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CHAPTER 5: GEOLOGY

6 .1  SCOPE

Th is  chap te r  p resen t s  d i scuss ion
w i t h i n  and  ad jacen t  t o  t he  pe rm i t  a rea ,
a reas  S t  062648  and  U  054762 .

6 .2  METHODOLOGY

of  geo log i c  cond i t i ons
wh i ch  cons i s t s  o f  l ease

Conc lus i ons  he re in  a re  based  on  f i e l d  Reconna i ssaDC€r
exp lo ra to r y  d r i 1 l i ng ,  and  p rev ious  documen ta t i on .

6. 3 REGIONAL GEOLOGIC FRAI'IEWORK

The  Wasa tch  P la teau  cons i s t s  o f  Te r t i a r y  and  C re taceous
s t ra ta ;  mos t l y  l imes tone ,  sands tone r  dnd  sha le  t ha t  d i f f e r  i n
res i s t ance  t o  e ros ion  (Dav i s  and  Doe l l i ng ,  L977 ) .  L imes tones  and
sands tones  gene ra l l y  f o rm  c l i f f s ,  whe reas  t he  sha les  f o rm
recess i ve  s l opes .

S t ra t i g raph i c  un i t s  p resen t  i n  t he  v i c i n i t y  o f  t he  C randa l l
Canyon  a rea  i nc l ude  f r om younges t  t o  o l des t  ( 1 )  t he  No r th  Ho rn
Fo rma t i on  ( s1ope - fo rm ing  muds tone  and  sands tone ) ,  ( 2 \  t he  P r i ce
R ive r  Fo rma t i on  wh i ch  cons i s t s  o f  t he  basa l  Cas t l ega te  Sands tone
Member  ( c l i f f - f o rm ing  sands tones ,  cong lomera tes  and  m ino r  amoun ts
o f  sha le  o f  de l t a i c  i n  o r i g i n )  and  t he  Uppe r  P r i ce  R i ve r  Member
(  s t eep  s l ope - fo rm ing  sands tone  w i t h  m ino r  i n t e rbeds  o f  pebb le
cong lomera te  and  sha le  o f  f l u v i a l  o r i g i n ) ,  ( 3 )  t he  B lackhawk
Fo rma t i on  ( c l i f f - f o rm ing  sands tone  unde r l a i n  by  s l ope - fo rm ing
muds tone ,  sha le  and  coa l  o f  pa luda l  o r i g i n ) ,  ( 4 )  t he  S ta r  Po in t
Sands tone  ( c l i f f - f o rm ing  sands tones  cons i s t i ng  o f  de l t a i c  and
beach  depos i t s ) ,  and  (5 )  t he  Masuk  Sha le  Member  o f  t he  Mancos
Sha1e  ( s l ope - fo rm ing  mar i ne  sha les ) r  r e fe r  t o  I t ems  6 -3  and  6 -4
and  P la te  6 -1 .  The  S ta r  Po in t  Sands tone  con ta i ns  one  o r  seve ra l
sha le  t ongues  o f  t he  unde r l y i ng  Masuk  Sha le  i n  t he  Wasa tch
P la t , eau  reg ion .

The  s t r a t i g raph i c  r eco rd  p roduced  by  t hese  un i t s  i nd i ca tes
tha t  depos i t i on  up  t h rough  t he  B lackhawk  Fo rma t i on  cons i s ted
mos t l y  o f  f i ne -g ra i ned  de t r i t us  unde r  cond i t i ons  o f  r e l a t i ve l y
qu ie t  and  un i f o rm  sed imen ta t i on  (Dav i s  and  Doe l l i ng '  1977 \ .  An
e ros iona l  d i scon fo rm i t . y  ex i s t s  a t  t he  t op  o f  t he  B lackhawk
Fo rma t i on  wh i ch  i s  ove r l a i n  by  coa rse  c l as t i c s  o f  t he  Cas t l ega te
Sands tone .  These  coa rse  con t i nen ta l  sed imen ts  sugges t  t ec ton i c
movemen t  to  the  wes t  and  p robab ly  mark  the  onse t  o f  t he  La r im ide
o rogeny  (Dav i s  and  Dce l l i ng ,  L977 ) .
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T h e  W a s a t c h  P l a t e a u  l i e s  i n  a  t r a n s i t i o n  z o n e  b e t w e e n  t h e
r e l . a t i v e t y  s t . a b l e  C o l o r a d o  P l a t e a u  t . o  t h e  e a s t  a n d  t h e  r e l a t i v e l y
c o m p l e x  a n d  u n s t a b l e  B a s i n  a n d  R a n g e  p r o v i n c e  t o  t h e  w e s t  ( D a v i s
a n d  D o e l t  i n q  ,  I 9 7 7  )  .  S t . r a t a  o f  t h e  w e s t e r n  W a s a t c h  P l a t e a u  d i p
i r r t o  a  c o m p l e x l y  f a u l t e d  m o n o c l i n e ,  w h e r e a s  s t r a t a  o n  t h e  e a s t
s i d e  h a v e  p r e d o m i n a n t l y  g e n l l e  d i p s  a n d  f a u l b s  a r e  l e s s  n u m e r o u s
( D a v i s  a n d  D o e l 1 i n g ,  I 9 7 7 1 .

