
0018
) i+ 

G,rtri-r 
.)d- 

+tk-'
<c-13

L.Wude*
a-^.-,rU"€United States Department of the Interior

OFFICE OF SURFACE MINING
Reclamation and Enforcement

BROOKS TOWERS

"'^"I'l'f.fffi f^T""roro,
APR 1 8 legs

Dear Dr.  Nielson:

The Office of Surface Mining Reclamation and Enforcement (OSunn) nas
reviewed. the draft technical analysis (tR) prepared by your staff for the
pernit revision submitted by Genwal Coal Conpany for the Crandall Canyon
ni-ne. As agreecl upon, enclosed is a copy of the draft rA with 0SMRE
commentg.

If you have a4y questions, contact Ron Naten at (lOZ) 944-Zg5O.

r- sr,irri ngfurr.,
Analysis Divisj-on

Encl-osure
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Dr. Dianne Nielson, Director
Division of 0i1, Gas and Mining
555 West North Tenple
5 Triacl  Center,  Suite 550
Salt Lake City, Utah 84IBO-LZO1
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F  IND INGS

Genwa I  Coa l  Company
Cranda l l  Canyon  M ine

Lease  T rac t  2
ACT /015 /O32

Emery  Coun ty ,  U tah

Feb rua ry  2L ,  L986  
1

1.
Pln '

The app l i ca t ion  fo r  the  T rac t  2  permi t ,  upda ted  th rough
January  7 ,  1986  i s  accura te  and  compl6 te  and  a l l  requ i rements  o f
the  Sur face  Min ing  Cont roL  and  Rec lamat ion  Ac t ,  and  the  Utah
Sta te  p rogram have  been  compl ied  w i th  (as  requ i red  by  UMC
786.L9(a ) ) .  However ,  the  T rac t  2  app l i ca t ion  re l ies  upon
in fo rmat ion  p resen t  in  the  M in ing  and  Rec lamat ion  P lan  (MRP)  fo r
T rac t  l .  T rac t  I  i s  cu r ren t l y  undergo ing  a  m id - te rm rev iew.  A
new upda ted  MRP has  been  submi t ted ,  bu t  has  no t  ye t  been
approved .

The  D0GM has  per fo rmed a  Techn ica l  Ana lys is  (TA)  and  conc luded
tha t :

1 r1o  add i t i ona l  su r face  rec lamat ion  i s  requ i red  s ince  me/ i$
C"GD- ; i i i  6 ;  m ined  as  an  underg round  ex tens ion  o f  the  v

f f i t i ng  m ine .  There  w i l I  be  no  new sur face  fac i l i t i es
(u t ' f  C  786 .19  tb l ) .

A  cumu la t i ve  hydro log ic  impac ts  assessment  by  D0GM fo r  the
Trac t  2 r r6as-Prevea ls  tha t  the  opera t ions  have  been
des igned- - tb -  p reven t  damage to  the  hydro log ic  ba lance
ou ts ide  the  permi t  a rea  (see  Cumula t i ve  Hydro log ic  Impac t
Assessment  ICHIA]  a t tached) .  The  de ta i l s  o f  the  t ype  and
ex ten t  o f  impac t i  a re  inc luded  in  the  CHIA (UMC 786 .19 [c ] ) .

A f te r  rev iew ing  the  descr ip t ion  o f  the  p roposed  permi t  a rea  and
the  app l i ca t ion  (Sec t lons  I .2  and  2 .5 ) ,  the  D0GM has  de te rmined
tha t  the  a rea  i s :

A .  No t  inc luc led  w i th in  an  a rea  des igna ted  unsu i tab le  fo r  coa l
m in ing  opera t ions .

B .  No t  w i th in  an  a rea  under  s tudy  fo r  des igna t ing  lands
unsu i tab le  fo r  coa l  m in ing  opera t ions .

C .  No t  on  any  land  sub jec t  to  the  p roh ib i t i ons  o r  l im i ta t ions
o f  30  cFR 761 .11(a )  (na t iona l  pa rks ,  e tc . )1  76 I .L I ( f )
(pub l i c  bu i ld ings ,  e tc .  )  and  761 .11(g )  (cemete ry ) .

2 .
, ^O/

/{i{
oa

B.

3 .

Not  w i th in
roaos .

the  ou ts ide  r igh t -o f -way  o f  pub l i c
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Not  w i th in  7ao  fee t  o f  an  occup ied  bu i ld ing  (u t ' l c  786 .L9 [d ] ) .

4 .  The  i s suance  o f  a  pe rm i t  and  t he  Sec re ta r i a l  dec i s i on  on  t he

l r .

The app l i can t  has  pos ted  a  su re ty  bond  fo r  the  Cranda l l  Canyon
Mine  in  the  amount  o f  $ I t6 r7z9 .oo .  No  add i t i ona l  Sure ty  w i l l  be
requ i red  fo r  th i s  mod i l i ca t ion  s ince  there  i s  no  add i t i ona l
su r face  d is tu rbance  p roposed  (UMC 786 .19 [k ] ) .

The  app l i can t  has  p rov ided  ev idence  and  the  DOGM has  found  tha t
there  a re  no  p r ime fa rmlands  in  the  permi t  a rea  (MRP
Sect ion  2 .5 )  (UMc 786 .L9 i11) .

-

gi  /n( .uuc 785.Leie l ) .  /xn/ , ; . r -
. ' ,^J^nd.hPrn"  appl icant  has the regal  r ight  to  enter  and ,6f f i " *erground

r  \uV 'n / t , s$ t '  m in ing 'ac t i v i t i es  in  the -permiE  a rea .  The  app IYE66t  has

0l * j , t-  ?i l f i1.9;:. i ! [FiT:r ion 
required by uMc 782.15(b) (unp section 2.4)

t h  n \ t  \ u m u  t o o ' L >  L l  J / .
V' \

6.  The  app l i can t  has  submi t ted  p roo f  and  the  DOCM records  ind ica te
tha t  p r io r  v io la t ions  o f  app l i cab le  laws  and  regu la t ions  haven  u t t c r L  P r r u r  v r u I a t L . . t - u t r 5  u t  a p p r l U c r u r - t r  r 6 r w J  c t t t u  r s g u l ( t

I  . /  been  cor rec ted  (DOGM NOV/C0 S ta tus  Repor t ,  pe rsona l
l  "ommun ica t ion ,  

Dave  Lo f  ,  February  2L ,  1986)  (U t , tC  78commun ica t ion ,  Dave  Lo f  ,  February  2L ,  1986)  (U t , tC  786 .L9 tg l ) .

7 .  The  OSM records  con f i rm tha t  a l l  fees  fo r  the  Abandoned Mine
Rec lamat ion  Fund  have  been  pa id  (persona l  commun ica t ion ,  John
Sender ,  OSM Fee Compl iance  0 f  f  i ce r )  (U tu lC  786 .L9 ih l ) .

8 .  The  DOGM recorc ts  show tha t  the  app l i can t  does  no t  con t ro l  and
has  no t  con t ro l led  m in ing  opera t ions  w i th  a  demons t ra ted  pa t te rn
o f  w i ] l f u l  v io la t ions  o f  the  Ac t  o f  such  na tu re ,  du ra t ion  and
wi th  such  resu l t i ng  i r reparab le  damage to  the  env i ronment  as  to
ind ica te  an  in ten t  no t  to  comp ly  w i th  the  p rov is ions  o f  the  Ac t
(uMc 786 .Le  i i l ) .

9 .  Coa l  m in ing  and  rec lamat ion  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  underg round  mines  in
the  genera l  v i c in i t y .  The  on ly  ad jacen t  m ine  i s  the
Hunt ing ton  l t4  M ine  wh ich  has  been  c losed  and  recLa imed (UMC
786. re  t j  l ) .

\  y '  \  . .  M ineraL  Leas ing  Ac t  p lan  a re  in  comp l iance  w i th  the  Nat iona l
W 

'W, f l  H is to r i c  Preserva t ion  Ac t  and  imp lement ing  regu la t ionsn , - {# (0c tober2 ,1984 ] .e t te r f romSHP0,anc lpe@n'

\ f f i , 4  , /  l i n  Dykman,  D iv l s ion  o f  S ta te  H is to ry ,  February  14 ,  I?85)_
f i r  

\ t  
u , /  n (UuC 785 .L9 ie l ) .

\' v J 'c" c+:t*r'a^'e-

\,Oft10.

,{!JtCI"hkt%
L2.  The  D0GM has  de te rmined  tha t  the re  a re  no  A l luv ia l  Va l ley  F loors

(AVF)  ex is t ing  w i th in  the  p roposed  permi t  a rea .  There  a re  no
AVFrs  wh ich  may  be  nega t i ve ly  impac ted  by  m in ing  o f  T rac t  2
(uMc 786 .Le t1 l ) .
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The p roposed  pos tmin ing  land-use  fo r
approved  by  the  DOGM and  i s  the  same
(UMC 7e6 . Ig Im] ) .

t he  pe rm i t  a rea  has  been
as  t he  p rem in ing  l and  use(o

L4 .

15.

L6 .

A1 l  spec i f i c  approva ls  requ i red  by  the  Ac t ,  the  U tah  S ta te
Program and  the  Federa l  Lands  Program have  been  made (UMC
785.Le In ] ) .

The  p roposed  opera t ion  w i l l  no t  a f fec t  the  con t inued  ex is tence
o f  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 .  No t /Sgq f  a .ce  g is tu rbance  w i l l  occur  (UMC 786 .19  to  I  )  .

0ttl}\t t ' .sJ
A l l  p rocedures  fo r  pub l i c  par t i c ipa t ion  requ i red  by  the  Ac t ,
and  the  approved  Utah  S ta te  Program have  been  compl ied  w i th
(u t ' l c  786 .? t ia l i 2 l ) .

