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INTRODUCTION AND JUSTIEICATION FOR URGE\LCY

T h i s  m o d i f l c a t i o n  t o  t h e  A p r i l  1 9 8 1  M i n i n g  a n d  R e c l a m a t i o n

Plan  presents  the  p lans  fo r  an  exhaust  a i r  sha f t ,  ?D ln take

a i r  s lope and shaf t .  The proposed pro jec t  i s  w i th in  the

mine p lan  area  and was there fore  ident i f ied  in  the  Min ing

and Rec lamat ion  PIan .  The mine p lan  area  is  in  cent ra l  U tah

a s  s h o w n  i n  F i g u r e  I - 1 .

The So ld ie r  Canyon Mine is  cur ren t ly  min ing  in  the  Rock

Canyon seam.  The Gi Ison seam under l i -es  the  Rock  Canyon seam

and the  Sunnys ide  seam is  above.  The Rock  Canyon seam is  o f

minab le  th ickness  in  the  loca t ion  o f  the  proposed shaf ts  and

s lope wh i le  the  Gi lson  seam is  no t .  The Sunnys ide  seam,

a l though no t  minab le  in  the  immedia te  v ic in i ty  o f  the  proposed

p r o j e c t ,  i s  m i n a b l e  a p p r o x i m a t e l y  3 , 5 0 O  f e e t  r r o r t h  o f  t h e

p r o j  e c t .

So ld ie r  Creek  CoaI  Company has  encountered  excess ive  leve ls

o f  methane gas  in  i t s  min ing  opera t ion .  In  the  deve lopment

ent r ies  ( lower  par t  o f  nor t t re rn  end o f  mine) ,  the  methane

leve l  has  been over  2 l  fo r  approx imate ly  one year .  Normal

min ing  opera t ions  shou ld  no t  have more  than O.5% methane in

t h e  v e n t i l a t i n g  a i r .  T h i s  g a s  h a s  c r e a t e d  a  s i g n i f i c a n t

miner  sa fe ty  p rob lem and has  requ i red  runn ing  fans  a t  near

peak  capac i ty .  The Main  Eas t  en t ry  deve lopment  has  been

stopped and the  cont j .nuous  miner  sec t ion  t rans fer red  f rom

the area .  Subs tan t ia l  improvement  in  vent i la t ion  w i I I  be

requ i red  be fore  deve lopment  o f  th is  a rea  o f  the  mine  can

p r o c e e d  s a f e l y .  I f  v e n t i l a t i o n  c a n n o t  b e  e s t a b l i s h e d  a n d

ent ry  deve lopment  cont inued,  the  min ing  o f  approx imate ly

7 3 O  a c r e s  o f  b o t h  R o c k  C a n y o n  a n d  G i l s o n  s e a m s  c o a l  c o u l d  b e

los t  i f  a  secondary  approach to  the  acreagfe  f rom the  southern

end o f  the  t rac t  near  the  coa l  ou tc rop  were  no t  success fu l .

r -1
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The proposed solut ion to  th is  very ser ious problem is  to

prov ide addi t ional  vent i la t ion to  remove the gas.  S ince the

exj -s t ing fan i .s  operat ing at  near  capaci ty ,  a  new exhaust

a i r  sha f t  w i th  fan ,  an  i n take  a i r  s l ope  and  an  i n take  a i r

shaf t  wi l l  be requi red.  Sold ier  Creek Coal  Company has

therefore respect fu l ly  requested that  th is  modi f icat ion be

p rocessed  as  qu i ck l y  as  poss ib le  s ince  the  gas  p rob lem i s

urgent  and a very grave issue.

Four teen  cop ies  o f  t h i s  mod i f i ca t i on  a re  be ing  sen t  t o  t he

Utah  D iv i s ion  o f  O i l ,  Gas ,  and  M in ing  (DOGM)  fo r  t he i r

approval  and forward ing to  re levant  aqencies.

r -2
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I I . PROJECT DESCRIPTION

I n  genera l ,  an  i n take  a i r  s l ope ,  i n take  a i r  sha f t  and  an  ex -

haus t  a i r  sha f t  w i I l  be  cons t ruc ted  i n  p rev ious l y  d i s tu rbed

areas .  A  fan ,  f an  house  and  e lec t r i ca l  subs ta t i on  w i l l  be

Iocated around the exhaust  a i r  shaf t .  Shor t  ingress and

eqress  d r i veways  w i l l  l ead  to  and  f rom the  s i t e .  Power  w i l l

be  t ransmi t ted  by  a  power  l i ne  wh ich  w i I I  c ross  So ld ie r  C reek

and then fo l low the Mounta in FueI  Supply  Company gas p ipe l ine

to near  the exhaust  a i r  shaf t  Iocat ion and thence across

Sold ier  Creek to  an e lect r ic  substat ion,  The source of

power to  the exhaust  a i r  shaf t  s i te  is  the main substat ion

in the mine yard area.

A.  S ITE CHARACTERISTICS

A s  s h o w n  i n  F i g u r e  I I - 1 ,  t h e  e x h a u s t  a i r  s h a f t  s i t e  i s

loca ted  about  1 ,1OO fee t  up  the  canyon f rom the  main  mine

yard  area .  The env i ronmenta l  charac ter is t i cs  o f  the  grenera l

a r e a  a r e  p r e s e n t e d  i n  S e c t i o n  I I . C .  T h e  a c t u a l  s h a f t  s i t e

was d is tu rbed in  the  pas t  when the  or ig ina l  county  road and

Mounta in  Fue l  Supp ly  Company p ipe l ine  were  bu i l t .  Th is  s i te

i s  o n  B L M  l a n d .

F igure  I l -2  shows tha t  one s ide  o f  the  exhaust  a i r  sha f t

s i te  ad jo ins  the  eas t  s ide  o f  the  county  road.  The o ther

s i d e  o f  t h e  s i t e  i s  a p p r o x i m a t e l y  5 0  f e e t  f r o m  S o l d i e r

C r e e k .  A p p r o x i m a t e l y  O . 3  a c r e  w i I I  b e  r e q u i r e d  f o r  t h e

shaf t  s i te .  Th is  t i ' r i l l  a l low enoug ih  room fo r  the  shaf t

i t s e l f ,  t h e  f a n  a n d  t h e  f a n  h o u s e .  T h e  s i t e  i s  a p p r o x i m a t e l y

165 fee t  x  75  fee t  in  d imens ion  and was prev j -ous ly  d is tu rbed

when the  county  road was cons t ruc ted .

Approx ima te l y  0 .10  ac re  a l so  w i l l  be  requ i red  fo r  t he  i n take

a i r  s l ope  and  sha f t  s i t e .  Th i s  s i t e  i s  l oca ted  to  the

t
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southwest of the shaft site in the supply yard and is shown

in  F igu re  I I - 1  and  de ta i l s  i n  F i gu re  I I - 3 .  The  i n take  a i r

s i t e  was  p rev ious l y  d i s tu rbed  when  the  ma in  m ine  fac i l i t i es

were  cons t ruc ted .

P, CHARACTERISTICS AND CONSTRUCTION OF THE EXHAUST AIR SHAFT

The proposed fan  loca ted  a t  the  new exhaust  a i r  sha f t  w i l l  be

d e s i g n e d  t o  p r o d u c e  a p p r o x i m a t e l y  2 8 0 , 0 0 0  f t 3 / m i n  o r  s u f f i -

c ien t  ven t i la t ing  a i r  to  opera te  four  cont inuous  miner

sec t i .ons  1n  th is  mine .  A  cont ingency  fo r  p roposed and fu tu re

v e n t i l a t i o n  r e q u i r e m e n t s  u p  t o  5 O O , O O 0  f t 3 / m i n  w i l l  b e  p r o -

v ided by  ar rangements  to  inc rease the  motor  horsepower  by  re -

p l a c i n g  t h e  i n t i a l  e l e c t r i c  m o t o r  w i t h  a  n e w ,  l a r g e r  m o t o r -

T h e  j - n c r e a s e  i n  v e n t i l a t i o n  c a p a b i l i t y  w i l l  p e r m i t  t h e  i n -

c r e a s e  i n  t h e  n u m b e r  o f  m i n i n g  u n i t s  t o  r a i s e  c o a l  p r o d u c t i o n

f rom the  cur ren t  BO0,OO0 tons  per  year  leve l  to  a round

1 . 5  m i l l i o n  t o n s  a n n u a l l y .  T h e  l o c a t i o n  o f  t h e  p r o p o s e d  e x -

h a u s t  a i r  s h a f t  i s  d e s i g n e d  t o  a l l o w  m i n i n g  o f  c o a l  l a n d s  t o

the  nor th  and immedia te ly  ad jacent  to  the  present  Eedera l

l e a s e d  c o a l  l a n d s  a n d  a l s o  t h o s e  c o a l  l a n d s  t o  t h e  e a s t  o f

t h e  d e v e l o p i n g  e n t r i e s .

