in fo rmat ion  to  i l l us t ra te  magn i tude  and  d is t r ibu t ion  o f
subs idence ,  wh ich  i s  expec ted  to  be  a  max imum o f  70% a t  3 .9
feet of  the coal  seam (page L?-I I ) .

The app l ican t  has  consu l ted  w i th  the  Bureau o f  Land
Management (BLM) and the Mine Safty and Health Administrat ion
(MSHA)  in  regards  to  max imiz ing  roo f  con t ro l  and coa l  recovery
re la t i ve  to  s i z ing  bar r ie r  and  suppor t  p i1Lars .  A  copy  o f  the
recovery  and roo f  con t ro l  p lan  is  in  Vo lume 1 ,  Chapter  3 ,  I tem
3-1 .
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Compl iance

Except as stated in the fo l lowing comment the appl icant has
compl ied  w i th  the  requ i rements  o f  th i s  regu la t ion .

The  U.  S .  Fores t  Serv ice  de te rmined  tha t  m in ing  induced
s lope/escarpment  fa i lu res  in  Hunt ing ton  Canyon wou ld  no t  be
acceptab le  due to  the  sens i t i ve  na ture  o f  resource  va lues  and
managment  ob jec t ives  fo r  the  area .

fn  a  le t te r  da ted  February  9 , ,  1989  the  U.S .  Fores t  Serv ice
consen ted ,  under  cLose  mon i to r ing ,  to  a l low ing  recovery  m in ing
beneath  the  escarpment /s lope wh ich  invo lves  Less  than 500 fee t
o f  overburden (up  to  20A fee t  o f  the  coa l -  ou tc rop) .  These
conc lus ions  r^ re re  based on  ava i lab le  da ta ,  methodo log ies  and
observa t ions  presented  in  the  BLMt  s  Resource  Recovery  and
Pro tec t ion  P lan .  Ad jacen t  m in ing  opera t ions  w i . th  s im i la r
charac ter is t i cs  were  a lso  exarn ined to  ensure  tha t  no  escarpment
fa i lu re  has  occured .

S t ipuLa t ion  I IMC 817 . I? .L - .126  - (1 )  -  DWD

The app l ican t  w i l l  be  requ i red  to  conduct  quar te r ly
v isua l  surveys  o f  a reas  where  min ing  has  taken p lace
beneath  and ad jacent  to  escarpments  fac ing  or  v is ib le
f rom Hunt ing ton  Canyon fo r  a  per iod  o f  two years
fo l low ing  deve lopmenta l  m in ing  and aga in  a f te r
1 'ecovery  mln lng .
These  inspec t ions  sha l l  be  recorded  and  submi t ted  to
the  Regu lar to ry  Author i ty  on  a  quar te r ly  bas is ,  no
more  than 30  days  fo l low ing  the  survey .
The app l ican t  w i l l  a lso  be  requ i red  to  comrn i t  to
not i f y ing  the  Regu la to ry  Author i ty  w i th in  a  per iod  o f
30  days  i f  any  subs idence  o r  escarpment  fa i l u re  occurs
on  the  permi t  a rea .

BT89 lL -32



LETTERS OF CONCURRENCE

Genwal Coal  Company, fnc.
CrandaLl  Canyon Mine

New Lease
ACri 0t5 I 032

Emery County,  Utah

March  7 ,  1989



United States
Departnent of
Agriculture

Forest
Service

Manti-LaSal
National Forest

l"\\,r^, 
W

O 1.,;rr'1

599 West Price River Dr.
Price, Utah B45Of

Lowe11 Braxton
State of Utah Natural Resources
Division of 0i1, Gas and Mining
355 West North Terople
J Tr iad Center,  Suite 350
Salt  Lake City,  Utah 84180-1203

Reply to: 2B2O

Date: FebruarY !, L9B9

FEB 1g

Di\eisltlN 0F
OIL, GAS & iliINING

6EUKKW
RE: Five-Year Permit Renewal and New Lease Res nse. Genwal Coal

ACT/01 2,  Emer Count Utah

Dear Lowel l :

We have reviewed the Bureau of Land Management's letter to your office, dated

January 21, 1989, which discusses their evaluation of the Resource Recovery and

Protection Plan (R2P2) and escarpment protection. The evaluation was in

response to review of the Five-Year Permit/New Lease Application and

def ic iencies ident i f ied by the Forest Service and the Utah Divis ion of OiI ,  Gas

and Mining.

The Forest Service determined that mining induced slope/escarpment failures in

Huntington Canyon would not be acceptable due to the sensitive nature of

resource values and managenent objectives for the area. The Huntington Canyon

corridor is a high use access route (State Highway 31) and recreation area'

Huntington Creek is an important, high quality fishery. The visual quality

objective for the canyon area which can be viewed from state Highway 11, is

Partial Retention. This neans that the area will be rnanaged to provide natural

appearing scenery in the foreground and middleground as viewed fron t'he canyon

botton and slopes. Any except ion to Special  Coal Lease St ipulat ion #11, which

requires that mining be conducted in such a manner as to prevent surface

subsldence that would cause escarpment failure and landslides, will not be

considered for this lease.