P r io r  to  the  permi t  tak ing  e f fec t ,  the  app l i can t  mus f  lo rward  a /
le t te r  s ta t ing  i t s  accep tance  o f  the  spec ia l  s t ipu la t ion / in  the  f
pe rmi t .  F

A
l ; .  / '  - 1

_ ,! iI + r*^ L_ 4z\-v--,1-
Permi t  Superv iso r

P  n A  t {
_L. . e 0 I' l$tAl.ItA
Admin is t ra toy ' ,  M inera l  Resource
Deve lopment  and  Rec lamat ion  Program

As soc  ia te or
Div is ion  o f l ,  Gas  and  M in lng

Approved  a
Ass is tan t

to  Form
At to rney  Genera l

068  8R

of  0 i1 ,  Gas  and  Min ing



CUMULATIVE I - IYDROIOGIC IMPACT ASSESSMENT-  
Genwa l  Coa l  Company

Cranda l l  Canyon  Mine
ACT /A I5 /A72

Emery  County ,  U tah

February  25 ,  I986

I .  In t roduc t ion

The  pu lpose  o f  th i s  repor t  i s  to  p rov ide  a  Cumula t i ve  Hydro log ic
Impac t  Assessment  (CHIA)  fo r  Genwa l  Coa l  Companyrs  Cranda l l  Canyon
Mine  loca ted  in  Emery  County ,  U tah .  The  assessment  encompasses  the
probab le  cumuLat i ve  impac ts  o f  a I l  an t i c ipa ted  coa l  m in ing  in  the
genera l  a rea  on  the  hydro log ic  ba lance  and  a  de te rmina t ion  o f
whe ther  the  opera t ions  p roposed  under  the  app l i ca t ion  have  been
des igned  to  p reven t  damage to  the  hydro log ic  ba lance  ou ts ide  the
proposed  mine  p lan  a rea .  Th is  repor t  comp l ies  w i th  federa l
leg is la t ion  passed  under  the  Sur face  Min ing  Cont ro l  and  Rec lamat ion
Ac t  (SMCRA)  and  subsequen t  U tah  and  federa l  regu la to ry  p rograms
under  UMC 786 .L9(c )  and  30  CFR 784 .L4( f ) ,  respec t i ve ly .

Genwa l  Coa l  Company 's  Cranda l l  Canyon  Mine  i s  loca ted  a long  the
eas te rn  marg in  o f  the  Wasatch  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  f ) .  The  eas te rn  marg in  o f
the  l {asa tch  P la teau  fo rms a  rugged  escarpment  tha t  over looks  Cas t le
Va l ley  and  the  San  Rafae1  Swe l l  to  the  eas t .  E leva t ions  a long  the
eas te rn  escarpment  o f  the  V{asa tch  P la teau  range  f rom approx imate ly
5 ,500  to  over  9 r000  fee t .

ou tc ropp ing  rocks  o f  the  t {asa tch  P la teau  Coa l  F ie ld  range  f rom
Upper  Cre taceous  to  Quate rnary  in  age .  The  rock  record  re f lec ts  an
overa lL  regress lve  sequence  f rom mar ine  (Mancos  Sha le )  th rough
l i t to ra l  anO lagoona l  (B lackhawk Format ion )  to  f l uv ia l  (Cas t lega te
Sands tone ,  Pr i c6  R ive r  Format ion  and  Nor th  Horn  Format ion )  and
Iacus 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  reg ress ive
t rend  a re  represen ted  by  l i t ho log ies  w i th in  the  B lackhawk
Format ion .  The  ma jo r  coa l -bear ing  un i t  w i th in  the  l fasa tch  P la teau
Coa l  F ie Id  i s  the  B lackhawk Format 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  l ower  e leva t ions .  The  Wasatch  P la teau  may  be
c lass i f i ed  as  semia r id  to  subhumid .

Vege ta t ion  va r ies  f rom the  Sagebrush /Grass  commun i ty  t ype  a t
lower  e leva t ions  to  the  Doug las  F fu  /  Aspen  commun i ty  a t  h igher
e leva t ions .  0 ther  vege ta t i ve  commun i t ies  inc lude  Mounta in  B tush '
P inyon-Jun iper ,  P inyon- . :un iper /Sagebrush  and  R ipar ian .  These
commun i t ies 'a r6  p r imar i l y  u3ed  fo i  w i ld l i f e  hab i ta t  and  l i ves tock
graz ing .
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Cranda I l - rCreek  wh ich  f lows  pas t  the  Cranda l l  Canyon  l t4 ine  i s  a

perenn ia l  t r i bu ta ry  to  Hun t ing ton  Creek  wh ieh  i s  a  t r i bu ta ry  to  the
San Rafae I  R ive r .  The  upper  d ra inage  o f  Hun t ing ton  Creek
encompasses  abou t  2OA square  m j . les  o f  mounta inous  coun t ry  in  the
Y iasa tch  P la teau .  Abou t  90  percen t  o f  the  a rea  i s  h igher  than  8 ,0C0
fee t .  The  average  channe l  g rad ien t  a long  Hunt ing ton  Creek  i s  abou t
100  fee t  per  m i le .  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
channe ls  and  tops  o f  ad jacen t  canyon  wa l1s  o f  2 ,000  fee t  o r  more .

I I .  Cumula t i ve  In rpac t  Area  (C IA)

F igure  2  de l inea tes  the  cu r ren t  Cranda l l  Canyon  Mine  opera t ions
and  CIA .  The  CIA  inc ludes  the  Cranda l l  Canyon  d ra inage  and  a
por t ion  o f  Hun t ing ton  Creek .  The  CIA  boundary  i s  de f ined  on  the
nor th ,  sou th  and  wes t  by  the  Cranda l l  Canyon  d ra inage  d iv ide  and  on
the  eas t  by  Hun t ing ton  Creek .  A  f i r s t  l eveL  ana lys is  was  conduc ted
us ing  these  boundar j .es  to  de te rmine  hydro log ic  impac ts .  Comple t ion
o f  the  rev iew a t  th i s  leve l  i nd ica ted  tha t  cumuLat i ve  hydro log ic
impac ts  d id  no t  ex is t  w i th in  these  l im i t s .  There fo re ,  fu r the r
ana lys is  was  no t  conduc ted  beyonc i  these  l im i t s  and  the  CIA  was
de te rmined  to  be  comple te .  The  CIA  encompasses  approx imate ly  4 r565
acres .

I I I .  Scope  o f  M in i ng /vl+ o tre'^t koo

Genwal  Coa l  Companycon t ro ls  approx im e ly  162  ac res  in  Emery 7
County ,  U tah  r  TT es  o f and  w i l l  be

MIn ing  wa-  con i luc ted  h is to r i ca l l y  near  th i s
s i te  f rom November ,  L9 t9 to tember  L955 .  M in inq  in t lbe
in  L983 .  Approx imate l onF-o=f  coa l  in  o lace  are  es t imated
to  ex is t  i n  the  H iawath f , i tn in  the  Trac t  2  a rea .  Produc t ion  rvc iE
dur i the  f i r s t  year  w i l l  be approx imate ly  327rOAO tons '  w i th  an

fe rage  year l l i  p roduc t ion  o f

Se
'00

'60 ' ooo t"") 
"::,:'J7^' 

'
Access  to  the  T rac t  2  a rea  w i l l

T rac t  I  Nor th  Ma in  en t r ies  in to  the
sur face  fac i l i t i es  on  Trac t  1  w i l l
] ease  and  no  new sur face  fac i l i t i es-
sur face  b reakou ts  f rom the  seam in
hau lage  a re  made in  Cranda l l  Canyon
as  we l l .

y  ex tend ing  the  ex is t ing
-')

t

rea .  A l l  ex is t ing
bE- -u t i l i zed  to  m ine  the  Trac t  2

w i l l  be  cons t ruc ted .  Ex is t ing
Trac t  1  fo r  ven t i l a t ion  and

and  w iL l  be  u t i l i zed  fo r  T rac t  2

The  cur ren t  method  o f  room and  p i l l a r  m in ing  in  use  on  Trac t  I
w i l l  be  con t inued  in to  T rac t  2 .  P i l l a rs  w i l l  be  removed  upon
abandonment  o f  sec t ions .  0vera l l r  dD advance- re t rea t  m in ing  sys tem
is  p ro jec ted  fo r  T rac t  2  w i th  re t rea t  m in ing  emp loyed  p r io r  to
abandonment  o f  each  sec t ion .
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Figure  1 .  t lasa tch  P la teau Coa l  F ie ld
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Acb)
fn ine rmi t  a reO, is  compr ised  o f  coa l  l ands  leased  by /GenwaI  Coa l

Company ' f rom the  Un ' i ted  S ta tes  Bureau  o f  Land  ManagemenU,  under
lease  SL-052648 .  The  sur face  lands  a re  con t ro l led  by  t l i ' e  Un i ted
Sta tes  Fores t  Serv ice ,  Mant i -LaSaI  Na t iona l  Fores t .

o L ,
f t  The  amount  o f  reserves  w i th in  the  permi t  a rea  i s  m ineab le  w i th in
t f f i - tea r . -31-  however ,  access  w i l l  be  ma in ta ined  th rough  th i  s  permi t
a rea  un t i l  a l l  f u tu re  reserves  to  the  nor thwes t  and  wes t  a re  m ined .
A t  the  p resen t  t ime  Genwa l  Coa l  Company  ho lds  nb  fu r ther  leases ,
however  ,  an  emergency  lease  app l i ca t ion  has  been  submi t  ted  , , . f  o r  g l
add i t i ona l  256  ac res .  .u  , ,  6L

fo*4t-€c
IV .  S tudy  Area

A.  Geo logy

The fo rmat ions  exposed  in  the  f {asa tch  P la teau  a re  Ter t ia ry
and  Cre taceous-aged  sed imenta ry  un i t s .  These  fo rmat ions  a re  o f  bo th
con t inen ta l  and  mar ine  o r ig in  and  a te  compr ised  p r inc ipa l l y  o f  sha le
and  sands tone .  S i l t s tone ,  muds tone  and  l imes tone  occur  in  lesser
amounts .  The  fo rmat ions  in  the  l {asa tch  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
Swe11.  Super imposed  over  the  reg ion  a re  numerous  sync l ines ,
an t i c l i nes  and  fau l t  zones .  The  sync l ine  and  an t i c l i ne  a reas  have
predominan t  eas t -wes t  o r ien ta t ion ,  wh i le  the  fau l t  zones  a re
genera l l y  o r ien ted  nor th -sou th .