T h e  p r o p o s e d  s h a f t  w i l l  b e  1 6  f t  i n  d i a m e t e r .  T h e  t o p

35 fee t  o f  overburden a t  the  proposed shaf t  s i te  cons is ts  o f

a l luv ium and w i l l  no t  be  se l f  suppor t ing .  S ince  the  shaf t

p e n e t r a t i n g  t h i s  m a t e r i a l  w o u l d  b e  n o r m a l l y  s u n k  i n  a  t r a d i -

t iona l  manner  and on ly  about  65  f t  o f  competent  rock  to  the

s h a f t  b o t t o m  r e m a i n s ,  1 t  i s  f e l t  a d v i s a b l e  t o  u s e  s t a n d a r d

shaf t  s ink ing  methods  to  excavate  the  shaf t  en t i re ly  to  the

c o a l  s e a m .  A  r e i n f o r c e d  c o n c r e t e  c o p i n g  w i l l  b e  c o n s t r u c t e d

f rom the  sur face  in to  the  competent  rock  s t ra ta  and w i t l  be

f la red  ou t  a t  the  base in  a  r rhornset f f  foo ter  to  suppor t  the

weigh t  o f  the  cop ing .  The cop ing  w i l l  be  grou ted  a t  the

contac t  po in t  w i th  the  rock  to  e l im ina te  water  f low in to  the

I
I
I
I
I
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sha f t  f r om so rd ie r  c reek  o r  aqu i f i e rs  wh ich  may  be  p resen t .
A  conc re te  r i n ing  w i r r  be  cons t ruc ted  the  rema in inq  d i s tance
to the shaf t  bot tom.

Mater iar  generated dur ing shaf t  const ruct ion wi l r  be used as
f i r r  around the shaf t  openings to  prov ide f lood protect ion.
P r io r  t o  use  the  a rea  w i l l  be  co re  d r i l l ed  and  chemica r
tes ts  pe r fo rmed  conce rn ing  su i tab i r i t y  o f  t he  ma te r ia r  f o r
f i l I .

A rev i -ew of  the s i te  georogy ind icates that  the sedimencary
format ions present  are only  gentry  d ipp ing and no geologr ic
fau r t s  ex i s t  t o  adve rse l y  a f fec t  sha f t  cons t ruc t i . on .  The
de ta i r s  o f  t he  sha f t  i n  re la t i onsh ip  to  the  m ine  a re  i l -
l u s t r a ted  i n  F i gu re  I I - 4 .

Any water  encountered dur ing construct ion of  the shaf t  wi r r
be pumped to a retent ion pond to arrow sediments in  the
wa te r  t o  se t t l e  ou t .

A l l  geo rog ica l  o r  geo techn ica l  i n fo rma t ion  ob ta ined  du r ing
the construct ion of  the shaf t  wi r l  be avai rab le to  the
appropr ia te reguratory agencies for  the i r  rev iew and
in fo rma t ion  "

CHARACTERISTICS AND CONSTRUITION OF THE INTAKE AIR SLOPE
AND SHAFT

The in take  a i r  s lope and shaf t  w i r l  p rov ide  the  open ings
n e c e s s a r y  t o  s u p p r y  t h e  v e n t i l a t i n g  a i r  t o  t h e  e a s t  s i d e  o f
t h e  m i n e .  T h e s e  o p e n i n g s  w i l l  a v o i d  t h e  e x t r e m e  a i r  v e l o c i -
t ies  tha t  wou ld  be  c rea ted .  i f  the  ex is t ing  in takes  are  used
e x c  l u s i v e l y .

The  in take  a i r  s l ope  w i l l  be  cons t ruc ted  by  d r i v i ng  an
underqround entry  up an incr ine to  the sur face.  The srone

I I - 3
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wi I I  measure  abou t  18  f t  w ide  by  11  f t  h igh  and  w i l l  be  used

as  a  man /ma te r ia l  po r ta l .  I t  w i l l  be  d r i ven  a t  a  75 ' l  g rade -

The roof  in  the s lope wi l l  be suppor ted by roof  bo l ts  and,  a t

the openings,  by corrugated tunnel  sect ions for  safety  f rom

s l i d ing  o r  f a l l i ng  rocks  above  the  open ings .  I f  r equ i red  fo r

long- term roof  suppor t  near  the coal  outcrop,  s tee l  arches

w i I I  be  i ns ta l l ed .  Lagg ing  be tween  the  a rches ,  i f  used ,  may

be requj - red i f  the mine roof  is  broken to any measurable

ex ten t .

The  i n take  a i r  sha f t  w i I I  be  l oca ted  app rox ima te l y  50  f t  f r om

the  i n take  a i r  s l ope .  I t  w i l l  be  16  f t  d iamete r ,  app rox i -

ma te l y  45  f t  deep  and  conc re te  l i ned ,  as  shown  in  F igu re  I I -5 .

A screen wi l l  be constructed over  the shaf t  opening to  prevent

ob jec ts  and  pe rsons  f rom fa l l i ng  i n to  the  sha f t .

D . ACCESS ROAD

S i n c e  t h e  e x h a u s t  a i r  s h a f t  s i t e  i s  l o c a t e d  i m m e d i a t e l y

a d j a c e n t  t o  t h e  c o u n t y  r o a d ,  n o  r e a l  a c c e s s  r o a d  w i l l  b e

r e q u i r e d .  T w o  a d d i t i o n a l  s h o r t  2 0 - f e e t  w i d e  a p p r o a c h e s  o f f

a n d  o n  t h e  c o u n t y  r o a d  w i I I  b e  a l l  t h a t  i s  r e q u i r e d .

Approva l  o f  en t ry ,  ex i t ,  and opera t ion  w i th in  the  county

road r igh t -o f -way is  be ing  ob ta ined f rom Carbon County .

N o  r o a d  i s  r e q u i r e d  f o r  t h e  i n t a k e  a i r  s l o p e  a n d  s h a f t  s i t e .

A c c e s s  t o  t h e  p o w e r  l i n e  s i t e s  w i l l  b e  o n  a n  e x i s t i n g  M o u n t a i n

S t a t e s  F u e I  r o a d  a n d  s t r e a r n  c r o s s i n g .

E.  POWER

T h e  p r i m a r y  s o u r c e  o f  p o w e r  f o r  t h e  f a n  w i l l  b e  e l e c t r i c a l

w i t h  d i e s e l  b a c k u p .  T h e  p o w e r  s y s t e m  i s  c o m p o s e d  o f  d i e s e l

s tandby  equ ipment  a t  the  shaf t  s i te ,  power  l ine ,  and ex is t -

ing  subs ta t ion  in  the  mine  yard

TI .4
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A s tandby  d iese l  eng ine  w i l l  a l so  be  p resen t  i n  add i t i on  to

an underground 1,Ooo-gal lon d iesel  fue l  s torage tank at  the

exhaust  a j . r  shaf t  s i te .  This  d iesel  system would be used

on ly  du r ing  e lec t r i ca l  power  fa i l u res  and  tes t  ope ra t i ons .

The substat ion wi l l  be connected to  the main substat ion in

the mine yard area v ia  a new 46-kV power l ine.  The power

l ine wi l l  be in  the Mounta in FueI  Supply  Company gas p ipe-

l i ne  r i gh t -o f -way  wh ich  i s  on  the  eas t  s ide  o f  so ld ie r

C reek .

I I - 5
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I I I  .  EXISTING ENVIRONMENT

A S O I L S

I n fo rma t ion  has  been  comp i led  f rom pas t  i nves t i ga t i ons  and

spec i f i c  so11  i n fo rma t ion  was  acqu i red  f rom a  So i I  Conse rva -

t i on  Serv i ce  S tudy .

T h e  s i t e s  o f  t h e  s h a f t s  a n d  t h e  s l o p e  a r e  l o c a t e d  i n  a n  a r e a

tha t  l ie  p redominant ly  in  the  Rock  Outc rop-Rubb le  Land-Sunup

C o m p l e x  u n i t  o f  t h e  s o i l s  m a p .  T h e  h i l l s i d e  s l o p e s  i n  t h e

g e n e r a l  a r e a  a r e  6 0  t o  7 0  p e r c e n t ,  m e d i u m  t o  l o n g  i n  d e p t h ,

a n c i  c o n c a v e  i n  s h a p e .  H o w e v e r ,  t h e  s i t e s  a r e  b a s i c a l l y

f l a t .  E l e v a t i o n  i s  a b o u t  6 , 7 5 O  f e e t .  T h e  a v e r a g e  a n n u a l

p r e c i p i t a t i o n  i s  a b o u t  1 4  t o  1 8  i n c h e s ;  t h e  m e a n  a n n u a l  a i r

t e m p e r a t u r e  i s  4 3 o  t o  4 5 o F ;  a n d  t h e  a v e r a g e  f t e e z e - f r e e

s e a s o n  i s  5 0  t o  7 0  d a y s .