M a  j  o  r  f  a u  1  t s  p r e s e n t  w i t h i n  t - h e  r : e g  i o n  o f  t h e  c o a l  f  i e l d s
a r e  n o r t h - t r e n d i n g  w i t h  m a x i m u m  d i s p l a c e m e n t s  o f  u p  t o  2 , 3 0 0  f e e t
(  D a v  i s  a n d  D o e l  1  i n g  I  L 9 7 7  )  .  M a n y  n o r t h - t r e n d i n g  f a u l t s  w i t h
m i n o r  d i s p l a c e m e n t s  a r e  p r e s e n t  a n d  f e w  e a s t - t r e n d i n g  f a u l t s ,
m o s t  o f  w h i c h  h a v e  d i s p l a c e m e n t s  o f  l e s s  t h a n  1 0 0  f e e t ,  a r e  a l s o
p r e s e n t  I o c a l 1 y .

M o s t  o f  t h e  s t . r a t a  i n  t - h e  c o a l  f i e l d  f o r m  b r o a d  a n t i c l i n e s
a n d  s y n c l i n e s  t h a t  t r e n d  n o r t h e a s t .  o r  a r e  r : o u g h l y  p e r p e n d i c u l a r
t - o  t h e  p r i n c  i p a l  f  a u l t  z o n e s  ( D a v i s  a n d  D o e l  l i n g  ,  I 9 7 7  )  .

6 . 4  G E O L O G Y  O F  P R O J E C T  V I C I N I T Y

The  d ra i nage  bas in  o f  C randa l l  Canyon  cove rs  app rox ima te l y
5 .7  sgua re  m i l es  and  exposes  s i x  geo log  i c  un  j - t s ,  wh i ch  range  i n
age  f r om Cre taceous  t o  Te r t i a r y .  Su r face  l ands  w i t h i n  t he  pe rm i t
a rea  cons i s t  en t i r : e l y  o f  ou t c rop  exposu res  o f  sands tones ,
mud rocks  and  coa l  o f  t he  Cas t l ega te  Sands tone ,  B lackhawk
Fo rma t i on ,  S ta r  Po in t  Sands tone  and  P r i ce  R i ve r  Fo rma t i on  and  a re
shown  on  F igu re  7 *1 .

The  H iawa tha  and  B l i nd  Canyon  coa l  seams ,  wh i ch  w i l l  be  o f
impo r tance  i n  t he  pe rm i t  a rea  a re  p resen t  a t  o r  nea r  t he  base  o f
t he  B lackhawk  f o rma t i on  (Campan ian  i n  age ) .  Seve ra l  o the r  t h i n
l en t i cu l a r  coa l  seams  a re  p resen t  a t  t he  p rope r t y ,  bu t  none  a re
o f  s i gn i f i can t  t h i ckness  o r  o f  p robabJ -e  l a te ra l  ex ten t  t o  be  o f
any  economic  i n t e res t .  On l y  t he  H iawa tha  seam i s  o f  su f f i c i en t
t h i ckness  t o  be  economica l l y  r ecove rab le .