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  younges t ,  the  Masuk  Sha le  Member  o f  the  Mancos  Sha le ,
S ta rpo in t  Sands tone ,  B lackhawk Format ion ,  Cas t lega te  Sands tone ,
Pr i ce  R ive r  Format ion ,  Nor th  Horn  Format ion  and  Quate rnary
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  l - i i awatha  CoaI  Seam,  wh ich  i s  the  coa l  seam to  be  mined  in
the  l rac t  2  a rea ,  occurs  a t  the  base  o f  the  B lackhawk Format ion .
The  H iawatha  CoaI  Seam has  been  mined  in  the  T rac t  I  Lease  and  i s
exposed  a t  an  approx imate  e leva t ion  o f  79OO fee t .  Max imum
overburden  i s  approx imate ly  1500  fee t  in  the  nor thwes t  co rner  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  S ta rpo in t
Sands tone .

B .  Topography  and  Prec ip i ta t ion

Topography  in  the  a rea  i s  genera l l y  ve ry  s teep  and  rugged
wi th  e l ,eva t ions  rang ing  f rom approx imate ly  7 r2OO fee t  to  over  10r000
fee t  above  sea  leve l .  S lopes  vary  f rom ver t i ca l  c l i f f s  to  less  than
2  percen t .  The  CIA  i s  charac te r i zed  by  Cranda l l  Canyon  Creek ,  wh ich
or ig ina tes  above  10r000  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  wes t  o f
the  permi t  a rea  tha t  a lso  d ra ins  to  the  eas t  in to  Hun t ing ton  Creek .
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the CrandalJ Canyon Mine Area tmodif ied frqm Dan i  e l  son ,
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Prec ip i ta t ion  in  the  I l asa tch
inches  annua l l y .  Average  annua l
approx imate ly  20  inches  (S imons

c. Vegeta t ion

P la teau  ranges  f rom 1C inches  to  40
prec ip i ta t ion  in  the  C IA  i s

Ie84) .

,; ̂{.'ol,'9ba
-  - 'n

There  a re l f i ve  _vege ta t i ve \ommun i t ies  in  the  C IA  inc lud ing
I  MounEarn f f i  Mrxeo  MounEarn  snruo .Sagebrush ,  Mounta in - -Shrub7Gr f f i Iand ,  M i .xed  Mounta in  Shrub ,

Con i fe t /Aspen  and  Spruce /FLr .  Aspen  a re  found  on  the  nor th  fac ing ' ' -
sou th  s lopes  and  h igher  up  on  the  nor th  s lopes ,  oD r idge  tops .
Spruce  /F i t  i s  a l so  found  on  the  nor th  s lopes  and  appears  to  be  t ied
to  bo th  a  mo 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 /Grass land  appear  to  be
t rans i t i ona l  anc ,  a re  p redominan t  on  the  open  exposed  r idges  a t
approx imate ly  m id -s Iope .  The  Sagebrush  commun i ty  fo l l ows  p r imar i l y
a long  /he  r idges  and  i s  more  than  l i ke ly  c l imax  in  na tu re  to  the

. /  sh rub f  g rass  assoc ia t  j . ons .

V .  Hydro log ic  Resources

A.  Ground  Water

The  p r inc ip le  fac to r  con t ro l l i ng  the  occurences  and  ava i lab i l i t y
o f  g round  wate r  in  any  a rea  i s  geo logy .  The  g round  wate r  reg ime
wi th in  the  C IA  i s  dependen t  upon  geo log ic  and  c l imat i c  paramete rs
tha t  es tab l i sh  sys tems o f  recharge ,  movement  and  d ischarge .

Snowmel t  a t  h igher  e leva t ions  p rov ides  mosL  o f  the  g roundwate r
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
wate r  occurs  th rough  permeab le  rock  un i t s  and /o r  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  g round
wate r  encoun te rs  impermeab le  rocks  and  con t inues  un t i l  e i the r  the
Iand  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  a re  encoun te red  tha t  a lLow fu r ther
ver t i ca l  f l ow.

A  seep  and  spr ing  su rvey  conduc ted  by  Ear th fax  Eng ineer ing  in
June  and  Oc tober  o f  1985  revea led  the  fo l low ing  in fo rmat ion
concern ing  the  geo logy  and  aqu i f l e r  charac te r i s t i cs  in  the  v i c in i t y
o f  the  m ine .

S ix  fo rmat ions  ou tc rop  in  and  ad jacen t  to  the  T rac t  2  a rea .
Accord ing  to  Doe l l i ng  (1972) ,  the  Masuk  Sha le  Member  o f  the  Mancos
Sha le  i s  a  l i gh t  g ray  to  b lue-g ray  mar ine  sandy  sha le  in  the  rn ine
v ic in i t y .  Th is  un i t  i s  exposed  a t  the  mouth  o f  Cranda l l  Canyon  and
in  ad jacen t  a reas  a long  Hunt ing ton  Creek .  The  Masuk  Sha le  Member
y ie lds  wa te r  loca l l y  to  seeps  and  spr ings  bu t  does  no t  se rve  as  a
reg iona l l y  impor tan t  aqu i fe r  (Dan ie lson  e t  a1 . ,  19e l ) .
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The  S ta r  Po in t  Sands tone  i s  p redominan t l y  a  l i gh t  g ray  rnass ive
sands tone  w i th  m inor  in te rbeddeo  layers  o f  sha le  and  s i l t s tone  near
i t s  base  (Doe l l i ng ,  L972) .  In  the  v i c in i t y  o f  the  m ine ,  the  S ta r
Po in t  Sands tone  i s  approx imate iy  7AO fee t  th i ck .  The  S ta r  Po in t
se rves  as  an  impor tan t  reg iona l  aqu i fe r  (Dan ie lson  e t  s1 . ,  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 Format ion  i s  the  p r inc ipa l  coa l -bear ing  un i t  i n  the
reg ion  (Doe l l i ng ,  I972) .  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 ,  sha1e ,  and  coa l ,  a l l  o f  mar ine
or ig in .  The  B lackhawk i s  approx imate ly  700  fee t  th i ck  in  the  m ine
area ,  w i th  the  p r inc ipa l  coa l  seam ( the  H iawatha  seam)  occur r ing
near  the  bo t tom o f  the  fo rmat ion .  The  fo rmat ion  y ie lds  wa te r  to
spr ings  and  coa l  m ines  when f rac tu red .  l {he re  i t  i s  Ioca l l 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  a1 . ,
1e81  )  .

The  Cas t lega te  Sands tone  over l i es  the  B lackhawk Format ion  and
cons is ts  o f  tan  to  b rown c l i f f - fo rm ing  sands tones  o f  f l uv ia l
o r ig in .  The  sands tones  a re  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  loca l l y  to
seeps  and  spr ings  bu t  does  no t  se rve  as  an  impor tan t  reg iona l
aqu i fe r  because  i t  i s  common ly  d ra ined  w i th in  shor t  d i s tances  f rom
i ts  recharge  a rea  due  to  deep ly  ine ised  canyons  (Dan ie lson  e t  o I . ,
re81 )  .

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 imey  sands tone  in te rbedded  w i th  pebb ly  cong lomera tes  and  sha les .
I t  fo rms  s teep  reced ing  s lopes  and  reaches  a  max imum th ickness  o f
abou t  500  fee t  in  the  m ine  axea  (Doe l l i ng ,  1972) .  Th is  fo rmat ion
y ie lds  wa te r  loca l l y  to  seeps  and  spr ing i  (Dan ie lson  e t  a1 . ,  tge I ) .
F iowever ,  l i ke  the  C is t lega te  Sands tone ,  deep ly  inc ised  canyons  in
the  a rea  p reven t  the  Pr i ce  R ive r  Format ion  f rom be ing  an  impor tan t
reg iona l  aqu i fe r .

The  uppermos t  fo rmat ion  tha t  ou tc rops  w i th in  the  a rea  ad jacen t
to  Lhe  mine  p lan  a rea  i s  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 les
(DoeI l i ng ,  L972) .  Due  to  h igh  topograph ic  p resence ,  the  Nor th  Horn
Format ion  in  the  C IA  se lves  p r imar i l y  aS a  recharge  un i t  to
under l y ing  fo rmat lons  ra ther  than  as  an  impor tan t  source  o f  wa te r
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 l1 ,  g round  w i te r  in  the  reg ion  i s  der i ved  f rom snowmel t .
Recharge  t6nds  to  be  l im i ted  in  a r6as  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
(6o tn  oF  wh ich  p romote  runo f f  ra ther  than  in f i l t ra t lon  o f  snowmel t ) .