The Rock  Outc rop  component  o f  the  un i t  i s  exposed bedrock

a n d  i s  c o m p o s e d  o f  s a n d s t o n e ,  c o n g l o m e r a t e ,  a n d  I i m e s t o n e .

The Rubb le  Land component  cons is ts  o f  s tones  and bou lders ,

w i t h  l i - t t l e  v e g e t a t i o n .  T h e s e  c o m p o n e n t s  a r e  i n  t h e  S C S

c a p a b i l i t y  s u b c l a s s  V I I I S .  T h e  u n i t  i s  u s e d  f o r  w i l d l i f e

h a b i t a t .

The Sunup component  i s  a  g rave l l y  loam or  g rave l l y  f ine

sandy loam.  Less  than IO ' l  o f  the  mater ia l  in  the  Sunup

c o m p o n e n t  i s  < 3 t t .  I t  h a s  a  p t a s t i c i t y  i n d e x  o f  5  t o  1 0 ;

c l a y  c o n t e n t  o f  1 0  t o  1 6 % ;  d e n s i t y  o f  1 . 3 5  -  1 . 4 5  g / c m 3 ;

p e r m e a b i l i t y  o f  2  t o  6  t n / h r ,  a v a i l a b l e  w a t e r  h o l d i n g  c a p a c i t y

o f  O . O 4  t o  O . O 9  i n / i n ;  p H  o f  7 . 9  t o  8 . 4 ;  s a l i n i t y  < 2 M M H A S / c n ;

low shr ink  swe l l  po ten t ia l ;  and <31 o tgan ic  mat te r .  The Sunup

c o m p o n e n t  i s  c o n s i d e r e d  s u l t a b l e  f o r  r a n g e l a n d  o n l y .

G e n e r a I l y ,  t h e  s u r f a c e  i s  c o v e r e d  b y  s p a r s e  v e q e t a t i o n ,

Ieaves ,  tw igs  and need les .  The sur face  l i t t ' e r  ex tends  to  a

I I I - ] .
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d e p t h  o f  a b o u t  1 " .  T h e  s u r f a c e  s o i l  l a y e r  i n c l u d e s  t h e

I i t te r  and ex tends  to  6 t t  in  depth .  I t  i s  normal ly  b rown-

c o b b l y - f i n e - s a n d y  l o a m .  B e l o w  t h e  s u r f a c e  s o i l  i s  a n  g t t

th ick  layer  tha t  ex tends  to  approx imate ly  14r '  in  depth .  I t

i s  c o n s i d e r e d  a  p a l e - b r o w n - c o b b l y - f i n e - s a n d y - I o a m .  S a n d s t o n e

i s  a t  a  d e p t h  o f  a p p r o x i m a t e l y  1 4 " .

The proposed a f fec ted  area  (  and the  en t i re  a rea  encompass ing

s u r f a c e  o p e r a t i o n s  a n d  f a c i l i t i e s  o f  t h e  S o l d i e r  C a n y o n

M i n e )  i s  n o t  c o n s i d e r e d  p r i m e  f a r m l a n d .  H i s t o r i c a l l y ,  l a n d

i n  t h e  a r e a  h a s  n o t  b e e n  u s e d  a s  c r o p l a n d .  T h e  r o c k y  c h a r -

a c t e r  o f  t h e  l a n d s c a p e  i n  t h e  m i n e  a r e a ,  i n  a d d i t i o n  t o

s t e e p  c a n y o n  w a l l s ,  w o u l d  m a k e  f a r m i n g r  d i f f i c u l t  a n d  u n -

r e a l i s t i c  w i t h i n  t h e  m i n e  a r e a

B.  VEGETATION

T h e  e x h a u s t ,  a i r  s h a f t  s i t e  i s  l o c a t e d  a b o u t  5 0  f e e t  f r o m  t h e

s t r e a m .  T h e  p l a n t  c o m m u n i t y  a l o n g  t h e  s t r e a m  c o n s i s t s  o f

c o t t o n w o o d ,  s q u a w b u s h ,  b l u e g r a s s ,  b o x e l d e r .  C o t t o n w o o d  i s

the  predomj -nant  type  o f  vegeta t ion .  The r ipar ian  or  s t ream

bot tom type o f  p lan t  communi ty  occurs  as  a  nar row s t r ip

a longr  most  perenn ia l  and in te rmi t ten t  s t reams in  the  canyon

b o t t o m s .  O n  t h e  l o n g ,  m o d e r a t e l y  s t e e p  s l o p e s  a b o v e  t h e

s l te ,  the  veqre ta t ion  is  open grass  and brush.  The communi ty

c o n s j - s t s  o f  S a I i n a  w i l d r y e ,  b i g  s a g e b r u s h ,  s e r v i c e b e r r y ,

b luebunch wheatgrass ,  Nevada b luegrass ,  and snowber ry .  The

s i t e  w a s  o r i q i n a l l y  p a r t  o f  t h e  o l d  r o a d  a l i g n m e n t  a n d  w a s

t h e r e f o r e  c o m p l e t e l y  d i s t u r b e d  a t  o n e  t i - m e .  S o m e  n a t u r a l

r e t r e g e t a t l o n  h a s  o c c u r r e d .

T h e  s i t e  f o r  t h e  i n t a k e  a i r  s h a f t  a n d  s l o p e  i s  a p p r o x i m a t e l y

1OO fee t  f rom the  s t ream and is  par t  o f  the  ex is t ing  supp ly

y a r d .  T h e  s a m e  t y p e  o f  v e g e t a t i o n  o c c u r s  i n  t h e  a d j a c e n t

a r e a s  _
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Endangered or  Threatened Plant  Speci -es

The  fo l l ow ing  p lan t  spec ies  have  been  p roposed  fo r  i nc lus ion

on the l is t  o f  endangrered and threatened p lants  for  Carbon

County as a whole:  Er iogonum corvmbosum, Var  dav j -des i ,

Ef :_gggngm lanc i fo l ium, Hedysarum occ identa le,  and Var  canohe.

None o f  the  above l i s ted  p lan t  spec ies  were  found on  the

lease area ,  nor  was any  su i tab le  hab i ta t  found fo r  any  o f

t t rem.

l - .

W I L D L I F E

G e n e r a l  W i l d l i f e  R e s o u r c e  I n f o r m a t i o n

The mine p lan  area  is  represented  by  the  Trans i t ion  and

Canad ian  l i fe  zones  and prov ides  hab i ta t  fo r  approx imate ly

2 4 5  s p e c i e s  o f  w i l d l i f e :  4  f i s h  s p e c i e s ,  5  a m p h i b i a n  s p e c i e s ,

1 4  r e p t i l e  s p e c i e s ,  l - 4 7  b i r d  s p e c i e s ,  a n d  7 5  m a m m a l  s p e c i e s .

Seventy -one o f  these spec ies  are  o f  h igh  in te res t  to  the

S t a t e  o f  U t a h .  H i q h  i n t e r e s t  w i l d l i f e  a r e  d e f i n e d  a s  a n y

t h r e a t e n e d  o r  e n d a n g e r e d  s p e c i e s ,  d L l  g a m e  s p e c i e s ,  d h Y

e c o n o m i c a l l y  i m p o r t a n t  s p e c i e s ,  a n d  a n y  s p e c i e s  o f  s p e c i a l

a e s t h e t i c ,  s c i e n t i f i c ,  o r  e d u c a t i o n a l  s i g n l f i c a n c e .  N o

threa tened or  endangrered  spec ies  were  observed or  expec ted

o n  t h e  p r o p o s e d  s i t e s .

A n  i n - d e p t h  d i s c u s s i o n  o f  s p e c i e s  a n d  h a b i t a t s  p r e s e n t  o r

p o t e n t i a l l y  p r e s e n t  i n  t h e  m i n e  p l a n  a r e a  w a s  i n c l u d e d  i n

V o l u m e  I I  o f  t h e  M i n i n g  a n d  R e c l a m a t i o n  P I a n  p e r m i t  a p p l i -

c a t i o n .  T h e  r e v i e w e r  i s  r e f e r r e d  t o  t h a t  d o c u m e n t  f o r

d e t a i l e d  i n f o r m a t l o n .

T h e  w i l d l i f e  h a b i t a t  o n  t h e  s i t e s  i s  g r a s s  a n d  s l r r u b l a n d .