The  H iawa tha  coa l  seam has  been  m ined  and  i s  exposed  a t  an
app rox ima te  e l eva t i on  o f  7900  f eeb  ams l  r  r e fe r  t o  f t em  6 -1 .
M in ing  ove rbu rden  above  t he  H iawa tha  coa l .  seam i n  t he  pe rm i t  a rea
cons i  s t s  o f  t - he  B lackhawk  Fo rma t i on ,  Cas t l ega te  Sands tone  '  and
the  Uppe r  P r i ce  R i ve r  Member .  Su r face  ou t c rop  o f  t hese
fo rma t i ons  r i ses  f r om app rox imabe l y  7900  f ee t  ( ams1 )  t o
app rox ima te l y  9600  f ee t  a t  t he  no r t hwes t  co rne r  o f  l ease  a rea  U
054762 .  Th i s  r esu l t s  i n  a  max imum ove rbu rden  o f  app rox ima te l y
1700  f ee t  w i t h  an  ave rage  ove rbu rden  o f  app rox ima te l y  700  t o  800
fee t .  The  en t i r e  a rea  i s  unc le r l a i n  by  t he  S ta r  Po in t  Sands tone .

Geo log i c  i nspec t i on  r : f  t he  p rope r t y  i nd  i ca r -es  t hab  p r i o r
m in ing  o f  t he  H iawa tha  Seam d id  no t  encoun te r  subsu r face  wa te r .
The  maps  subm i t t ed  as  I t ems  6 -3  and  6 -4  and  P la te  6 -1  a re
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o t o  t he  m ine  pe rm i t  a rea  and  a re  no t  i n tended  to  c lea r l y  de f i ne
the  geo log i c  f o rma t i ons  i n  t he  a rea  as  t he  H iawa tha  seam i s
en t i re l y  cove red  by  rock  un i t s  o f  t he  B lackhawk  Fo rmat ion  as  we l l
as  by  t he  P r i ce  R i ve r  Fo rma t i on  w i t h i n  t he  l ease  a reas .  Due  t o
e ros ion ,  no  o the r  geo log i c  f o rma t i ons  wh i ch  l i e  s t r a t i g raph i ca l l y
above  the  P r i ce  R ive r  Fo rma t ion  a re  p resen t  w i th in  the  m ine  a rea .

Ana lys i s  o f  coa l  samp les  co l l ec ted  f rom the  H iawa tha  Seam
ind i ca te  t ha t  i t  i s  a  h i gh  vo la t i l e  b i t um inous  coa l  w i t h  a  BTU
con ten t ,  r ang ing  f o rm  12 r500  t o  13 r000  BTU 's ,  ash  con ten t  o f  6 *  t o
8 t ,  mo i s tu re  o f  38  t o  5 t ,  vo l a t i l e  ma tLe r  f r om 40 t  t o  44 * ,  f i xed
ca rbon  f r om 43*  t o  46 *  and  su l f u r  f r om 0 .38  t o  0 .8 t .  Fo rms  o f
Su l f u r  ave rage  0 .204  py r i t i c  su l f u r ,  0 .09 t  su l f a te  su l f u r r  dDd
0 .50*  o rgan i c  su l f u r .

Add i t i ona l  t echn i ca l  i n f o rma t i on  has  been  subm i t t ed  t o
de te rm ine  t he  na tu re ,  dep th  and  Lh i ckness  o f  t he  coa l  seams  '
r i de r  seams ,  ove rbu rden  and  i n te rbu rden  s t ra ta  fo r  t he  pe rm i t t ed
m ine  a rea  based  upon  d r i l l i ng  comp le ted  i n  1985  ( r e fe r  t o  I t ems
5 -1  and  5 -5  and  P la tes  3 -2  and  3 -3  ) .  The re  i s  i nsu f f i c i en t
ev idence  t o  suppo r t  t he  p resence  o f  t he  B l i nd  Canyon  Seam in
Cranda l - l  Canyon ,  bu t  f u r the r  t o  l he  sou th ,  i t  t h i ckens  sou thward
to  t he  ! { i 11  Fo rk  a rea ,  beyond  wh i ch  i t  aga in  i s  o f  l i t t l e  va lue
(Doe1 l i ng ,  I 972 r  p .189 ) .  The  o l d  wo rk i ngs  can  p rov ide
in fo rma t ion  on  the  l ower  seam (H iawa tha )  and  some g round  wa te r
i n fo rma t i on  bu t  no th i ng  abou t  t he  o the r  seams .  Add i t i ona l
geo log i c  i n fo rma t ion  was  submi t ted  by  Mr .  Wo l l en  wh ich  con ta ined
spec i i i c  l i t ho l og i c  cha rac te r i za t i ons  o f  t he  i n te rbu rden ,  and  t he
s t ra ta  immed ia te l y  above  and  be low  the  coa l  seams ,  re fe r  t o  l t ems
6 -L ,  I t ems  6 -2 .  I t ems  6 -3  and  6 -4  we re  ob ta i ned  f r om Doe l l i ng
( I 972 )  f o r  add i t i ona l  r eg iona l  i n f o r rna t i on .