The p redominan t  chemicaL  cons t i tuen ts  in  mos t  sp r ings  in
reg ion  a re  ca lc ium and  b ica rbona te  (Dan ie lson  e t  B I . ,  fgg l ) .
D isso lved  so l ids  concen t ra t ions  genera l l y  range  f rom abou t  5
mi l l i g rams per  l i t e r .  Reg iona l l y ,  the  concen t ra t ions  o f  ma j
d isso lved  cons t i tuen ts  in  wa te r  f rom ind iv idua l  geo log ic  un i
h igh ly  va r iab le ,  due  to  the  comp lex  I i tho log ic  na tu re  o f  the
(  Dan ie lson  e t  E f .  ,  19S l  )  .
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Deta i led .po ten t iomet r i c  su r face  da ta  a re  no t  ava i lab le  fo r  the
CIA ,  however ,  t l re  deep ly  inc ised  canyons  in te r rup t  the  f l ow o f
g round  wate r  in  much  o f  the  a rea .  Dan ie lson  e t  a l .  ( I9e l )  sugges t
tha t  goundwate r  genera l l y  moves  f rom h igh  a reas  o f  recharge  to  low
areas  o f  d ra inage ,  p r inc ipa l l y  a long  s t ream channe ls .  Th is  f l ow
pat te rn  i s  a l te red  loca l l y  where  geo log ic  s t ruc tu re  p lays  a  dominan t
ro le .

the

0  to  750
or
ts  i s

a  rea

Over  50  percen t  o f  the  seeps  and  spr ing  d iscovered  dur ing  the
June  inven to ry  i ssued  f rom the  B lackhawk Format ion .  However ,  f l ow
ra tes  a t  these  po in ts  were  norma l l y  m in ima l  ( less  than  one  ga l lon
per  m inu te ) ,  w i th  seepage  i ssu ing  p redominan t l y  a t  the  j .n te r face
be tween sands tone  lenses  above  and  less  permeab le  sha le  layers
be low.  Mos t  o f  these  seeps  and  spr ings  had  d r ied  up  p r io r  to  the
0c tober  su rvey .  Useage  a t  these  po in ts  o f  seepage  i s  m in ima l ,  due
to  the  low f low ra te  and  inaccess ib i l i t y  o f  the  seeps .

The  low seepage  ra tes  measured  in  mos t  o f  the  seeps  and  spr ings
issu ing  f rom B lackhawk Format ion  a re  due  to  the  low hydrau l i c
conduc t i v i t y  o f  the  fo rmat ion  in  i t s  un f rac tu red  s ta te .  Labora to ry
permeab i l i t y  da ta  p rov ided  by  L ines  ( I985)  f rom a  core  samp le
co lLec ted  in  Sec t ion  27 ,  T .  L7  S . ,  R .  6  E .  (approx imate ly  l0  m i les
sou th  o f  the  m ine  permi t  a rea)  ind ica te  tha t  sands tone  un i t s  w i th in
the  B lackhawk Format ion  hqve  an  average  hor i zon ta l  hydrau l i c
conduc t i v i t y  o f  I . t  X  IA -2  fee t  per  d iy  and  an  average  ver t i ca l
hydrau l i c  conduc t i v i t y  o f  V .8  X  10  -5  fee t  pe r  day .  Sha les  and
s l l t s tones  w i th in  the  E lackhawk Format ion  were  found  to  have  nax imum
hor izon ta l  and  ver t i ca l  hydrau l i c  conduc t i v i t i es  o f  1 .0  X  10-7  and
L .2  X  1O-5  fee t  per  day ,  respee t i ve ly .

The  re la t i ve ly  la rge  hydrau l i c  conduc t i v 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
wate r  recharges  the  B lackhawk Format ion  (e i the r  th rough  snowmel t ,
ra in fa l l r  o t  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 .  However ,
upon  reach ing  a  less  permeab le  s i l t s tone  o r  sha le  layer ,  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 t s .
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Notab le  excep t ions  to  the  above  genera l i t y  concern ing  the
B lackhawk Format - ion  occur  a t  a  few spr ings  tha t  i ssue  f rom f rac tu red
sands tone  w i th in  the  fo rmat ion .  Examples  o f  th i s  phenomenon were
found  in  the  wes te rn  por t ion  o f  the  su rvey  a rea ,  where  f low ra tes  o f
up  to  15  ga l lons  per  m inu te  were  encoun te red  dur ing  bo th  the  June
and  0c tober  inven to r ies .  T raver t ine  depos i t s  a re  common a t  these
spr i f ,gs ,  sugges t ing  tha t  the  recharge  a rea  fo r  these  spr ings  i s
domina ted  by  I imes tone  (p robab ly  the  Nor th  Horn  Format ion  on  the
r idges  to  the  nor th  and  wes t ) .  The  B lackhawk Format ion  apparen t l y
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 l y ing  sands tone  o f  the  B lackhawk Format ion  and  the  Cas t lega te
Sands tone .  These  seeps  norma l l y  occur  in  d ra inage  bo t toms where
sha l low subsur face  wate r  co l lec ts  a t  topograph ic  lows .  Near l y  a l l
f l ows  f rom seeps  o f  th i s  t ype  were  ins ign i f i can t  in  bo th  June  and
0c tober ,  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
Cas t lega te  and  S ta r  Po in t  Sands tones  f low f rom bedd ing  p lanes  w i th in
these  fo rmat ions .  F lows  i ssu ing  in  th i s  manner  were  genera l l y  1ow
dur ing  the  June  inven to ry  ( less  than  one  ga l lon  per  m inu te )  and
nonex is ten t  dur ing  the  0c tober  inven to ry .

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 l y  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 l ow to  samp le  ( tne  rema 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
su f f i c ien t  f l ow to  samp le .

The  resu l t s  o f  the  seep  and  spr ing  inven to ry  tend  to  suppor t  the
conc lus ion  o f  Dan ie lson  e t  a1 .  (1981)  tna t  g roundwate r  occurs  in
mos t  geo log ic  fo rmat ions  a t  the  s i te  (a l l  bu t  the  Masuk  Sha le  l4ember
o f  the  Mancos  Sha le ) ,  bu t  none  o f  the  un i t s  a re  sa tu ra ted
everywhere .  No  con t inuous  zones  o f  sa tu ra t ion  appear  to  be  p resen t
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 .  Based  on  the  conc lus ions  o f  Dan ie lson  e t  a I .
(1981) ,  i t  i s  assumed tha t  g roundwate r  w i th in  the  permi t  and
ao jacen t  a reas  f lows  toward  the  ma in  canyons  (Cranda l1 ,  B I ind ,  and
Hunt ing ton)  and  then  a long  Hunt ing ton  Canyon  to  the  va I ley  bo t tom.

The  da ta  ind ica tes  tha t  the  spec i f i c  conduc tance  o f  wa te r
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 j . s  i s  in  agreement  w i th  f i nd ings  o f
Dan ie lson  e t  a l .  (1981) .  Spr ings  i ssu ing  f rom the  Pr i ce  R ive r
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Format ion  t yp ica l ry  had  a  spec i f i e  conduc tance  dur ing  the  June
survey  tha t  va r ied  f rom 150  to  45O umhos /cm a t  25oC wh i le  those
issu ing  f rom the  B lackhawk Format ion  and  S ta r  Po in t  Sands tone  had  a
spec i f i c  conduc tance  vary ing  f rom 500  to  1000  umhos /cm a t  Z5oC.
Th is  inc rease  in  spec i f i c  conduc tance  i s  ind ica t i ve  o f  l each ing  o f
m inera ls  by  the  g roundwate r  as  i t  f l ows  th rough  inc reas ing  d is tances
o f  bedrock  to  the  lower  s t ra t ig rap l r i c  pos i t i ons .

The  p l - i  o f  wa te r  i ssu ing  f rom spr ings  in  the  su rvey  a rea  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  a Ika l ine .

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

In f Iow to  the  ex is t ing  underg round  work ings  amounts  to
approx imate ly  100  ga l lons  per  m inu te .  These  in f lows  o r ig ina te
pr imar i l y  in  gob  sec t ions  near  the  work ing  face  o f  the  m ine .
Cut ren t fy ,  wa te r  encoun te red  in  the  m ine  i s  used  underg round  in  the
min ing  p rocess .

B .  Sur face Vlatet u/
(ttW

on[ is  an east - f lowing t r ibu tary  o f  Hunt ington
Creek ,  one  o f  the  ma jo r  t r i bu ta r ies  o f  the  San  Rafae l  R ive r .
Hun t ing ton  Creek  had  annua l  f l ows  near  Hun t ing ton  rang ing  f rom
25,000  to  150 ,000  ac re - fee t  dur ing  the  per iod  o f  Oc tober  Ig tL
th rough  Sep tembet  L977 ,  averag ing  55 ,000  acxe- fee t  per  yeax  (11adde11
et  81 . ,  1981) .  Var ia t ions  in  the  annua l  f l ow o f  Hun t ing ton  Creek
near  Hun t ing ton  a re  por t rayeo  g raph ica l l y  in  F igure  4 .