In their letter, the Bureau stated that escarpment/s1ope failure should not be

induced by nining as approved in the R2P2. They used rock mechanics theory and

analytical estimations supported by the u.s. Bureau of Mines published report

ent i t led "Stabi l i ty of  Mountain Slopes Undercut by Coal Mines, March 1!Bl" to

calculate that the 2O0t bamier pi l lar would provide a safety factor of 1.5

against s lope fai lure. In addit ion to the calculat ions, the Bureau used

empirical data based on field observations and aerial photographs to verify that

similar mining operations in the area have extracted pillars under similar



slopes and have not caused escarpment/slope failures. We agree that based on
present available empirical data and theoretical- methods presented in the
Bureau's determinat ion, the probabi l i ty of  inducing escarpment/slope fai lure in
Huntington Canyon is Iow.

The uncertainties which become obvious, however, involve the accuracy of
theoretical calculations considering the conplexities of evaluating
nonhonogeneous rock naterials, the lack of data regarding the extent to which
subsidence has progressed in the mines used for comparison, and the possible
north-west trending fault on the eastern portion of the lease.

In their letter, the Bureau recommended close subsidence and cliff nonitoring,
which would include installation of EDM prisms on the slope, In addition to
nonitoring, they stated that if signs of failure appear during pillar
extraction, operations in the remaining areas under the escarpnent could be
linited to first mining. After discussing the approved R2P2 with the Bureau' we
do not feel that installation of the prisms would provide the necessary warning
that escarpnent/s1ope fai lure wi l l  occur pr ior to an actual fai lure. Frequent
i-nspections of the area during recovery rnining and Cenwal Coal Company's
photogrammetric subsidence monitoring plan should, however, provide adequate
detect ion of fai lures.

Considering the above j.nfornation, Ire consent to second mining in the area under
the escarpment/slope which involves less than !00 feet, of overburden (up to 200
feet of the coal outcrop) as approved in the R2P2 and proposed in the Mining and
Reclamation P1an. Our consent is,  however,  condit ional upon the provisions that
the escarpment areas will be inspected frequently during and after recovery
mining and that, recovery mining wilt be discontinued in areas with less than 500
feet. of overburden, in the event that mining induced faj.l-ures occur.

I f  you have any quesLions, please contact the Forest Supervisor 's Off ice in
P n i  n o  l l f  i h

t  v  v s r r .

Sincerely,

Al
/ l  n , l

/4",*, / /+"--
for
GEORGE A. MORRIS
Forest Supervisor
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BUREAU OF LAND MANAGEMENT

Moab Dis t r i c t
San Rafael  Resource Area

900 North 700 East
Pr ice ,  Utah  84501

u-54762
sL-062648
( u-067 )

JAN 2 7 P89

Susan C.  L inner '  Permi t  Superv isor
State of Utah
Di vi si on of 0i 1 , Gas and I' l i  n' i ng
355 I' lest North Temple
3 Tr iad Center,  Sui te 350
Sal t [-ake Ci tY, Utah 841 80-1 203

niv$t0iJ 0F
8!1, SAS & Fdlr.JiilG

Dear  l v ls .  L inner :

l t le have receiveci  and reviewed the "Five-Year Permit  Renewai and New Lease

n.tpont. ,  Genwal Coal  Company, ACT/Qi 5/A32,"  dated December 
. |2,  . l988'  This

package involves responses to reviews and def ic iencies f rom the Forest  service

and your agency. He have no comments on i tems regarding.rec' lamat ion and

post -min ing  lana u ie ,  as  the  pemi t  a rea  is  en t i r i t y  in i ide  the  Mant i -LaSa i

Nat ional  Forest .  f i r i  pacf<age does contain amendments to the !n i t ia l  resource

recovery and prote; i i . ; -p1; i=(nZpZ) for  the new Federal  coai  lease U-54762'

The BLII .had determined that the-nzp2 submit ted on February J l ,  l9B8'  met the

requ i rements  o r "aJ  gFR 348r . i tu t  on  June 
.17 , . .1988.  S ince  tha t  t ime '  the

Forest Service and your agency i tuu.  
" ipt .ss.d 

concern for  escarpment fa i lure

along Hunt ington and Crandal  j  Cinyoni- i  nduced, by  ̂ m!ni  ng.  subsic ience'  A

subsidence evajuat ion by yor.  t i i i i  iUarny,  Staf f  Repoi t , .0ctober 19Bg)

contends i l rat  oevei ;p1ng;t  of  min.  ,o. i lngi-under low'overburden creates the

potent ia l  for  subsidbnce- induced fractu16s extending to or near the surface

which  courd  .uur . - i - i rope fa i tu re 'and reouce the  s t in i r i t y  o f  the  escarpments .