6 .4 .1  STRATTGRAPHY

The  B lackhawk  fo rma t ion  i s  compr i sed  o f  app rox ima te l y  1000
fee t  o f  g ray ,  ca rbonaceous  sha les ,  s i l t s t ones ,  coa l s  and  t h i n
in te rbedded  sands tones .  The  coa l  beds  to  be  m ined  nea r  the  base
o f  t he  f o rma t i on  a re  6  t o  14  f ee t  t h i ck  and  a re  gene ra l l y
c l ass i f i ed  as  a  h i gh  vo la t i l e  b i t um inous  coa l  w i t h  a  su l f u r
con ten t  o f  0 .308  t o  1 .00 t ,  The  b l ackhawk  f o rma t i on  i s  unde r l a i n
by  t he  mass i ve ,  c l i f f  f o rm ing  S ta r  Po in t  Sands tone  wh i ch  i s  200
to  400  f ee t  t h i ck .

An  accu ra te  s t r a t i g raph i c  sec t i on  based  pn  t , he  wo rk  o f
Doe l l i ng  wh i ch  has  been  con f i rmed  by  f i e l d  ana l ys i s  o f  d i s t ances
be tween  the  m inab le  coa l  seams  and  the  th i ckness  o f  ove rbu rden  i n
the  m ine  a rea .  I t em  6 -1  i nc l udeso  two  s t r a t i g raph i c  sec t i ons
wh ich  l re re  ob ta ined  by  t rave rs ing  the  s t ra t i g raph ic  co lumn f rom
Cranda l l  C reek  t o  t he  Cas t I e  Ga te  Sands tone .  The  en t i r e
s t ra t i g raph ic  co lumn i s  shown  in  I t em 5 -1  fo r  t he  pe rm i t  a rea  as
on ly  the  B lackhawk  Fo rmat ion  ex i s t s  as  ove rbu rden  i n  the  sou the rn
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pa r t  o f  t he  pe r rn i t  a rea  ( f o rmer l y  ca l l ed  T rac t  1 ) .  The
s t ra t i g raph i c  sec t i on  accompan ies  t h i s  chap te r  as  pa r t  o f  I t em  6 -
4 .

A coal  isopach and overburden isopach map showing the depth
to  the  m ineab le  H iawa tha  Seam i s  i nc luded  as  P la te  6 -2  to  suppor t
ex t rapo la t i on  o f  g round  wa te r  hyd ro logy  p ro jec t i ons  f rom nearby
mines  to  t . he  Cranda l l  Canyon  M ine  and  to  suppor t  p ro jec t i ons  o f
subs idence .

See  sec t i on  5 .5 .2 .

6 .4 .2  STRUCTURE

Forma t i ons  i n  t he  Wasa tch  P la teau  o f  t h i s  gene ra l  a rea
gen t l y  d i p  1 -3  deg rees  wes twa rd  o f f  t he  wes t  f l ank  o f  t he  San
Ra fae l  swe11 .  The  reg iona l  s t r uc tu re  a l t i t ude  i s  b roken  by
seve ra l  no r t h - sou th  t r end i rg ,  h i qh  ang le  no rma l  f au l t s  wh i ch
o f f se t  Lhe  rocks  f rom less  than  10  fee t  t o  app rox ima te l y  250  fee t
o r  more .  The  ma jo r  f au l t s  as  mapped  ind i ca te  tha t  t he re  a re  no
ma jo r  f au l t s  p resen t  i n  t he  pe rm i t  a rea .  Sp r i ngs  a re  p resen t  i n
the  upper  reaches  o f  t he  canyon  nea r  the  Cas t l ega te  Sands tone -
B lackhawk  Fo rma t i on  con tac t .  Seve ra l  seeps  o f  wa te r  have  been
no ted  i n  t he  C randa l l  Canyon  a rea  i s su ing  f r om the  S ta r  Po in t
Sands tone .  A  comp le te  d i scuss ion  o f  t he  sp r i ngs  and  seeps
encoun te red  w i th in  the  pe rm i t  a rea  i s  i n  Chap te r  7 ,

6.5

App l i can t  has  p rov ided  a  s t ruc tu re  map  as  l t em 6 -3 .