Approx imate ly  50  to  7O percen t  o f  s t reamf low in  the  mounta in
s t teams o f  the  reg ion  occurs  dur ing  May  th rough  Ju ly  ( t {adde l1  e t
a1 . ,  1981) .  S t reamf low dur ing  th i s  la te  sp r ing /ear l y  summer  per iod
is  the  resu l t  o f  snowmel t  runo f f .  Such  seasona l  va r ia t ions  a re
common fo r  s t reams in  the  a lea  ( l r l adde l l  e t  a l . ,  1981) ,

The  qua l i t y  o f  wa te r  in  Hun t ing ton  Creek  and  o ther  s im i la r
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.
t {adde l l  e t  a l .  ( l 98 l )  found  tha t  concen t ra t ions  o f  d i sso lved  so l ids
var ied  f rom I25  to  175  mi l l i g rams per  l i t e r  i n  reaches  above  ma jo r
d ive rs ions  to  1500  to  4025  mi l l l g rams pe t  l i t e r  i n  reaches  be low
majo r  i r r i ga t ion  d ive rs ions  and  popu la t ion  cen te rs .  The  ma jo r  ions
a t  the  upper  s i tes  were  found  to  be  ca lc iumr  Dagnes ium,  and
b ica rbona te ,  whereas  sod ium and  su l fa te  became more  dominan t  a t  the

Cranda l l  Canyon{ is  a
k ,  one  o f  the  ma jo r
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Iower  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 inQ low d isso lveo  so l ids  concen t ra t ions ,  (2 )  subsequen t
i r r i ga t ion  and  re tu rn  d ra j .nage  f rom modera te  to  h igh ly  sa l ine  so i l s
(3 )  g roundwate r  seepage ,  and  (4 )  in f low o f  sewage and  po l lu tan ts
f rom popu la t ion  cen te rs .

Average  annua l  sed iment  y ie lds  w i th in  the  Hunt 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  t .O  ac re - fee t  per  squa te  m i le
near  the  con f luence  w i th  the  San  Rafae l  R ive r  ( t tadde l l  e t  31 . ,
1981) .  l nc reases  in  sed iment  y ie ld  w i th  inc reas ing  d is tance
downs t ream is  genera l l y  the  resu l t  o f  i nc reas ing  amounts  o f  sha le
and  sands tone  in  the  downs t ream d i rec t ion  (WaddeI l  e t  E1 . ,  f981) .

The  U.  S .  ceo{ | i { c f l . t r "u "y  es tab l i shed  a  gag ing  s ta t ion  a t  the
mouth  o f  Cranda l ldCreek  in  L978 .  F low da ta  co l lec ted  a t  the  gag ing
s ta t ion  a re  no t  comp le te  fo r  the  w in te r  in  mos t  years ,  due
presumab ly  to  da ta  acqu is i t i on  p rob lems.  f l oy .e -v^er ,  the  l im i ted  da ta
ind ica te  tha t  mos t  o f  the  f l ow b f  Cranda l t? t r i€k  6ccurs  in  the
per iod  o f  May  th rough  Ju Iy ,  i n  keep ing  w i t ' h  the  conc lus ions  o f
l {addeL l  e t  a1 .  (198 f ) .  Assuming  an  average  o f  30  ac re - fee t  per
month  fo r  the  per iod  o f  m iss ing  record ,  the  average  annua l  f l ow fo r
the  s ix  year  per iod  o f  da ta  was  2740  ac re - fee t .

0*74*
Sur face  wate r  qua l i t y  da ta  co l lec ted  f rom Cranda I I - ^ -Creek  by

GenwaL fo r  the  T rae tJ  Lease  f rom 1985  ind ica te  tha t  the  dominan t
ions  in  Cranda l f !$ i lEx  a re  ca lc ium and  b ica rbona te .  To ta l  c l i sso lved
so l ids  concen t rad 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 inc - r
dur ing  the  ^ [ !g . , f t . ^ f  low season.  To ta I  suspended so l ids  concent ra t ions
in  Cranda l f fC= ib "ek  have  var ied  dur ing  the  per iod  o f  record  f  rom /A .5
to  208 .0  m i l l i g rams per  1 i te r .  As  expec ted ,  the  h ighes t  suspended
soL ids  concen t ra t ions  genera l l y  occur  dur ing  per iods  o f  h ighes t  f l ow.

V i .  Po ten t iaL  Hydro log ic  Impac ts

A.  Ground  V la te r

Dewate r ing  and  subs idence  re la ted  to  m in ing  have  the
grea tes t  po ten t ia l  fo r  impac t ing  g roundwate r  resources  in  the  C IA .

Dewate r ing

In f low in to  the  ex is t ing  underg round  work ings  amounts
to  approx imate ly  I00  ga l lon  per  m inu 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
o f  the  m ine .  Cur ren t l y ,  wa te r  encoun te red  in  the  m ine  i s
used  underg round  in  the  m in ing  p rocess .  Con t inued
in te rcep t ion  o f  m ine  in f low may  po ten t ia l l y  dewate r  ce r ta in



l ocaL ized  aqu i fe rs  no t  on ly  dur ing
permi t  

- te rm 
bu t  a lso  th roughou t  the

work ings  a re  fu r the r  deve loped .

Subs idence
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the  f i r s t  f i ve  year
l i f e -o f -m ine  as  the
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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
propaga t ion  o f  new f rac tu res .  Inasmuch as  ve r t i ca l  and
Ia te raL  mig ra t ion  o f  wa te r  appears  to  be  la rge ly  con t ro l led
by  l rac tu re  condu i t s ,  read jus tment  o r  rea l ignment  in  the
condu i t  sys tem may  po ten t ia l l y  p roduce  changes  in  the
con f igu ra t ion  o f  g round-wate r  f l ow.  Po ten t ia l  changes
inc lude  inc reased  f low ra tes  a long  f rac tu res  tha t  have
r ropenedr  anc i  d i ve r t ing  f l ow a long  new f rac tu res  o r
permeab le  l i t ho log ies .  Subsur face  f low d ive rs 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
ground-wate r  res idence  t ime and  po ten t ia l l y  improve  wate r
qua l i t y .

the  Trac t  z ta tGA nav  dewater
f  l ow ra tes  ) - fon6  ex i i t i ng  o r

However ,  these  impac ts  w i l l
a rea .  No  o ther  g round  wate r

CIA  and  cumula t i ve  hydro log ic

t/-q-

There fo re ,  m in ing  in
loca l i zed  aqu i fe rs  and  a f fec t
subs idence  re la ted  f rac tu res .
]oca l i zed  near  the  m ine  permi t
d is tu rbances  ex is t  w i th in  the
are  no t  expec ted .

cer t  a in
new
be

impac ts

B.  Sur f  ace  f {a te r

The  ma in  concern  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 ,  p r imar i l y
in  the  fo rm o f  suspended  sed iments .  Typ ica l l y  the  suspended
sed iment  concen t ra t ion  in  Cranda l l  Canyon  Creek  s ince  L98 t  va r ied
l rom approx imate ly  2O5 ng /L  to  0 .5  mg/1 .  The  low suspended  sed iment
va lues  a re  assoc ia ted  w i th  na tu ra l  c l ima t i c  and  geo log ic  p rocess
a l though  a  p ropor t ion  may  be  a t t r i bu ted  to  su r face  d is tu tbances  f rom
roads  and  the  mine  pad  a rea .  Sed iment  eon t 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  m in ing  occux  w i th in  the  C IA  and  there fo re  cumu la t i ve  hydro log ic
impac ts  a re  no t  expec ted

The opera t iona l  des ign  p roposed  fo r  the  Cranda l l  Canyon  Mine  i s
here 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  m ine  p lan  a rea .

0689R
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S T  IPULAT IONS

Genwa l  Coa l  ComPanY
Cranda l l  CanYon Mine

Lease  Trac t  2
ACT/OL5/O32

Emery  CountY ,  U tah

FebruarY  24 ,  1986

St ipu ta t ion  8 I7 .97- ( l ) -LK  ^+

/ ' ^ ' '
1.  f { i t h in  60  days  o f  f  i na1 , . . ,  approva} ,  the  app l i can t  mus t

f l i na l i ze  a  m i t iga t ion  p ian  fo r  impac ted  seeps  and  spr ings
tha t  i s  accep ta6 le  to  the  Du{R and  submi t  th i s  p lan  to  DOGl ' ' t
f o r  rev iew and  approva l .
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TECHNICAL  ANALYSIS

Genwa l  Coa i -  Company
Cranda I I  Canyon  14 ine ,  Lease  T rac t

ACT /015 /O tz ,  Emery  Coun ty ,  U tah

February  24 ,  1985

In t roduc t ion

Genwa l  Coa l  Company  p roposes  to  add  77 .53  ac res  to  i t s  cu r ren t l y
approved  permi t  a rea  fo r  the  Cranda l l  Canyon  Mine .  The  add i t i ona l
ac reage  compr ises  a  por t ion  o f  Federa l  Lease  SL-062648 .  The  sur face
lands  a re  con t ro l led  by  the  L i .  5 ,  Fores t  Serv ice  ( I1SFS) ,  , -MantL -LaSa1
Nat ional  Forest  '^-  vt-J o4 w|L3W

-es$*++5  
-  -  qsw ' r

The  Min ing  and  Rec lamat ion  P lan  (MRP)  fd f  the -Cranda I l  Canyon
Trac t  I  permi t ,  wh ich  compr ises  the_<remaf i l c lep  o f  Federa l  Lease
SL-052648 ,  a  sma l l  fee  lease  and  a  USFS Spec ia l  Use  Area  fo r  a  to ta l
o f  86 .84  ac res r  w4s  approved  by  the  Of f i ce  o f  Sur face  Min ing  (OSM) .
Novembet  24 ,  I98 tsand .by  the  D iv i s ion  o f  O i1 ,  Gas  and  Min ing  (DOGM)
May 13, trZ un,r,r:,r*Z gc.egQ 7

-a.'.
The f ie i )  pe rmi t  app l i ca t ion  a rea  i s  es t imated  to  con ta in (9L I ,OOV

tons  o f  t t ' a l  in  p lace  in  the  H iawatha seam.  Access  to  th is  f+* i+ -
a rea  w i l I  be  ga ined  bv  €x tend ing  the  Nor th  Ma in  en t r ies  underg round
f rom the  t rac [  f  f f iP  a rea .  ine  cu r ren t  method  o f  room-and-p i l l a r
m in ing  w i t l  con t inue  to  be  used .  M in ing  o f  the  new t rac t  w i l l  be
accompl i shed  th rough  use  o f  the face  fac i l i t i es  bu i l t  o r  aPProvedaccomp l l sneo  En rougn  use  o r  Ene  _9u { race  Tac rJ . rE res  ou l . l - t  s r  app
to  be  bu i l t  f o r  t he  T rac t  I  @ya rea .  No  add i t i ona l  su r f ace
d is tu rbance  w i l l  be  requ i red  to  m ine  Trac t  2 .