A d j a c e n t  t o  t h e  s i t e s  a r e  r i p a r i a n  h a b i t a t s ,  p i n y o n  j u n i p e r

f o r e s t s ,  a s p e n  f o r e s t s ,  c o n i f e r  f o r e s t s ,  a n d  c l i f f  a n d  t a l u s

I I I . 3
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s lopes .  R ipa r ian  a reas  a re  h lgh l y  p roduc t i ve  i n

herbage produced and use by wi ld l i fe  as compared

ing areas.  Exper ience has shown that  as much as

o f  a  l oca l  w i . l d l i f e  popu la t i on  i s  dependen t  upon

zones .

te rms  o f

to surround-

70 percent

r i pa r ian

2 .  F i s h

S i n c e  t h e  v e n t i l a t i o n  p r o j e c t  d o e s  n o t  i n c l u d e  a n y  p l a n s  t o

d i s c h a r g e  p o l l u t i n g  e f f l u e n t s  i n t o  l o c a l  w a t e r s  o r  i m p a c t

t h e  l o c a l  f i s h e r y ,  d a t a  r e l a t i v e  t o  m a c r o p h y t e s ,  m a c r o i n v e r t e -

b r a t e s ,  o t  f i s h  i s  n o t  r e l e v a n t .  I n f o r m a t i o n  c o n c e r n i n g

f i s h  p o p u l a t i o n s  i s  p r e s e n t e d  f o r  g i e n e r a l  b a c k g r o u n d  o n l y .

A q u a t i c  h a b i t a t s  o f  S o l d i e r  C r e e k  i n  t h e  g e n e r a l  v i c i n i t y  o f

the  new exhaust  a i r  sha f t  may suppor t  four  spec ies  o f  nongame

f i s h ,  a l l  o f  w h i c h  a r e  p r o t e c t e d .  N o n e  o f  t h e s e  f i s h  s p e c i e s

have been de termined to  be  o f  h igh  in te res t  to  Utah-  These

f ish- -Utah  chub,  red  sh j -ner ,  fa thead minnow,  and speck led

d a c e - - c o u l d  o n l y  b e  p r e s e n t  d u r i n g  t h e  b e s t  o f  w a t e r  y e a r s ;

they  or ig ina te  due to  an  ups t ream mj -qra t ion  f rom the  Pr ice

R i v e r .

I t  i s  impor tan t  t o  no te  tha t  no  spec ies  o f  f i sh  fede ra l l y

I is ted as threatened or  endangered inhabi t  the mine p lan or

ad j  acen t  a reas .

Amphibi  ans

F i v e  s p e c i e s  o f  a m p h i b i a n s ,  a l 1  o f  w h i c h  a r e  p r o t e c t e d ,  a r e

known to  inhab i t  the  b iogeograph ic  a rea  in  wh ich  the  mine

p l a n  a n d  a d j a c e n t  a r e a s  a r e  l o c a t e d .  O n l y  o n e  s p e c i e  o f  t h e

amphib ians  inhab i t ing  the  grenera l  m ine  area  has  been de ter -

mined to  be  o f  h igher  in te res t  to  the  Sta te  o f  Utah ,  the

T I I - 4
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I I I EXISTING ENVIRONMENT

A. S O I L S

I n f o r m a t i o n  h a s  b e e n  c o m p i l e d  f r o m  p a s t  i n v e s t i g a t i o n s  a n d

s p e c i f i c  s o i l  i n f o r m a t i o n  w a s  a c q u i r e d  f r o m  a  S o i . I  C o n s e r v a -

t i o n  S e r v i c e  S t u d y .

The s i tes  o f  the  shaf ts  and the  s lope are  loca ted  in  an  area

tha t  l ie  p redominant ly  in  the  Rock  Outc rop-Rubb le  Land-Sunup

C o m p l e x  u n i t  o f  t h e  s o i l s  m a p .  T h e  h i l l s i d e  s l o p e s  i n  t h e

q e n e r a l  a r e a  a r e  6 0  t o  7 0  p e r c e n t ,  m e d i u m  t o  l o n g  i n  d e p t h ,

a n c i  c o n c a v e  i n  s h a p e .  H o w e v e r ,  t h e  s i t e s  a r e  b a s i c a l l y

f l a t .  E l e v a t i o n  i s  a b o u t  6 , 7 5 A  f e e t .  T h e  a v e r a g e  a n n u a l

p r e c i p i t a t i o n  i s  a b o u t  1 4  t o  1 8  i n c h e s ;  t h e  m e a n  a n n u a l  a i r

t e m p e r a t u r e  i s  4 3 o  t o  4 5 o F ;  a n d  t h e  a v e r a g e  f r e e z e - f r e e

s e a s o n  i s  5 0  t o  7 0  d a y s .

The Rock  Outc rop  component  o f  the  un i t  i s  exposed bedrock

a n d  i s  c o m p o s e d  o f  s a n d s t o n e ,  c o n g l o m e r a t e ,  a n d  I i m e s t o n e .

The Rubb le  Land component  cons is ts  o f  s tones  and bou lders ,

w i t h  l i t t l e  v e g e t a t i o n .  T h e s e  c o m p o n e n t s  a r e  i n  t h e  S C S

c a p a b i l i t y  s u b c l a s s  V I I I S .  T h e  u n i t  i s  u s e d  f o r  w i l d l i f e

h a b i t a t .

The Sunup component  i s  a  g rave l l y  loam or  g rave l l y  f ine

sandy loam.  Less  than IA I  o f  the  mater ia l  in  the  Sunup

c o m p o n e n t  i s  < 3 ' r .  I t  h a s  a  p l a s t i c i t y  i n d e x  o f  5  t o  1 0 ;

c l a y  c o n t e n t  o f  1 0  t o  1 6 % ;  d e n s i t y  o f  1 . 3 5  -  1 . 4 5  g , / c m 3 ;

p e r m e a b i l i t y  o f  2  t o  6  t n / t l r ,  a v a i l a b l e  w a t e r  h o l d i n g  c a p a c i t y

o f  O . O 4  t o  O . O 9  i n / i - n ;  p H  o f  7 . 9  t o  B . 4 i  s a l i n i t y  < 2 M M H O S / c m ;

Iow shr ink  swe l l  po ten t ia l ;  and <31 organ ic  mat te r .  The Sunup

c o m p o n e n t  i s  c o n s i d e r e d  s u i t a b l e  f o r  r a n g e l a n d  o n l y -

G e n e r a I I y ,  t h e  s u r f a c e  i s  c o v e r e d  b y  s p a r s e  v e g e t a t i o n ,

Ieaves ,  tw ig fs  and need les .  The sur face  l i t t .e r  ex tends  to  a

I I I - 1



I
I
I
I
t
I
I

I
I
I
I
I
I
t
I
T
I
t

d e p t h  o f  a b o u t  1 " .  T h e  s u r f a c e  s o i L  l a y e r  i n c l u d e s  t h e

l i t t e r  a n d  e x t e n d s  t o  6 r t  i n  d e p t h .  I t  i s  n o r m a l l y  b r o w n -

c o b b l y - f i n e - s a n d y  l o a m .  B e l o w  t h e  s u r f a c e  s o i l  i s  a n  8 r t

th ick  layer  tha t  ex tends  to  approx imate ly  14"  in  depth .  I t

i s  c o n s i d e r e d  a  p a l e - b r o w n - c o b b l y - f i n e - s a n d y - I o a m .  S a n d s t o n e

is  a t  a  depth  o f  approx imate ly  t4 t | .

The proposed a f fec ted

sur face  opera t ions  and

a r e a  ( a n d  t h e  e n t i r e  a r e a  e n c o m p a s s i n g

M i n e )  i s  n o t  c o n s i d e r e d

f a c i l i t i e s  o f  t h e  S o l d i e r  C a n y o n

p r i m e  f a r m l a n d .  H i s t o r i c a l l y ,  l a n d

in  the  area  has  no t  been used as  c rop land.  The rocky  char -

ac ter  o f  the  landscape in  the  mj -ne  area ,  in  add i t ion  to

s t e e p  c a n y o n  w a l l s ,  w o u l d  m a k e  f a r m i n g  d i f f i c u l t  a n d  u n -

r e a l i s t i c  w i t h i n  t h e  m i n e  a r e a

B. VEGETATION

T h e  e x h a u s t  a i r  s h a f t  s i t e  i s  l o c a t e d  a b o u t  5 0  f e e t  f r o m  t h e

s t ream.  The p lan t  communi - ty  a long the  s t ream cons j -s ts  o f

co t tonwood,  squawbush,  b luegrass ,  boxe lder .  Cot tonwood is

the  predominant  type  o f  vegeta t ion .  The r ipar ian  or  s t ream

bot tom type o f  p lan t  communi ty  occurs  as  a  nar row s t r ip

a long most  perenn j -a l  and in te rmi t ten t  s t reams in  the  canyon

bot toms.  On the  long,  modera te ly  s teep s lopes  above the

s i te ,  the  vegeta t ion  is  open grass  and brush.  The communi ty

c o n s i s t s  o f  S a I i n a  w i l d r y e ,  b i g  s a g e b r u s h ,  s e r v i c e b e r r y ,

b luebunch wheatgrass ,  Nevada b luegrass ,  and snowber ry .  The

s i t e  w a s  o r i g i n a l l y  p a r t  o f  t h e  o l d  r o a d  a l i g n m e n t  a n d  w a s

t h e r e f o r e  c o m p l e t e l y  d i s t u r b e d  a t  o n e  t i m e .  S o m e  n a t u r a l

r e v e g e t a t i o n  h a s  o c c u r r e d .