GEOLOGY OF COAL BED AND ADJACENT UNITS

6 .5 .1  EXPLORATION AND DRILL ING

In fo rma t i on  based  on  f i e l d  r econna i ssance  exp lo ra t i on  was
ob ta ined  f r om the  sou the rn  ha l f  o f  l ease  a rea  SL  062648  (  87 .22
ac res ) .  W i t h  no  s t r uc tu ra l  d i s t u rbances  and  i n fo rma t i on  f r om
prev ious  m in ing r  w€  f ee l  we  can  gua l i f y  t he  rese rves  on  t he  87 .22
ac res .  Economics  e l im ina tes  d r i l l i ng  o f  such  a  sma l l  pa rce l  f o r
exp lo ra to r y  r easons .  See  map  i nc l uded  as  I t em 6 -4  w i t h i n  t h i s
chap te r  f o r  ou tc rop  i n fo rma t ion .

6 .5 .2  STRATIGRAPHY

The  s t r a t i g raphy  i n  t he  pe rm i t  a rea  and  v i c i n i t y  o f  t he
Cranda l l  Canyon  M ine  cons i s t s  o f  t he  Mesaverde  g roup  fo rma t ions .
The  s t r a t i g raphy  o f  t he  pe rm i t  a rea  i s  i nc l uded  w i t h i n  Sec t i on
7 .  L .2 .L .  Add i t . i ona l  i n fo rma t ion  i s  con ta ined  i n  t . he  t ' l i n i ng  and
Rec l  ama t i on  P1an ,  Hun t i ng ton  Canyon  No .  4 ,  M ine  Pe rm i t
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App l i ca t i on  submi t ted  by  Beaver  C reek  Coa l  Company  Par t  5 .4 .  I
S t ra t i g raphy ,  pages  6 -4  th rough  6 -10 .

App l i can t  has  i nc l uded  two  l i t ho log i c r  dep th  co r re l a ted
sec t i ons  t o  show  th i cknesses  o f  i n t e rbu rden  and  coa l  f r om the
S ta r  Po in t  Sands tone  to  the  su r face .  These  geo log i c  sec t i ons  a re
a t t ached  t o  t h i s  documen t  f o l l ow ing  t h i s  chap te r  as  I t gm 6 -1 .
The  l i t ho fac ies  o f  t he  B lackhawk  Fo rmat ion  i n  t he  v i c in i t y  o f  t he
m ine  a rea  a re  shown  i n  s t r a t i g raph i c  sec t i on  w i t h i n  I t em  6 -1 .
These  sec t i ons  shou ld  p rov ide  su f f i c i en t  t echn ica l  i n fo rma t ion  to
de te rm ine  t he  na tu re ,  dep th  and  t h i ckness  o f  t he  coa l  seams ,
r i de r  seams ,  ove rbu rden  and  i n te rbu rden  s t r a ta  f o r  t he  pe rm i t
a rea .  The  t h i ckness  and  ex ten t  o f  a I l  f o rma t i ons  i n  t he  a rea
ad j  acen t  t o  the  m ine  a rea  a re  shown  on  F igu re  7 - I  w i th  re la ted
d i scuss ion  i n  Sec t i on  7 . I . 2 . I .