ffi
I  aoo l i ca t i on  f o rGenwal  Coa l  Company  (GenwaI )  submi t ted  a  pgrm+t rapp l i ca t

t rA . }  T rac t  2  on  . :u i y  ie ,  1984 .  Due  to  repermi t t i n ' {  e f fo r t s ,  DOGM
Vi t f  no t  comp le te  i t s  In i t i a l  Comple teness  Rev iew ( ICR)  un t i l  Ju ly
10 ,  1985 .  Genwa l  submi t ted  a  rev ised  Lease  Trac t  2  app l i ca t ion  on
Augus t  L6 ,  1985 .  D0GM responded  w i th  a  De te rmina t ion  o f
Comple teness  (OOC)  rev iew on  Sep tember  27 ,  1985 .  Genwa l  submi t ted
add i t i ona l  i n fo rmat ion  on  November  6 ,  1985  wh ich  DOGM responded  to
w i th  ano ther  DOC rev lew le t te r  on  November  25 ,  1985 .  Genwa l
submi t ted  add i t i ona l  i n fo rmat ion  on  December  26 ,  1985  and  January  7 ,
1986 .  The  p lan  was  de te rmined  comple te  on  January  10 ,  L986 .

The  fo l low ing  techn ica l  sec t ions  inc lude  an  ana lys is  o f  how
Genwar "@i11comp1ywi thspec i f i cper fo rmances tandards
app l i cab le  to  the  MRP proposed  fo r  the  T rac t  2  permi t  a rea .
Compl iance  w i th  a l l  o ther  per fo rmance  s tandards  was  de te rmined  to  be
the  same as  in  the  p rev ious ly  approved  MRP and  assoc ia ted  Techn ica l
Ana lys is  (  TA)  .
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UML 817 .+8  Hvd ro log i c  BaLance :  Ac id - f o rm ing  and  Tox i c - f o rm ing
Ma te r i a l s  -  PGL

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

The  app l i can t  s ta ted  on  page  1 -5  tha t  deve lopment  was te  w i l l  no t
be  b rough t  to  t ,he  su r face .  There fo re ,  no  d ra inage  f rom ac id - fo rming
ano  tox ic - fo rm ing  underg round  deve lopment  was te  w i l l  be  exposed  a t
the  su r face .

Compl iance

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

5 t  i  pu la t  i ons

None.

UMC 817 .50  Underground  Mine  En t ry  and  Access  D ischarges  -  DC

Ex is t ing  Env i ronment  and  App l i can t  I  s  Pqoposa l

The  appL ican t  has  s ta ted  tha t  in f low to  the  ex is t ing  underg round
work ings  in  the  T rac t  I  Lease  amounts  to  approx imate ly  100  ga l lons
per  m inu te .  The  mine  wate r  in f low o r ig ina tes  p r imar i l y  in  gob
sec t ions  near  the  work ing  face  o f  the  m ine .  Cur ren tJy ,  wa te r
encoun te red  in  the  m ine  i s  used  underg round  in  the  m in ing  p rocess .
The  app l i can t  i s  cu r ren t l y  in  the  p rocess  o f  ob ta in ing  a  NPDES
permi t  to  cover  c l i scharge  f rom the  mine  in  the  even t  tha t  l a rger
quan t i t i es  o f  g round  wate r  a re  encoun te red  than  can  be  u t i l i zed
underg round .

Compl iance

The app l i canLrs  p roposa l  meets  the  genera l  requ i rements  o f  th i s
sec t ion .

S t  ipu la t  i ons

None.

UMC 817 .52  Sur face  and  Ground  l {a te r  Mon i to r ing  -  DC

Ex is t ing  Env i ronment  and  App l i can t  t  s  Proposa l

Sur face  l {a te r

The  app l i can t  has  p rov ided  U.  S .  Geo log ica l  Survey  (USGS)
sur face  wate r  fLow and  qua l i t y  da ta  fo r  Cranda l l  Canyon  Creek  to
es tabL ish  base l ine  cono i t i ons  fo r  th i s  a rea  (Sec t ion  UMC 7e t .L6 ,
i tems M and  N,  "Respons-e  to  Apparen t  Comple teness  Rev iew, r r  Sep tember
IesI ) . fi-.f IW"rtJ ?
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Two \3e- inch  Parsha I I  f l umes  were  ins t
Cranda l i lC reek  as  ind ica ted  on  F igure  7 -7
1985  (one  ups t ream f rom the  sur face  fac i l
These  f lumes  have  been  equ ipped  w i th  S tev
recorders  to  a l low the  co l lec t ion  o f  con t

a l led  in  Ju Iy  1985  on
,  T rac t  2  MRP,  Augus t  L6 ,
i t i es  and  one  downs t ream) .
ens  Type-F  wate r  leve l
inuous  f low da ta .

t {a te r  qua l i t y  samp les  w i l . l  be  co l lec ted  f rom the  f lume loca t ions
quar te r l y  (norma l l y  in  January ,  Apr i l ,  Ju ly  and  0c tober )  and
ana lyzed  accord ing  to  the  l i s t  con ta ined  in  Tab le  7 -6 ,  T rac t  2  MRP,
Augus t  15 ,  1985 .  Every  f i f t h  year  (1gAS,  L990 ,  e tc . ) ,  the  samp les
co l lec ted  dur ing  the  low f low per iod  w i l l  be  ana lyzed  accord ing  to
Tab le  7 -7  (T rac t  2  MRP,  Augus t  16 ,  1985) .  Sur face  wate r  mon i to r ing
da ta  w i l l  be  submi t ted  to  DOGM on  a  quar te r l y  bas is .  A t  the  end  o f
each  ca lendar  year  r  rD  annua l  summary  descr ib ing  va r ia t ions  in  f l ows
and  qua l i t y  w i l l  be  submi t ted .

D ischarges  f rom the  sed imenta t ion
accordance  w i th  the  NPDES permi t  fo r

CompI i  ance
co4N

The app l i can t ts  p lan  to  mon i to r ' su r face  wate r  in  Cranda l l r .Creek
wi I l  be  adequa te  to  iden t i f y  s ign i f i can t  changes  and  impac ts  to  the
ex is t ing  su r face  wate r  reg ime due  to  m in ing  in  the  T rac t  2  Lease .
The  sur face  fac i l i t y  con f igu ra t ion  w i l l  no t  change  due  to  the  m in ing
in  the  T rac t  2  Lease .  Add i t i ona l l y ,  the  su r face  wate r  mon i to r ing
program proposed  by  the  app l i can t  adheres  to  the  Gu ide l ines  fo r
Es tab l i shment  o f  Sur face  and  Ground  l l a te r  Mon i to r ing  Programs as
prepared  by  DOGM.  There fo re ,  the  app l i can t  i s  in  comp l iance  w i th
th is  sec t ion .

S t  i  pu la t  i ons

None.

Ex is t ing  Env i ronment  and  App l i can t  I  s  Proposa l

Ground  f {a te r

The  app l i can t  has  p roposed  a  g round  wate r  mon i to r ing  p rogram
based  on  the  resu l t s  o f  a  seep  and  spr ing  su rvey  conduc ted  in  June
and  0c tober  o f  1985 ,  T rac t  2  MRP,  Augus t  16 ,  1985 .  On ly  one  spr ing
was  found  our ing  the  June  1985  survey  w i th in  the  a rea  o f  po ten t ia l
subs idence  w i th  a  f l ow ra te  o f  a t  l eas t  one  ga l lon  per  m inu te .  Th is
spr inE  i s  loca ted  above  the  Trac t  I  Lease  and  shou ld  no t  be  a f fec ted
by  min ing  in  the  T rac t  2  Lease .  A l l  ma jo r  sp r ings  ( f l ows  o f  a t
leas t  f i ve  ga l lons  per  m inu te )  found  dur ing  the  June  1985  survey
were  loca ted  ou ts ide  the  a rea  o f  po ten t ia l  subs idence .

pond  w i l l  be  ana lyzed  in
the  fac i l i t y .
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Ground wate r  mon i to r ing  fo r  the  Cranda l l  Canyon  l , l i ne  a rea  w i l l
cons is t  oF  co l lec t ing  r ra te r  qua l i t y  and  quan t i t y  da ta  f rom s ix
spr ings  loca ted  w i th in  and  ad jacen t  to  the  m ine  permi t  a rea  as  we l l
as  po in ts  o f  s ign i f i can t  in f low to  the  underg round  work ings .  The
proposed  foca t ions  o f  the  sp r ings  a re  shown on  F igure  7 -2 ,  T rac t  2
MRP,  Augus t  L6 ,  1985 .

The  mon i to r ing  po in ts  a re  loca ted  bo th  w i th in  the  a rea  o f
po ten t ia l  subs idence  and  a t  a  d is tance  f rom the  mine  to  se rve  as
ind ica to rs  o f  l ong- te rm changes  in  g round  wate r  i ssu ing  f ro rn  the
BLackhawk Format ion .  In  add i t i on ,  one  spr ing  i ssu ing  f rom the
over l y ing  Cas t lega te  Sands tone  w i l l  be  mon i to red  because  o f  i t s
c lose  p rox im i ty  to  the  m ine  work ings  and  because  a  wa te r  r igh t  has
been  f i l ed  on  th is  sp r ing  by  the  U.  S .  Fores t  Serv ice  (USFS) .