T h e  s i t e  f o r  t h e  i n t a k e  a i r  s h a f t  a n d  s l o p e  i s  a p p r o x i m a t e l y

100 fee t  f rom the  s t ream and is  par t  o f  the  ex is t ing  supp ly

yard .  The same type o f  vegeta t ion  occurs  in  the  ad jacent

a r e a s .

ITT .2



I
I Endangered or  Threatened Plant  Species

The  fo l l ow ing  p lan t  spec ies  have  been  p roposed  fo r  i nc lus ion

on the l is t  o f  endangered and threatened p lants  for  Carbon

County as a whole:  Er ioqonum corvmbosum, Var  dav ides i ,

Er iogfonum lanc i fo l ium, Hedysarum occ identa le,  and Var  canohe.

I
I
I

None of  the above l is ted p lant  specj -es were found on the

lease area,  nor  was any su i tab le habi ta t  found for  any of

them.I
I W I L D L I F E

I l _ . G e n e r a l  W i I d I i f e  R e s o u r c e  I n f o r m a t i o n

I The mine p lan  area  is  represented  by  the  Trans i t ion  and

Canad ian  l i fe  zones  and prov ides  hab i ta t  fo r  approx imate ly

2 4 5  s p e c i e s  o f  w i l d l i f e :  4  f i s h  s p e c J . e s ,  5  a m p h i b i a n  s p e c i e s ,

7 4  r e p t i l e  s p e c i e s ,  1 4 7  b i r d  s p e c i e s ,  a n d  7 5  m a m m a l  s p e c i e s .

Seventy -one o f  these spec ies  are  o f  h igh  in te res t  to  the

S t a t e  o f  U t a h .  H i g h  i n t e r e s t  w j - l d l i f e  a r e  d e f i n e d  a s  a n y

t h r e a t e n e d  o r  e n d a n g e r e d  s p e c i e s ,  d l I  g a m e  s p e c i e s ,  a n y

e c o n o m i c a l l y  i m p o r t a n t  s p e c i e s ,  a n d  a n y  s p e c i e s  o f  s p e c i a l

a e s t h e t i c ,  s c i e n t i f i c ,  o r  e d u c a t i o n a l  s i g n i f i c a n c e .  N o

threa tened or  endangered spec ies  were  observed or  expec ted

o n  t h e  p r o p o s e d  s i t e s .

A n  i n - d e p t h  d i s c u s s i o n  o f  s p e c i e s  a n d  h a b i t a t s  p r e s e n t  o r

po ten t ia l l y  p resent  in  t t re  mine  p lan  area  was inc luded in

V o l u m e  I I  o f  t h e  M i n i n g  a n d  R e c l a m a t i o n  P I a n  p e r m i t  a p p l i -

ca t ion .  The rev i -ewer  i s  re fe r red  to  tha t  document  fo r

d e t a i l e d  i n f o r m a t i o n .

The w i ld l i fe  hab i ta t  on  the  s i tes  i s  g i rass  and shrub land.

A d j a c e n t  t o  t h e  s i t e s  a r e  r i p a r i a n  h a b i t a t s ,  p i n y o n  j u n i p e r

f o r e s t s ,  a s p e n  f o r e s t s ,  c o n i f e r  f o r e s t s ,  a n d  c l i f f  a n d  t a l u s

I
I
t
I
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I
I
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s lopes .  R ipa r lan  a reas  a re  h igh l y  p roduc t i ve  i r r  t e rms  o f

herbage produced and use by wi ld l i fe  as ccmpared to  surround-

inq areas.  Exper ience has shown that  as much as 70 percent

o f  a  l oca l  w i l d l i f e  popu la t i on  i s  dependen t  upon  r i pa r ian

zones .

Fi  sh

S i n c e  t h e  v e n t i l a t i o n  p r o j e c t  d o e s  n o t  i n c l u d e  a n y  p l a n s  t o

d i s c h a r g e  p o l l u t i n g  e f f l u e n t s  i n t o  I o c a I  w a t e r s  o r  i m p a c t

t h e  I o c a l  f i s h e r y ,  d a t a  r e l a t i v e  t o  m a c r o p h y t e s ,  m a c r o i - n v e r t e -

b r a t e s ,  o r  f i s h  i s  n o t  r e l e v a n t .  I n f o r m a t i o n  c o n c e r n i n g

f i s h  p o p u l a t i o n s  i s  p r e s e n t e d  f o r  g e n e r a l  b a c k g r o u n d  o n l y .

A q u a t i c  h a b i t a t s  o f  S o l d i e r  C r e e k  i n  t h e  g e n e r a l  v i c i n i t y  o f

the  new exhaust  a i r  sha f t  may suppor t  four  spec ies  o f  nongame

f i s h ,  a l l  o f  w h i c h  a r e  p r o t e c t e d .  N o n e  o f  t h e s e  f i s h  s p e c i e s

have been de termined to  be  o f  h igh  in te res t  to  Utah .  These

f ish- -Utah  chub,  red  sh iner ,  fa thead minnow,  and speck led

d a c e - - c o u l d  o n l y  b e  p r e s e n t  d u r i n g  t h e  b e s t  o f  w a t e r  y e a r s ;

they  or ig ina te  due to  an  ups t ream miqra t ion  f rom the  Pr ice

R i v e r .

I t  i s  i m p o r t a n t  t o  n o t e  t h a t  n o  s p e c i e s  o f  f i s h  f e d e r a l l y

l i s ted  as  th rea tened or  endangered inhab i t  the  mj -ne  p lan  or

a d j  a c e n t  a r e a s .

Amphibi  ans

F i v e  s p e c i e s  o f  a m p h i b i a n s ,  a l l  o f  w h i c h  a r e  p r o t e c t e d ,  a r e

known to  inhab i t  the  b iogeograph ic  a rea  in  wh ich  the  mine

p l a n  a n d  a d j a c e n t  a r e a s  a r e  l o c a t e d .  O n I y  o n e  s p e c i e  o f  t h e

amphib ians  inhab i t ing  the  genera l  m ine  area  has  been de ter -

mined to  be  o f  h j -gher  in te res t  to  the  Sta te  o f  Utah ,  the

T I I - 4
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t iger  sa lamander .  This  sa lamander  was not  observed at  the

s i tes of  the shaf ts  and the s lope nor  were any amphib ians

fede ra l l y  I i s ted  as  th rea tened  o r  endangered .

4 . R e p t i  I e s

F o u r t e e n  p r o t e c t e d  s p e c i e s  o f  r e p t i l e s  a r e  k n o w n  t o  i n h a b i t

the  b iogeograph ic  a rea  in  wh ich  the  mine  p lan  and ad j  acent

a r e a s  a r e  l o c a t e d .  O n l y  o n e  s p e c i e  o f  t h e  r e p t i l e s  i n h a b i t -

ing  the  genera l  m ine  area  has  been de termined to  be  o f  h iqh

i n t e r e s t  t o  t h e  S t a t e  o f  U t a h .  T h i s  i s  t h e  U t a h  m i l k  s n a k e ,

w h i c h  i s  a  y e a r - l o n g  r e s i d e n t  a n i m a l  o f  t h e  m i n e  a r e a .  T o

date ,  the  mi lk  snake or  any  type  o f  snake dens ,  wh ich  are

p r o t e c t e d  a n d  o f  c r i t i c a l  v a l u e  t o  s n a k e  p o p u l a t i o n s ,  h a v e

n o t  b e e n  i d e n t i f i e d  o n  o r  a d j a c e n t  t o  t h e  s i t e s  o f  t h e  s h a f t

a n d  t h e  s l o p e .  I f  t h e  C o m p a n y ,  a t  s o m e  l a t e r  t i m e ,  d i s c o v e r s

a  d e n ,  i t  w o u l d  b e  r e p o r t e d  t o  t h e  U t a h  D i v i s i . o n  o f  W i l d l i f e

R e s o u r c e s .  N o  f e d e r a l l y  I i s t e d  t h r e a t e n e d  o r  e n d a n g e r e d

r e p t i l e s  h a v e  b e e n  o b s e r v e d  i n  t h e  m i n e  p l a n  a r e a .

Bi  rds

T w o  h u n d r e d  f o r t y - f o u r  s p e c i e s  o f  b i r d s ,  a l l  o f  w h i c h  a r e

pro tec ted ,  a re  known to  inhab i t  the  b iogeograph ic  a rea  in

w h i c h  t h e  m i n e  p l a n  a n d  a d j a c e n t  a r e a s  a r e  l o c a t e d .  I t  i s

p robab le  tha t  I47  o f  these spec i -es  inhab i t  the  genera l  m ine

a r e a .  T h i r t y - n i n e  s p e c i e s  o f  t h e  b i r d s  i n h a b i t i n g  t h e

genera l  m ine  area  have been de termined to  be  o f  h ig rh  in te res t

t o  t h e  S t a t e  o f  U t a h .