The  d r i l l i ng  resu l t s  ob ta i ned  du r i ng  1985  i nd i ca te  t he
p resence  o f  t he  B l i nd  Canyon  seam a l t hough  i t  i s  o f  unm ineab le
th i ckness ,  r e fe r  t o  f t ems  6 -L  and  6 -5 .  The  uppe r  seam w i l l  be
ca l l ed  the  B l i nd  Canyon  Seam a t  t he  reques t  o f  DOGM to  s imp l i f y
d i scuss ion .  The  same  seam has  been  re fe r red  t o  as  t he  "uppe r
H iawa tha  Seam"  and  the  " l o l ve r  Bear  Canyon  Seam"  a t  va r i ous  o the r
I oca t i ons .  The  USGS i s  sa t i s f i ed  t ha t  t he  uppe r  seams  a re  o f
uneconomic  impor tance .  Re fe r  t o  f t em 6 -2 .  t

The  upp i i " "na  fee l s  t ha t  t he  c ross  sec t i ons  submi t ted  w i th
th i s  documen t  w i l l  a l so  sa t i s f y  t he  gues t i ons  o f  coa l
r ecove rab i l i t y ,  and  roo f  and  subs idence  s tab i l i t y  f ac to r s
i nvo l v i ng  s t r a ta  t ype  and  t h i ckness .

6 .5 .3  STRUCTURE

P la tes  3 -2 ,  3 -3  and  6 -2  show  s t r i ke  and  d i p  p rov id i ng  an
ave rage  s t r i ke  ove r  t he  en t i re  a rea  where  the  coa l  ou tc rop  da ta
have  been  ob ta ined ,  An  ave rage  s t r i ke  des igna t i on  was  necessa ry
due  t o  t he  seve re  e ros iona l  and  geog raph i c  cond i t i ons  o f  t he
a rea ,  wh ich  wou ld  make  any th ing  bu t  an  ave rage  o r  mean  d i rec t i on
h igh l y  i naccu ra te .  The  de te rm ina t i on  o f  t he  d i p  was  a t  seve ra l
po in t s  and  ave raged  fo r  a  mean  de te rm ina t i on .

The  g round  wa te r  hyd ro logy  and  aqu i fe rous  po ten t i a l  o f  t he
fo rma t ions  p resen t  i n  C randa l l  Canyon  pe rm i t  a rea  a re  d i scussed
in  de ta i l  i n  Chap te r  7 ,  Sec t i on  -1  . I . 2 .

Based  on  the  above  i n fo rma t ion  conce rn ing  the  fo rma t ions  and
coa l  seams  p resen t  i n  t he  Mesaverde  g roup ,  and  tha t  t he  Mesaverde
Group  f o rma t i ons  i n  C randa l l  Canyon r  ds  desc r i bed  by  Doe l l i ng
(L9 '72 )  ,  and  as  desc r i bed  by  app l  i can t ' s  f  i e l d  wo rk ,  a re  as
typ i ca l  as  found  e l sewhere .  We be l i eve  the  fo l l ow ing  i n fo rma t ion
shou ld  be  accep tab le  t o  DOGI I {  as  i t  r e l a tes  t o  t he  hyd ro log  i c
cond i t i ons  o f  Genwa l r s  pe rm i t  a rea .
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( 1 )  I n fo rma t i on  p resen ted  i n  Sec t i on  7 . I . 2 .2  i nd i ca tes  t ha t
t he  wa te r  t ab le  i n  t he  S ta r  Po in t  Sands tone  i s  be low  the  coa l
seams  o f  t he  l owe r  B lackhawk  Fo rma t i on .  The  f l ow  o f  g round  wa te r
i n  t he  f o rma t i on  i s  t owa rd  Hun t i ng ton  C reek .

(2 \  The  S ta r  Po in t  Sands tone ,  wh i ch  unde r l i es  t he  H iawa tha
seam,  i s  p redom inan t l y  a  l i gh t  - g ray  mass i ve  sands tone  h t i t h  m ino r
i n te rbedded  l aye rs  o f  sha le  and  s i l - t s t one  nea r  i t s
base  (Doe1 ) - i ng  |  1972 ) .  I n  t he  v i c i n i t y  o f  t he  m ine ,  t he  S ta r
Po in t  Sands tone  i s  200 -400  f ee t  t h i ck .  The  S ta r  Po in t  Sands tone
se rves  as  an  impo r tan t  r eg iona l  agu i f e r  (Dan ie l son  e t  a l . ,  1981 ) '
y i e l d i ng  wa te r  t o  seve ra l  m ino r  and  some  ma jo r  sp r i ngs  whe re
f rac tu red  and  j o i n ted .