Four  samp les  w i I l  be  co l lec ted  f rom the  mon i to red  spr ings
annua I l y .  t { i t h  the  excep t ion  o f  the  sp r ing  loca ted  w i th in  the  a rea
o f  po ten t ia l  subs idence ,  each  spr ing  w i l l  be  mon i to red  a t  month ly
inc rements  dur ing  the  access ib le  por t ion  o f  the  year  (genera l l y  June
th rough  Sep tember ) .  Samples  w i l l  be  ana lyzed  accord ing  to  the  l i s t
o f  pa iamete rs  on  Tab le  7 ' -3 ,  T rac t  2  Gd ldMRP,  Augus t  16 ,  1985 .  The
spr ing  loca ted  w i th in  the  a rea  o f  po tEhEaI  subs idence  i s  access ib le
year - round  and  w i t t ,  the re fo re ,  b€  mon i to red  quar te r l y  (January ,
Apr i l ,  Ju Iy  and  0c tober )  accord ing  to  Tab le  7 -3 ,  T rac t  2  Lease  MRP'
Augus t  16 ,  1985 .  Every  f i f t h  year  ( I985 ,  L99O,  eLc . ) ,  samp les
co lLec ted  dur inE  the  low f low per iod  w i l l  be  ana lyzed  a*q lg ing_ to
the  l i s t  o f  pa ramete rs  con ta ined  in  Tab le  7 -4 ,  T rac t  2  ( -ease)MRP'
Augus t  16 ,  1985 .

0n  a  quar te r l y  bas is  (normaI Iy  January ,  Apr i l ,  Ju ly  and  0c tober )
an  inven to ry  w i l l  be  conduc ted  o f  the  ac t i ve  por t ion  o f  the  m ine  to
ioen t i f y  the  loca t ion  and  geo log ic  occur rence  o f  m ine  in f lows  tha t
exceed  th ree  ga l lons  per  m inu te .  fn  consu l ta t ion  w i th  D0GM,  cer ta in
o f  these  in f lows  w i l l  be  se lec tec l  fo r  con t inued  mon i to r ing .  A f te r
se lec t ion  o f  the  in f low po ln ts  to  be  mon i to red ,  da ta  w i l l  be
co l lec te j ^gAa quar te r l y  bas is  and  ana lyzed  accord ing  to  Tab le  7 -3 '
T rac t  2Qg5)  MRP,  Augus t  16 ,  1985 .

A t  the  end  o f  each  year ,  g round  wate r  mon i to r ing  da ta  w i l l  be
summar ized  and  submi t ted  to  DOGM.  The  repor t  w i l l  i nc lude  an
ana lys is  o f  m ine  work ing  wate r  ba lance ,  accoun t ing  fo r  m ine  in f lows ,
ou t f lows ,  consumpt ive  uses  and  sump s to rage .

Compl i  a  nc  e

The  app l l can t  I  s  p lan  to  mon i to r  g round  wate r  in  the  m ine  permi t
and  ad jacen t  a reas  w i l l  be  adequa te  to  iden t i f y  s ign i f i can t  changes
or  impac ts  to  the  ex is t ing  hydro log ic  ba lance  due  to  m in ing
ac t i v i t i es  1n  the  T rac t  2  Lease  a rea .  Add i t i ona l l y '  the  g round
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wate r  mon i to r ing  p rogram proposed  by  the  app l i can t  adheres  to  the
Gu ide l ines  fo r  Es tab l i shment  o f  Sur face  and  Ground  Water  Mon i to r ing
Programs as  p repared  by  D0GM.  There fo re ,  the  app l i can t  i s  in
compl iance  w i th  th i s  sec t ion .

S t  i  pu la t  i on  s

None.

UMC 817 .59  Coa l  Regoverv  -  PGL

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

The  app l i can t  s ta tes  tha t  the  m in ing  recovery  i s  p ro iec ted  to  be
grea te r  than  50  percen t  o f  the  to ta l  i n -p lace  coa l  (Sec t ion  t . t .3 . I ,
page  7 - t ) .

Compl - i  ance

recovery  o f  the
approved  the

and  the  Resource  Recovery  and  Pro tec t ion  P lan  on
0ET6 '6E- I - I ,  1985 (see Le t te r  a t tached to  TA) .

S t  i  pu la t  i ons

None.

The  app l i can t  s ta tes  tha t  a l l  underg round  deve lopment  was te  in
Trac t  2  w i l l  be  d isposed  o f  underg round  (Sec t ion  t .5 .9 r  Page  3 - l_and
Sec t ion  I .2 ,  page  1 -5 ) .  There fo r i ,  th i s  sec t j .on  i s  no t  app l i cab le .

UM0 8L7 .97  Pro tec t ion  o f  F ish .  l { i l d1 i fe  and  Re la ted  Env i ronmenta l
A I U C S

Ex is t ing  Env i ronment  and  App l i can t ts  Proposa l

The  Trac t  2 q  sou th  fac ing ,  s teep  s lope  in  Cranda l l
Canyon  an ccur r ing  on  the  a rea  inc lude
sagg! . rush ,  mour i t '  and  and g ipen (P la te  9 -1) .  The
en t i re  T rac t  i s  w i th in  h igh  p r i .o r i t y  deer  and  e lk  summer  range
(P la te  f0 -1 ) .  Severa l .  sp r ings  occur  w i th in  and  ad jacen t  to  the
Trac t  2  a rea  wh ich  have  been  iden t i f i ed  as  be lng  o f  c r i t i ca l  va lue

/r/, rou A--'?
The app l i can t  ou t l i ned  the  p ro jec ted , '5Q)Fercen t
lace  eoa l - .  The  Bureau  o f  Land  ManagEf i t i n t  (  BLM )

v l

b,r&*

uMC 8L7 .71  U
Cess ing  PGL

Ex is t ing  Env i ronment  and  App l i can t  t  s  Proposa l

to  w i ld l i f e .
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' J  The  app l i can t  has  i den t i f i ed  t ha t  t he  on l y  add i t i ona l  impac t s  t o
. . i '  w i l d l i f e  f r om m in ing  t h i s  a rea  w i l t  come  f r om subs idence  (no

add i t i ona l  su r f ace  d i s t u rbance  p l anned )  (Chap te r  10 ,  page  1 ) .
P roposed  m i t i ga t i on  i nc l . udes  an  emp loyee  educa t i on  p rog ram
presen t i ng  po ten t i a l  w i l d l i f e  impac t s  and  admon i sh ing  emp loyees  t o
avo i t l  unnecessa ry  d i s t u rbance  and  ha rassmen t  o f  w i l d l i f e .  I n
add i t i on ,  t he  app l i can t  i s  cu r ren t l y  wo rk i ng  on  a  m i t i ga t i on  p l an
wi th  the  U t
impac ts  fo r
10 ,  page  2 )

Compl . iance

f  l { i l d l i f e  R ces (o mi t ioa te
(  Chap te r

c t*tA

The app l i can t
iden t i f y  po ten t ia l

has  p rov ided  su f f i c ien t  w i ld l i f e  in fo rmat ion  to
impac ls - -and has  oroposed acceptab le  mi t iga t ion

Even  though  the
app l i can t  i s  cu r ren t l y  work ing  on  a  m n p lan  w i th  DV{R,  un t i l
t h i s  p lan  i s  f i na l i zed  and  inc luded  in  the  p lan ,  the  app l i can t  i s
no t  in  comp l iance .  There fo re ,  the  fo l low ing  s t ipu la t ion  i s

tha t  i s  accep tab le  to  the  Dh lR and  submi t  th i s  p lan  to  DOGt ' l
fo r  rev iew and  approva l .

L frt,/l*

necessary  fo r  comp l iance .  .  ,  -1

st ipurat ion 8r7.97-(1) -LK > /54 i ' * ,uL; f r ;  
{

r  .  t { i th in  @6-"  r  f  Lnar j {#rou" t ,  the appl icant  must
2  f ina l ize  a  mi t iga t ion p lan for  impacted seeps and spr ings

UMC 817 .121  Subs idence  Cont ro l :  Genera l  Requ i rements  -  DD

Ex is t ing  Env i ro ry len t  and  App l i can t ' s  Proposa l
, l

I  fne  app l i can t  has  submi t ted  comp le te  p lans  (Unp  Chapte r
cons is ten t  w i th  known techno logy  to  p reven t  subs idence  f rom
mater ia l  damage to  su r face  fea tu res  and  renewab le  resources ,
ex ten t  techno log ica l l y  and  economica l l y  feas ib le .  Subs idq

wi I I  be  ma in ta ined  in  a  con t ro l led  manner .

annua l l y  in
( I tem I2 -L2 ,

acco t i nce  w i th  the  USFS subs idence  mon i to r ing  schedu le
MRP) .

CompL iance

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

S t  i  pu la t  i on

None.

r2)
caus ing

to  the

ses  o f  c r i t i ca l  sp r ings  due  to  subs ide

and  spr in

fec ts  f rom subs idence
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UMC 8 I7 .122  Subs idence  Cont ro l :  Pub I i c  No t i ce  -  DD

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

The  mine  i s  loca ted  on  and  ad jacen t  to  federa l  l ands  and
leases .  In fo rmat ion  concernJ .ng  the  m in ing  sequence  and  subs idence
po ten t ia l  has  been  submi t ted  to  the  respec t i ve  federa l  agenc ies .

Compl iance

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

S t i  pu la  t  i on

None.