The purpose of  th is coryespondence is to provide the BLM's determinat ion as to

whether the R2P2 provides for t f re-protect ion of-escarpments as requ' i red by the

lease terms, und 
- t t i f  

f  safely achieves maximum economic recovery '

Genwal pians to room-and-pi l lar  mine lease U-54762'  Main entr ies would extend

east  o f f  ex is t ing  work ings  in  th ;  p .u tun i  permi t  a rea '  Room-and-p i l la r  pane ls

would then be dr iven north u. tot i  i f t . - io*nihip l ine into Sect ion 32'  The

panels vrould be six entr ies on 80x80-foot centers,  wi th north-south barr ier
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p i ' l l a rs  o f  B0 fee t  be tween pane ' l s .  Genwal  p lans  to  second mine pane l  p i l la rs
on retreat. Previ ous pi I I ar mi ni ng by Genvral i n thei r ori gi na'l permi t area
averaged between 50 and B0 percent extract ion of  the 60x60-foot pi i lars.
Mining is pianned to extend to wi th in 50 feet of  property boundar ies and 200
feet from outcrops. 0verburrien on the property runs from 0 at the outcrop to. l ,500 

feet in the northwest corner of  ihe new lease.

The BLf i  has concluded that Genwal 's proposed R2P2 has suff ic ient  outcrop coa' l
ba r r ie r  p i l l a rs  des igned  to  e l im ina te  the  po ien t ia l  fo r  s lope  fa i lu re .  Our
conc lus ion  is  suppor tec i  by  the  U.  S .  Bureau o f  l4 ines  pub l ished repor t  en t i t led
"Stabi l i ty  of  iv lountain Slopes Undercut by Coal  t ' l ines,  l larch 

. l983" 
which uses

rock  mechan ic  theory  and ana ly t i ca l  es t imat ions  to  he ip  in  p red ic t ing  s ' lope
fa i lu re .  Us ing  the  geo iog ic  cond i t ions  a t  Gen la l  and app ly ing  the  methodo logy
of  th is  repor t ,  we have ca lcu la ted  tha t  an  ou tc rop  bar r ie r  p i l la r  o f  200 fee t
in  w id th  wou ld  p rov ic ie  a  sa fe ty  fac to r  o f  

. l .5  
aga ins t  s lope fa i lu re .

The BLM be l ieves  s lope fa i lu re  w i l l  no t  occur .  However ,  the  c lass ica l
subsidence theory indicates that some subsidence wi l l  occur.  The amount of
subsidence can be expressed as a funct ion of  the width of  mine open' ing,  depth
of overburden, and thickness of  seam extracted. In Genvlal 's  case, subsidence
could be expected to occur under 500 feet or less of  overburden. The rnaximum
amount of  subsidence should be a percentage of  the seam thickness. Genwal
calcuiated a maximum subsidence of  about three feet of  the s ix feet  of  coal
extracted under 500 feet overburden. l ,Je bel ieve that wi th no slope fai lure
due to  the  ou tc rop  bar r ie r  p i1 ' la r ,  subs idence above mine work ings  w i l l  appear
only as ground lowering. Surface degradat ion f rom subsidence should not
occur .  0bserva t ions  a t  the  mine  tend to  suppor t  th is  conc lus ion .  Genwal
mined the  Znd and 3rd  South  pane ls  o f f  l s t  West  in  1984 and 1985.  Both  these
pane ls  were  room-and-p i11ar  mined,  w i th  the  p i i la rs  pu l ' led  on  re t rea t .  The
south  l im i ts  o f  the  pane ls  mined w i th in  250 fee t  o f  the  ou tc rop  in  Cranda l l
Canyon and to wi th in 300 feet of  overburden. Visual  observat ions f rom BLM and
Forest Service personnel  and aer ia l  photos taken before and af ter  mining have
not detected any slope fai lure,  s iumping, or surface cracks above the mined
areas .  The BLI ' I  be l ieves  the  ana iys is  o f  po ten t ia l  s lope fa i lu re  i s  va l id  and
that Genwal should be al lowed to second mine up to 200 feet f rom the outcrop.

Likewise, the Bureau has concluded that the proposed R2P2 wi l l  not  cause
escarpment  fa i lu re .  Th is  conc lus ion  is  based on  some observed geo log ic
fea tures  and case h is to r ies  o f  mines  in  the  area  w i th  l i ke  geo log ic
cond i t ions .  Pred ic t ion  o f  c l i f f  fa i lu res  due to  min ing- induced subs idence
under  second min ing  room-and-p i l la r  a reas  us ing  c lass ica l  s t ress  s t ra in
fai lure modes is ei t remely di f f icul t  due to the nonhomogeneous relat ionships
of rock strata.  Classicai  rock mechanr 'cs and subsidence theory is hard to
apply to escarpments due to the unknown competency of the strata rock near the
c l i f f .  However ,  we do  have some re levant  case h is to r ies  o f  mines  in  the
v ic in i ty ,  w i t f r  i i t ce  min ing  anc i  geo log ic  cond i t ions  tha t  can  g ive  us  a  f i rn
jus t i f i ca t ion  in  our  recommendat ions  to  the  min ing  p ian .