(3 )  The  B lackhawk  f o rma t i on ,  dL  t he  base  o f  wh i ch  t he
H iawa tha  seam i s  l oca ted ,  cou ld  con ta i n  pe rched  agu i f e r s  i n  t he
len t i cu l a r  sands tones  i n te rbedded  w i t h i n  t he  sha les .  The  sha les
o f  t he  B fackhawk  Fo rma t i on  a re  on l y  s l i qh t l y  pe rmeabLe ;
consequen t l y ,  g round  wa t -e r  w i t h i n  t he  f o rma t i on  i s  pe rched .  The
sha les  o f  t he  B lackhawk  f o rma t i on  a re  ben ton i t i c  and  swe l l  when
we t ;  t he re fo re ,  f au l t s  and  f r ac tu res  i n  t he  B lackhawk  t end  t o
sea l  ,  . l - im i t i ng  seconda ry  pe rmeab i l i t y ,  r e fe r  t o  t he  excep t i ons
i t em ized  i n  Sec t i on  7 .7 .2 .2  (SP-53  t h rough  SP-58 ) .

I f  pe rched  wa te r  i s  encoun te red  f r om the  B lackhawk
Fo rma t i on ,  due  t o  d r i l l i ng  o r  f r om the  s t r a i ns  assoc ia ted  w i t h
subs idence ,  i t ' s  ve r t i ca l  f l ow  t o  deepe r  s t r a ta  wou ld  be  a l t e red .
Some  pe rched  aqu i f e r s  r e l eas ing  wa te r  unde r  t opog raph i c
cond i t i ons  as  sp r i hgs ,  may  be  a f f ec ted .

See  6 .4 .2  above .

6 .5 .4  DETAILED COLUMNS OF INTEREST AND CROSS SECTIOI ' IS

S e e  f t e m  6 - L  i n c l u d e d  w i t h  t h i s  c h a p t e r .  S t r a t i g r a p h i c
s e c t i o n  A  w a s  t a k e n  a t  t h e  p o r t a l .  a r e a  a n d  s t r a t i q r a p h i c  s e c t i o n
B  w a s  t a k e n  5 0 0  f e e t  e a s t  o f  t h e  p o r t a l  a r e a ,  r e f e r  t o  P l a t e  6 - 2
f o r  l o c a t i o n s  o f  A  a n d  B .

6 . 5 . 5  C O A L  R E S E R V E S

Coa l - seam da ta  f  o r  l - ease  a rea  SL  062648  i nd  i ca tes  t ha t
app rox ima te l y  840 r000  t ons  o f  coa l  a re  i n  p l ace ,  o f  wh i ch  400 '000
tons  a re  recove rab le .  Lease  a rea  U  54762  con ta i ns  app rox ima te l y
2 .5  m i l l i on  t ons  o f  coa l  i n  p l ace ,  o f  wh i ch  app rox ima te l y  1 .5
m i l - l  i on  t ons  a re  recove rab le . App rox ima te l y  0 .5  m i l l i on  t ons
w i l l  be  l e f t  i n  p l ace  f o r  f i na l  r e t r ea t  l eav ing  app rox ima te l y  one
m i l l i on  t - ons  m ineab le  du r i no  advance .
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The  H iawa tha  seam i s  t he  on l y  seam i n  t he  m ine  p l an  a rea
tha t  i s  o f  m ineab le  th i ckness .  The  H iawa tha  seam ave rages  6  fee t
th i ck  i n  l ease  a rea  SL  062648 .

The  in fo rma t ion  ob ta ined  f rom bo th  d r i 1 l  ho les  I  and  2  show
the  B l i nd  Canyon  be ing  app rox ima te l y  59  and  40  i nches  t h i ck '
respec t i ve l y ,  wh ich  makes  th i s  seam unmineab le  and  o f  no  economic
va lue .  The  B l i nd  Canyon  i s  l oca ted  app rox ima te l y  40  to  60  fee t
above  t he  H iawa tha  seam.  Re fe r  t o  P la ted  3 -2  and  6 -2  f o r
l oca t i ons .  The  B l i nd  Canyon  ex i s t s  on  app rox ima te l y  50  ac res  o f
t he  p rope r t y  w i t h  an  ave rage  he igh t .  o f  4  f ee t ,  t h i s  t r ans la tes
i n to  app rox i r na te l y  418 ,  000  t ons  o f  coa l  i n  p l  ace  .  Th i s  seam
rema ins  fa i r l y  con t i nuous  ac ross  the  p rope r t y .