UMC 817 .124  Subs idence  Cont ro l :  Sur face  0wner  Pro tec t ion  -  DD

Ex is t ing  Env i ronment  and  App l i can t  I  s  Proposa l

The  app l i can t  has  submi t ted  p lans  to  conduc t  subs idence  in  a
con t ro l led  manner  (Chap te r  LZ  Trac t  2  MRP)  to  p reven t  reduced  va lue
or  loss  o f  reasonab le  fo rseeab le  use  o f  su r face  lands .  A  survey
comple ted  by  the  app l i can t  shows no  bu i ld ings  o r  o ther  fac i l l t i es  in
the  a rea  tha t  can  be  a f fec ted  by  subs idence .

Compl iance

The app l i can t  has  no t  comp le te ly
needed  in  the  even t  su r face  fea tu res

shou ld  become a f fec ted .

S t ipu la t ion  817 .124- ( l ) -DD

Same as  S t ipu la t ion  UMC 817 .97- ( l ) -LK .

UMC 8L7 .L26  Subs ic lence  Cont ro l :  Bu f fe r  Zone  DD

Ex is t ing  Env i ronment  and  App l i can t  I  s  ProposaL

Subs idence  p lans  submi t ted  by  the  app l i can t  a l low fo r  bu f fe r
a  zones  ad jacen t  to  perenn ia l  s t reams o r  s ign l f i can t  wa te r  sources
t l4 (  pub l i c  wa te r  supp ly  ) .  P lans  show tha t  aqu i f  e rs  w i l l  no t  be

r  d is rup ted  by  subs idence  and  tha t  no  bu i ld ings ,  impoundments  o r
fac i l i t i es  ex is t  on  the  a rea  to  be  undermined .

Compl . iance

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

S t ipu la t ion

None.

O5B 2R

addressed  remed ia l
such  as  sp r ings  and

ac t ion
r@i-iFi

\r---{ t f

\ w**d"'Al
,> wit/ilag{

tury((._



?c frte : AO/c'ts/c:: / z, {y

RECEIVED
'ocT 2 Um

Dtvfsrolt oF ol?-
GAS e m$$t{o

-  .  
. , 1 . 9 - g  , .  o *

' ! t

a
1

i: ' | :
t'fl.

tx:
l=l)

September  27,1984

SCOTT M MATHESON
@VERNOR

STATE OF U1AH
0EPACTMENI OF CO[rViJNtrv AriO
ECONOMIC OEVELOPMENI

MELVIil I SMITH. OIRECTOF

3@ FrO GnANO€

SALT LAKE CIW UIAH 8.l0r,r r6a

TELEPfiONE 801 1533.5755Janes l { .  Sml  th ,  , t r .
Admln is t ra tor
Minera l  Resource Deve lopment
And Rec lamat lon proqra i r

Q!  v l  s i  on  o f  0 i l -  ,  Gas 
-& 

i l l  n l  ng4241 Sta te  0 f f t ie  sur ic tn ; '
Sa l t  Lake Cl ty ,  Utah 84 l f l4

At tn :  D.  l {ayne Hedberg

RE:  Perml  t  App l  I  ca t l  on  f  o r -Genwal  coa l  Conpany 's  c randa l  I  canyon l r l i  ne ,Lease Tract  #2,  ACT/OlS lO3Z,  ro ider 'No.  Z ,  Ernery  County
ln  Reply  Refer  To Case l {0 .  H407

Dea r  l f  r .  Smi  th  i

The u tah Preservat lon Of f ice  h !s  recefved yogr  le t te r  o f  Septernber  lz ,I  984'  resardrns . ! l te permit  appi iq;r ! in ' ior-  the c; ; ; ; i  coar company, sCrandal  I  Canyon l r f i  ne ,  t -eaie T lac i -* i .  "

Af ter  revrer  of  the documentatron provrded concernrnE cur turar  resources
l l  !h.  ProJect area.,  our-oi i i i i - io[ i ; ' ; ; ; i t ! - l i l ' i i i rYsron of 0n, Gas &l ' l i  n l  ng  that  the app ioved Forest  serv lce  repor t  rou l  d  be adequate  toinc lu i le  as  ev ldent i  o f - i  iu rvey be lng cornp le ted o f  the proJect  area,  and
!ha!  th ls - repor t  ls  comple te  and cou ld  be t ransmi t ted to  the Of f tce  o fS u r f a c g  M i n i i r g .  

v v r r v  v s  b r s r " t r r t r r , t E u  t , u  I ' t t E  u t t t t ' l

Slnce no forna l  consu l ta t fon fgquest  concern lng e l lg lb l l l t y ,  e f fec t  orqftrsat lon as ggt l tned-by 36-cFd-400;; ;  inar i i t .a '6y you, rhls let terrepresents a response foi  fnformat ion ioncerning- ioci t lon of  cul turalresources.  I f  you have any quest lons or  concer is ,  p lease contac t  me a t533-7039.

State History
(ulAH sTArE HTSTORTCAT SOCTE Y)

J LD:  J  rc  :  H407l0885V

stateHistoryBoard: Milto|rc.Abrams,chairmen r TtnmasG Atexander . phiiliDA Builen . J €ldtnoorman . Eti:aberhGnttath
waYneK Htnton ' OeanL May . OavrdS.Monson . wrttramO.Owens . Hetenz.paganfiotas . AnandA yang

Division of

Janes tJ /oykman
9ql_ tura /  Resource Advf  soroff tce 5t  State nr i ior i i

Preservat lon 0 f f lcer
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United States Department of the Interjor
BUREAU OF LAND MANACEIVIENT

UTAH STATE OFFICE
]24 SOUTH STATE, SUITE ]OI

SALT LAKE CITY, UTAI{ E4I I I.2303

Gtober 11, 1995

lb: 
ffi$t 

Folbrook, osrt senlor projec€ lfanager, state of utarr,

Attn: &n l{aton

Frqn: Chief, Stld lllnerats and lttnirq taw
subJect: 

ffiff*ll 
eardall cat:gt lt{trE' Eteq' cornrv, stah'

the fuu'owing srbject tnftrnatton has been receieed in ttrls office fcr reyiew:
ll. y9]qnes turrarded wifn wrrr le_ttel +."d septerrber 12, 1985, ardtdeneified as 'ulnirlg ,re--*r-.tion.p1lrrr-.c rct 2, canaarr Canpn !tLne.,
Pagee fomrrled 

Tg !o,rr letter -d1q"d Se_ternber 20, 19g5, ard 
-.

identlfied as 'og/osdi u! ;q{ riir*iltlf of MRp angr&ne't prans ro i*reaseC(HStiOn.r 
--' -s.-*.bL€rr (rf r'!!cli ant9fnl€nt Flafft tO ry=__:.

llle aborre lnformatlon has been rerrlernd &r oqllarra wtth 43 cFR 34g2.1(c) rpartictrlarly lhe rleour; .**.rr- *tl got 
"trb" E; 

"i&zl 
or rndergrornrdninlng ert of e 

"rli*l ii-- lc reri also regrnsted b rDre anlz orfttetsrlth frrtrrre recoeerli oi coai Resou36r5.

lre tsevolrmc- srbntttal apllar! b be a coqglete regrrhlttal of the volrmeldentlfled as rease tt*tfl-rervtened--I" dtli-oia"J-ru'-"o*''t"a cr b1z orrnsnorandrm dateat cL.bber 3Ol'tgOf .-- 
--- sr'- trf,t.$sE cuEr rltlElEcl oo bf ,

tte ftu*tng ae qrt qDcnts qr tlre nerry ertsntttalE llSted &ovel
l' llE trD rEs tact 2 rrohnes pwlde deqrrate inforrnation fcr tsrereqrirements of {3 crR rlei.rJ"-l 

';i; 
# rcsudE;;-;r b satsisfy rheconcerns of our erbJeet nsnorsrdd d"t"d- d60"" 30, 19g4.

2' 
.-,fiti-1t"tt9 plan as Eubmltted does rpt confllct d$ firturereco\rery of coal resourcei. 

-

| 3' Plate !2, "ulnl$-Fq*e by- Flrture Fer:nlt.f TtriE print ts mtI apprwed as slrbnitted' 
-at 

urrs- tlni, t-r,. oiry cral laBrs that cenqar ccnpanvI has a leqal rlghr r"- 
"d, 

1"1 frd ; E+r I ad rracr 2 as shown. l*I other larr:ls shonn 'du 
- 

t"qu-1""--in";- iliuo*i-ooT-i""*" be issued.I s. energency lease h""-b"*t-fiiJ 'il-il Gi* cqrsidered. 
'"*" be issue

I

uT :  c  b1

I : I  R fFLr  R€FEN TO

3482
Sl€0G2C48

rLo r l
^  ^ J  J ' l

I  . -  . . : '  . ;  j

E\-sL



4 . PIAtE TI, "erandall, Canlon ltlne 1t€rt 2 Uining Plan Eiamtha
. [tese dlscrepancies can beSean.i as shonn €tre bo

qrorcd by

5. Plate t(Il-sr rsrbsldence Linl,t.i ltre agles of draw used on tfiis
9!"*itg are larger tian the angle of drry generalllr acepted for ttris coal
fleld. Mtnable coal resert rsr 

-that 
are redr:cea becase oi an ansle of draw

iwolnent, nust trane BIl.t prtlcipation aril 4prwal.

!s have detennlned Atat the total plan sbnlsston, racts 1 ant 2t ate deouate
for BIM afitinistratlon of the assoclated Federal coal lease(SlF062548) and tiat
maxlmn reeo\tery can be chierrcd rittrin the ltriltts of $e eoulFlent and
techrology ore_sented in the 5[an. @ 4f_l@_..3rrdqlgrqurd
q$fng nrt of ttre pnnit 4pllcation-frr Cract Z anit tfie

angle of dra.

l"J-/* z/ ztz4so
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