T h e  b i r d s  t h a t  m a y  b e  y e a r - l o n g  o r  s e a s o n a l  r e s i d e n t s  o r

have hab i ta ts  j -n  the  pro jec t  a rea  may inc lude the  ru f fed

grouse,  the  sag ie  g rouse,  and the  chukar .  The rap tors  tha t

m a y  b e  y e a r - l o n g  o r  s e a s o n a l  r e s i d e n t s  o r  h a v e  h a b i t a t s  i n

I I I - 5
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the  genera l  m ine  area  inc lude the  tu rkey  vu l tu re ,  s ix  spec ies

o f  h a w k s  ( g o s h a w k ,  s h a r p - s h i n n e d ,  C o o p e r ' s ,  r e d - t a i l e d ,

S w a i - n s o n f  s ,  a n d  m a r s h  h a w k s ) ,  a n d  e i g h t  s p e c i e s  o f  o w l s

( b a r n ,  s c r e e c h ,  f l a m m u l a t e d ,  g r e a t  h o r n e d ,  p y g m y ,  I o n g - e a r e d ,

s h o r t - e a r e d ,  a n d  s a w - w h e t  o w l s ) .  M a n y  o f  t h e s e  s p e c i e s  a r e

o f  h i g h  f e d e r a l  i n t e r e s t  p u r s u a n t  t o  4 3  C F R  3 4 6 1 . 1 .  A 1 I  o f

t h e s e  s p e c i e s  a r e  o f  h i g h  i n t e r e s t  t o  t h e  S t a t e  o f  U t a h .

R e a l i s t i c a l l y ,  n e s t i n g  h a b i t a t  d o e s  n o t  e x i s t  o n  t h e  p r o j e c t

o r  a d j a c e n t  a r e a s  f o r  m o s t ,  i f  n o t  a 1 l ,  o f  t h e s e  r a p t o r

s p e c i e s .  H o w e v e r ,  i f  a  s p e c J - e s  w e r e  t o  n e s t  o n  o r  i m m e d i a t e l y

a d j a c e n t  t o  t h e  s i t e ,  i t  w o u l d  h a v e  a  s p e c i f i c  c r u c i a l

per iod  dur ing  wh ich  the  aer ie  wou l -d  need pro tec t lon  f rom

d i s t u r b a n c e  f r o m  c o n s t r u c t i o n .  S o l d i e r  C r e e k  C o a I  w o u l d

m i n i m i z e  d i s t u r b a n c e  d u r i n g  t h a t  p e r i o d  i f  n e s t i n g  d o e s

o c c u r .  I f  n e s t s  a r e  s i g h t e d ,  t h e  a p p r o p r i a t e  a g e n c i e s  w i l l

b e  u o t i f l e d  a n d  p r o t e c t i v e  m e a s u r e s  i m p l e m e n t e d .

T h e  a d j a c e n t  r i p a r i a n  a r e a  m a y  p r o v i d e  v a l u e d  h a b i t a t  f o r

t h e  g r e a t  b l u e  h e r o n ,  w a t e r f o w l  ( d u c k s ) ,  m o u r n i n g  d o v e s ,

y e l l o w - b i l l e d  c u c k o o ,  a n d  b e l t e d  k i n g f i s h e r s .

T h e  a d j a c e n t  c l i f f  a n d  c o n i f e r - f o r e s t  a r e a s  m a y  l : a v e  v a l u e d

h a b i t a t  f o r  t h e  f o l l o w i n g  s p e c i e s :  r a p t o r s  ( i n c l u d i n g

g o l d e n  e a g l e  a n d  A m e r j - c a n  p e r e g r i n e  f a l c o n ) ,  b l u e  g r o u s e ,

b l a c k  s w i f t ,  p l e a t e d  w o o d p e c k e r ,  W i l l i a m s o n ' s  s a p s u c k e r ,

p u r p l e  m a r t i n ,  w e s t e r n  b l u e b i r d ,  a n d  m o u n t a l n  b l u e b i r d .

P o s s i b l y  i n h a b i t i n g  t h e  a d j a c e n t  a r e a  a r e  t h e  n o r t h e r n  b a l d

eag le  and the  Arc t i c  peregr ine  fa lcon .  These endangrered

raptors  a re  no t  expec ted  a t  the  s i te  o f  the  shaf ts  and the

s l o o e  -
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6 . Mammals

E iqh ty  spec ies  o f  mammals ,  o f  wh ich  22  percent  a re  p ro tec ted ,

are  known to  inhab i t  the  b iogeograph ic  a rea  in  wh ich  the

p r o j e c t  a n d  a d j a c e n t  a r e a s  a r e  l o c a t e d .  I t  i s  p r o b a b l e  t h a t

7 5  o f  t h e s e  s p e c i e s  i n h a b i t  t h e  g e n e r a l  m i n e  a r e a .  T h i r t y

spec ies  o f  the  mammalg  lnhab l t ing  the  grenera l  m ine  area  have

been de termined to  be  o f  h j -gh  in te res t  to  the  Sta te  o f  Utah .

Amonq these spec ies  are  the  dwar f  shrew,  western  b ig -eared

b a t ,  s p o t t e d  b a t ,  s n o w s h o e  h a r e ,  d e s e r t  c o t t o n t a i l ,  r e d  f o x ,

k i t  f o x ,  b l a c k  b e a r ,  s h o r t - t a i l e d  a n d  I o n g - t a i l e d  w e a s e l s ,

wo lver5"ne,  mar ten ,  badger ,  s t r iped  and spot ted  skunks ,  bob-

c a t ,  c o u g a r ,  m u l e  d e e r ,  m o o s e ,  R o c k y  M o u n t a i n  e l k ,  a n d  b i g -

h o r n  s h e e p .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  p r o j e c t  s i t e  d o e s  n o t

p r o v i d e  h a b i t a t  f o r  p r a i r i e  d o g s ;  t h u s  t h e i r  p r e d a t o r ,  t h e

b l a c k - f o o t e d  f e r r e t ,  w h i c h  i s  e n d a n g e r e d ,  w o u l d  a l s o  b e  a b s e n t .

There  are  mammals  known to  inhab i t  the  b iogeograph ic  a rea  o f

t h e  m i n e  s i t e  b u t  n o t  t h e  p a r t i c u l a r  w i l d l i f e  h a b i t a t  o f  t h e

s i t e s  o f  t h e  v e n t i l a t i o n  s h a f t s  a n d  t h e  s l o p e .  S p e c i e s  o f

h i g h  i n t e r e s t  m a y  i n c l u d e  t h e  r e d  b a t ,  m o u n t a i n  c o t t o n t a i l ,

n o r t h e r n  f l y i n g  s q u i r r e l ,  b e a v e r ,  m i - n k ,  m u s k r a t /  r a c o o n ,  a n d

the  Canada lynx .

C u r r e n t l y ,  t h e r e  a r e  n o  o t h e r  k n o w n  h i g h  i n t e r e s t  w i l d l i f e

s p e c j - e s  o r  t h e i r  h a b i t a t  u s e  a r e a s  o n  o r  a d j a c e n t  t o  t h e

p r o j e c t  a r e a .  I t  i s  n o t  u n r e a s o n a b l e  t o  s u s p e c t  t h a t ,  i r r

t h e  f u t u r e ,  s o m e  a d d i t i o n a l  s p e c i e s  o f  w i l d l i f e  m a y  b e c o m e

o f  h i g h  i n t e r e s t  t o  t h e  l o c a l -  a r e a ,  U t a h ,  o r  t h e  n a t j - o n .  I f

s u c h  i s  t h e  c a s e ,  t h e  r e q u i r e d  p e r i o d i c  u p d a t e s  o f  p r o j e c t

p e r m ' i t s  a n d  r e c l a m a t i o n  p l a n s  c a n  b e  a d j u s t e d  a n d  a p p r o p r i a t e

recommendat ions  made.

I I I . 7



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

D GROUNDWATER HYDROLOGY

R e g i o n a l  G r o u n d  W a t e r  H y d r o l o g i c  S v s t e m

T h e  p r i n c i p a l  f a c t o r  c o n t r o l l i n g  t h e  o c c u r r e n c e  a n d  a v a i l -

a b i l i t y  o f  g r o u n d  w a t e r  i n  a n y  a r e a  i s  g e o l o g y .  G e o l o g i c

fo rmat ions  exposed w i th in  the  lease area  are  the  B lackhawk

and Pr ice  R iver  fo rmat ions  o f  the  Mesaverde Group and the

Nor th  Horn  and E lags ta f f  fo rmat ions  o f  the  Wasatch  Format ion .