Coa l  depos i t  and  rese rve  i n fo rma t ion  i s  regu i red  by  30  CFR
211 .10  ( c ) (6 ) ( i )  wh i ch  mus t  con fo rm  w i t h  t he  i n fo rma t i on
submi t ted  w i th  the  m in ing  and  rec lamat ion  p1an .  Rev i s ions  to  the
Gene ra l  M in i ng  Orde r  No .1  has  been  subm i t t ed  t o  t he  USGS as
requ i red .

5 .5 .5 .  I  Rese rve  C lass i f i ca t i ons

F rom USGS f i gu res .  A  map  i s  p rov ided  de l i nea t i ng  coa l
ou tc rop  l i nes  fo rm the  H iawa tha  and  B l i nd  Canyon  seams  w i th  the
s t r i ke  and  d l p  i nd i ca ted  a t  one  po in t ,  r e fe r  t o  P la te  6 -2 .

6 .  5 .  5 .  2  Coa l  QUa I  i t y  and  Cha rac te r i s t i c s ,  Su l f u r
Fo rms ,  C lay  and  A l ka l i n i t y

The  py r i t e ,  a l ka l i n i t y  and  c l ay  con ten t  i n f o rma t i on  i s  f r om
samp les  t aken  by  app l  i can t  and  subm i  t t ed  t o  S tanda rd
Labo ra to r i es ,  Hun t i ng ton ,  U tah  f o r  chem ica l  ana l ys i s .  The  l ab
repo r t s  a re  i nc luded  w i th  th i s  documen t  as  I t em 6 -2 .

the  py r i te
immediately above

Pyr i  te
AI  ka l  in  i  t y

Pyr i  te
A lka l  i n  i t y
C lay  Con ten t

Hiawatha
0 .038

7  .6  53 .  3  mg/ I

Hiawa tha
0 .06  g

3 .95  4 .0  mg /L
g .  5 t

B l i nd  Canyon
0.09r

7 .25  87 .4  ng / I

B l i nd  Canyon
0 .  07 *

3 .90  0 .  0  mgrz l
10 .5 t

con ten t  and  a l ka l i n i t y  con ten t  o f  t he  s t r a tum
the  coa l  seams  a re  as  fo l l ows :

The  py r i t e  con ten t ,  a l ka l i n i t y  and  c l ay  con ten t  o f  t he
s t ra tum immed ia te l y  be low  the  coa l  seams  a re  as  fo l l ows :
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The  su l fu r  and  i ron  su l f i de
fo l l ows :

H iawa tha
Su l f a te  0 .01
Organ i c  0 .46
Py r i t i c  0 .07

See  6 .4  above .

con ten t  o f  t he  coa l  seams  a re  as

B l i nd  Canyon
0 .  03
0 .  45
0 .03

5 .5 .5  ADJACENT UNITS (OVERBURDEN)

See  6 .4  above .

6 .  5 .  6 .  1  Rock  Cha rac te r i s t i c s ,  Ac id -Tox i c ,  Py r i t e  '  C lay
and  A l ka l i n i t y

See  6 .3 ,  6 .4 ,  6 .4 .1  and  5 .4 .2  above .

6 .6  GEOLOGIC EFFECTS ON MIN ING

5 .5 .  1  M IN ING HAZARDS

App l i can t  de te rm ines  the re  w i l l  be  no  rn in  i ng  haza rds  o the r
than  those  no rma l l y  encoun te red .  M in ing  w i l l  be  conduc ted  w i th  a
MSHA app roved  roo f  and  r i b - con t ro l  p l an  wh i ch  w i l l  de ta i l
p rocedures  under  no rma l  and  adve rse  geo log i c  cond i t i ons ,  (  see  map
inc luded  as  P la te  3 -2  and  3 -3  f o r  ex ten t  o f  unde r  g round
work ings  )  .

6 .5 ,2  SURFACE T{AZARDS

App l i can t  de te rm ines  t he re  w i l l  be  no  su r f ace  haza rds  o the r
t han  wou ld  no rma l l y  encoun te red  (neg l i g i b l e  w i t h  unde rg round
ope ra t i on ) .

6 .5 .3  IMPACTS OF  MINTNG

App l i can t  de te rm ines  the re  w i l l  be  no  geo log i c  impac ts  as  a
resu l t  o f  p roposed  m in ing  ope ra t i on .
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