T h e s e  r o c k s  a r e  o f  c o n t i n e n t a l  a n d  m a r i n e  o r i g i n ,  c o n s i s t i n g

predominant ly  o f  in te rbedded sands tones  and sha les .  A l though

some o f  the  sands tones  in  the  reg ion  serve  as  the  pr inc ipa l

w a t e r - b e a r i n g  s t r a t a ,  t h e i r  a b i l i t y  t o  y i e l d  w a t e r  f o r

e x t e n d e d  p e r i o d s  o f  t i m e  i s  l a r g e l y  c o n t r o l t e d  b y  t h e  f a c t

t h a t  t h e  s a n d s t o n e  b e d s  a r e  r e l a t i v e l y  i m p e r m e a b l e  a n d  b y

the  ex is tence o f  the  i rnpermeab le  ln te rbedded sha le  layers

wh ich  prevent  the  downward  movement  o f  a  s ign i f i can t  amount

o f  w a t e r .

I n  t h e  v i c i n i t y  o f  t h e  v e n t i l a t i o n  s h a f t s  a n d  t h e  s l o p e ,  t h e

d i p  o f  t h e  s t r a t a  i s  t o  t h e  n o r t h  a n d  e a s t  a t  a p p r o x i m a t e l y

1 " 1  p e r c e n t  ( 6  d e g r e e s )  ( D o e l l i n g r ,  1 9 7 2 ) .  T h e  s t r i k e  o f  t h e

s t r a t a  c o i n c i d e s  i n  g e n e r a l  w i t h  t h e  t r e n d  o f  t h e  c l i f f s

( S p i e k e r ,  1 9 2 5 ) .

T h e r e  a r e  n o  m a j o r  f a u l t s  w i t h i n  o r  a d j a c e n t  t o  t h e  s o l d i e r

C a n y o n  M i n e  l e a s e  a r e a .  A c c o r d i n g  t o  P o l l a s t r o  ( 1 9 8 0 ) ,  n o

f a u l t s  h a v e  b e e n  e n c o u n t e r e d  i n  m i n i n g  c o a l  f r o m  t h e  s o l d i e r

C a n y o n  M i n e .

A c c o r d i n g  t o  t h e  U . S .  G e o l o g i c a l  S u r v e y  ( 1 9 7 9 ) ,  g r o u n d  w a t e r

i n  t h e  r e q i o n  e x i s t s  u n d e r  w a t e r  t a b r e ,  a r t e s i a n ,  a n d  p e r c h e d

c o n d i t i o n s .  W a t e r  t a b l e  c o n d i t i o n s  e x i s t  p r i m a r i l y  j - n

s h a r l o w  a r l u v i a r  d e p o s i t s  a l o n g  l a r g e r  p e r e n n i a l  s t r e a m s  a n d
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i n  r e l a t i v e l y  f l a t - I y i n g  s e d i m e n t a r y  r o c k s .  A r t e s i a n  c o n d i -

t i o n s  e x i s t  a t  g r e a t e r  d e p t h s  w h e r e  a  c o n f i n i n g  l a y e r  o v e r l i e s

a  m o r e  p e r m e a b l e  m e m b e r .  H o w e v e r ,  p r e s s u r e s  a r e  g e n e r a l l y

no t  su f f i c ien t  to  p roduce f low ing  we l ls .  Perched or  impeded

c o n d i t i o n s  e x i s t  w h e r e  t h e  c o n f i n i n g  l a y e r  l i e s  b e n e a t h  t h e

w a t e r - b e a r i n g  s t r a t a .

O n I y  a  s m a l l  p o r t i o n  o f  t h e  a n n u a l  p r e c i p i t a t i o n ,  p r o b a b l y

much less  than f i ve  percent ,  recharges  the  ground water

s u p p l y  ( P r i c e  a n d  A r n o w ,  L 9 7 4 ;  U . S .  G e o l o g i c a l  S u r v e y ,

1 9 7 9 ) .  T h e  d e p t h  o f  w a t e r  i n f i l t r a t i n g  t h r o u g h  t h e  s u r f a c e

t o  s a t u r a t e d  b e d s  i s  s m a l l  f o r  t w o  r e a s o n s :  t h e  p r e s e n c e  o f

r e l a t i v e l y  i m p e r m e a b l e  s h a l e  l a y e r s  n e a r  t h e  s u r f a c e  o f  m u c h

o f  t h e  a r e a  a n d  t h e  p o t e n t i a l  e v a p o t r a n s p l r a t i o n  b e i n g

g r e a t e r  t h a n  t h e  r a i n f a l I .

P r i c e  a n d  A r n o w  ( I g 7 4 )  i n d i c a t e  t h a t  p r o p e r l y  c o n s t r u c t e d .

w e l l s  i n  t h e  P r i c e  R i v e r  B a s i n  w o u l d  h a v e  v e r y  l i m i t e d

y i e l d s  ( n o r m a l l y  I e s s  t h a n  5 0  g a l l o n s  p e r  m i n u t e ) .  W e l l s

i m m e d i a t e l y  a d j a c e n t  t o  t h e  S o l d i e r  C a n y o n  M i n e  l - e a s e  a r e a

c o u l d  n o r m a l l y  b e  e x p e c t e d  t o  y i e l d  l e s s  t h a n  1 O  g a l l o n s  p e r

m i n u t e  ( P r i c e  a n d  W a d e l I ,  1 9 7 3 ) .  I n c r e a s e d  y i e l d s  c o u l d

p o s s i b l y  b e  e x p e c t e d  f r o m  w e l l s  p e n e t r a t i n g  h i q h l y  f r a c t u r e d

s a n d s t o n e s .

Rocks  in  the  mounta inous  areas  near  the  So ld ie r  Canyon Mine

g e n e r a l l y  h a v e  l o w  s p e c i f i c  y i e l d s  ( O . 2  t o  O . 7  p e r c e n t )  a n d

I o w  h y d r a u l i c  c o n d u c t i v i t i e s  ( P r i c e  a n d  W a d e l l ,  1 9 7 3 ) .  T h e

v o l u m e  o f  r e c o v e r a b l e  w a t e r  i n  t h e  a r e a  i s  s m a l l ,  a v e r a q i n g

l e s s  t h a n  6 0 0  a c r e - f e e t  p e r  s q u a r e  m i l e  i n  t h e  u p p e r  1 O O  f e e t

o f  s a t u r a t e d  r o c k  ( P r i c e  a n d  A r n o w ,  I 9 7 4 ) .
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I A I I  s p r i n g s  a n d  s e e p s  w e r e  s a m p l e d  w i t h i n  a n d  a d j a c e n t  t o

the  So ld i .e r  Canyon Mine lease area  dur ing  September  l ' 979  to

obta in  an  index  o f  g round water  hydro log ic  cond i t ions  in  the

a r e a .  D i s c h a r g e  a n d  w a t e r  t e m p e r a t u r e  m e a s u r e m e n t s  w e r e

m a d e ,  a n d  r e s u l t s  a r e  s h o w n  i n  T a b l e  I I I - 1 .

O n l y  t h r e e  s p r i n g s  w e r e  f o u n d  w i t h i n  o r  a d j a c e n t  t o  t h e

I  e a s e  a r e a .  a n d  t w o  o f  t h e s e  w e r e  l o c a t e d  o u t s i d e  t h e  l e a s e

b o u n d a r y .  A l l  t h r e e  o f  t h e  s p r i n g s  w e r e  l o c a t e d  n e a r  t h e

b a s e  o f  a  d o m i n a n t  s a n d s t o n e  f o r m a t i o n .  B o t h  s p r i n g s  S B - 1

a n d  5 3 1 - 1  i s s u e  n e a r  t h e  i n t e r f a c e  b e t w e e n  t h e  F l a g s t a f f  a n d

N o r t h  H o r n  f o r m a t i o n s ,  a n d  s p r i n q  5 7 - 1  i s s u e s  a t  t h e  c o n t a c t

b e t w e e n  t h e  C a s t l e g a t e  S a n d s t o n e  a n d  n o n - c o a 1  b e a r i n g  p o r t i o n

o f  t h e  P r i c e  R i r , ' e r  f o r m a t i o n .

The th ree  spr ing ts  encountered  near  the  So ld ie r  Canyon Mj .ne

w e r e  I o c a t e d  a t  h i g h e r  e l e v a t i o n s  w i t h  r e c h a r g e  z o n e s  s u s -

p e c t e d  t o  b e  t h e  s m a l l  a r e a s  o f  t h e  n e a r b y  f l a t s  l o c a t e d

a l o n g  a d j a c e n t  r i d g e s .  F l o w s  f r o m  t h e  s p r i n g s  w e r e  l o w

d u r i n g  t h e  i n v e n t o r y ,  r a n g i n g  f r o m  l e s s  t h a n  o n e  g a l l o n  p e r

m i n u t e  t o  t w o  g a l l o n s  p e r  m i n u t e .  D u e  t o  t h e  I o c a l i z e d

n a t u r e  o f  t h e  s p r i n g s ,  f l o w s  a r e  e x p e c t e d  t o  b e  h i g h e r

dur ing  the  snovrmel t  runof f  per iod  and are  expec ted  to  be

q u i t e  s e n s i t i v e  t o  t h e  a m o u n t  o f  p r e c i p i t a t i o n  r e c e i v e d

d u r i n g  a n y  g i v e n  y e a r .
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S i n c e  n o  a c t i v e  c o a l  e x p l o r a t i o n  p r o g r a m  i s  b e i n g  c o n d u c t e d

o n  t h e  l e a s e  a r e a ,  h i g h  c o s t  r e l a t i v e  t o  e x p e c t e d  b e n e f i t s

p r e c l u d e d  t h e  d r i l l i n g  o f  o b s e r v a t i o n  w e l l s  i n  t h e  a r e a  a n d

t h e  c o l l e c t i o n  o f  r e l i a b l e  g r o u n d  w a t e r  h y d r o l o g y  d a t a .t
T
T
I
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Ground Water  Oual i ty

As an index  to  g round water  hydro logr ic  cond i t ions  w i th in  the

F l a g s t a f f ,  N o r t h  H o r n ,  a n d  P r i c e  R i v e r  f o r m a t i o n s ,  w a t e r

qua l i t y  samples  were  co l lec ted  and ana lyzed fo r  the  th ree

spr ings  w i th in  and ac l jacent  to  the  So ld ie r  Canyon Mine lease

area.  In  ad ,d , i t ion ,  a  water  qua l i t y  sample  was co l lec ted

f rom water  d r ipp ing  f rom the  mine  ce i l ing  to  index  the

groundwater  hydro log ic  cond i t ions  o f  the  B lackhawk fo rmat ion .

O n e  a d d i t i o n a l  w a t e r  q u a l i t y  s a m p l e  w a s  c o l l e c t e d  a n d  a n a l y z e d

f rom qround water  encountered  in  an  enc losed p i t  duq a t  the

m i n e  t r a i n  I o a d o u t  f a c i l i t y  n e a r  S u n n y s l d e  J u n c t i o n ,  r e f e r r e d

to  hereaf te r  as  the  t tBann i -nq  S id ingr r  sample .  Water  qua l i t y

s a m p l e s  w e r e  c o l l e c t e d  a n d  a n a l y z e d  f o r  a  c o m p r e h e n s i v e  I i s t

o f  p a r a m e t e r s .  R e s u l t s  o f  t h e  c h e m i c a l  a n a l y s e s  a r e  a l s o

i l l u s t r a t e d  i n  T a b l e  I I I - 1 .

V a r i a b i l i t y  i n  g r o u n d  w a t e r  q u a l i . t y  i n  t h e  g e o l o g i c  f o r m a t i o n s

w a s  a n a l y z e d  b y  c o m p a r i n g  w a t e r  q u a l i t y  c o n s t i t u e n t s .

C o n c e n t r a t i o n s  o f  t h e  v a r i o u s  c o n s t i t u e n t s  w e r e  r e l a t i v e l y

cons is ten t  be tween the  F lags ta f f  and Nor th  Horn  fo rmat ions ,

w i th  the  ground water  f rom wi th in  t t rese  fo rmat i -ons  be ing

p r i m a r i l y  o f  a  c a l c i u m  c a r b o n a t e  t y p e  ( s e e  F i g u r e  I I I - 1 ) .

G r o u n d  w a t e r  i n  t h e  P r i c e  R i v e r  f o r m a t i o n  i s  a l s o  s t r o n q r l y

c a l c i u m  b i c a r b o n a t e ,  b u t  s u l f a t e  c o n c e n t r a t i o n s  a r e  m u c h

h igher  than those o f  the  F lags ta f f  and Nor th  Horn  fo rmat ions .

Accord ing  to  the  ana lys is  o f  the  sample  taken f rom wi th in

the  mine ,  the  ground water  f rom the  B lackhawk fo rmat ion  is

predominant ly  sod ium b icarbonate .  The B lackhawk fo rmat ion

i s  e x t r e m e l y  d i s c o n t i n u o u s  i n  n a t u r e ;  t h e r e f o r e ,  t h e  g r o u n d

w a t e r  q u a l i t y  w i t h i n  t h e  B l a c k h a w k  f o r m a t i o n  i t s e l f  i s

expec ted  to  be  h igh ly  var iab le ,  ?s  has  been demonst ra ted  a t

o t h e r  l o c a t i o n s  w i t h i n  t h e  P r i c e  R i v e r  B a s i n  ( V a u g h n  H a n s e n

A s s o c i a t e s ,  D e c e m b e r  1 9 7 9 )  .

I I I . 1 1



t
I
I
I

loanttlttt DoPti

ac
l

l a
c €- - *
a ( ,

t
a

a
I

r t
l r- ' g

q.

E
?f
3t

o
I

: :
. ' o
raS

tr

a
E
C

C
o

I

B
a
IJ
c
o
o

I
I
I
t
t
I
t
I
I
I
I
I
I
I
I

Compar ieon  o f  wa te r  qua l i t y  da ta  co l l ec ted  f ro rn
the  ap r inge  and  m ine  f rom the  eepara te  geo log i c
fo rma t ions  w i th in  the  So ld ie r  Canyon  H ine  l ease
a rea .

Sodun
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Figure  I I I -L .
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Concent ra t ions  o f  o ther  cons t i tuents  sampled  a t  s ta t ions

throughout  the  v i .c in i ty  o f  the  So ld ie r  Canyon Mine were

q u i t e  l o w .  I n  m a n y  c a s e s ,  t r a c e  m e t a l  c o n c e n t r a t i o n s  w e r e

c o n s i s t e n t l y  b e l o w  t h e  l e v e l  o f  d e t e c t i o n  b y  r o u t i n e  l a b o r a -

t o r y  t e c h n i q u e s  ( p a r t i c u l a r l y  c a d m i u m ,  l e a d ,  m e r c u r y ,  s e l e n i u m

a n d  s i l v e r ) .

Ground water  taken f rom the  Bann ing  S id ing  s i te  a t  Sunnys ide

Junc t ion  was o f  a  ca lc ium su lphate  type .  Wi th  the  except ion

o f  t h e  t o t a l  d i s s o l v e d  s o l i d s  c o n c e n t r a t i o n ,  n o  c o n s t i t u e n t s

were  de tec ted  tha t  exceeded s ta te  s tandards  fo r  water  use  in

t h i s  a r e a .  T h e  t o t a l  d i s s o l v e d  s o l i d s  c o n c e n t r a t i o n  a t  t h i s

s i t e  w a s  m e a s u r e d  a t  2 , 5 4 O  m i l l i g r a m s  p e r  l i t e r ,  w h i c h

e x c e e d s  t h e  s t a t e  s t a n d a r d  f o r  C l a s s  4  w a t e r s  ( I , 2 O O  m j . I l i -

g r a m s  p e r  l i t e r ) .  H o w e v e r ,  t h e  w a t e r  q u a l i t y  f r o m  t h e

B a n n i n g  S i d i n g  s i t e  i s  o f  c o m p a r a b l e  q u a l i t y  t o  s u r f a c e

w a t e r s  i n  t h e  n e a r  v i c i n i t y .  T o t a l  d i s s o l v e d  s o l i d s  c o n c e n -

t r a t i o n s  i n  G r a s s y  T r a i l  C r e e k  a t  S u n n y s i d e  J u n c t i o n  h a v e

b e e n  m e a s u r e d  i n  e x c e s s  o f  3 , 5 0 0  m i l l i g r a m s  p e r  l i t e r .

T h e r e f o r e ,  t o t a l  d i s s o l v e d  s o l l d s  c o n c e n t r a t i o n s  n a t u r a l l y

a n d  s i g n i f i c a n t l y  e x c e e d  s t a t e  s t a n d a r d s  a t  t h i s  p o i n t .

SURFACE WATER HYDROLOGY

Regiona l  Su l face  Hvdro log ic  Svs tem

T h e  S o l d i e r  C a n y o n  M i n e  l e a s e  a r e a  i s  s i t u a t e d  i n  t h e  B o o k

C l i f f s  n e a r  t h e  h e a d w a t e r s  o f  t h e  P r i c e  R i v e r  B a s i n .  T h e

e n t i r e  l e a s e  a r e a  d r a i n s  t o w a r d  S o l d i e r  C r e e k ,  a  p e r e n n i a l

t r i b u t a r y  o f  t h e  P r i c e  R i v e r .

I n  g e n e r a l ,  t h e  c h e m i c a l  q u a l i t y  o f  w a t e r  i n  t h e  h e a d w a t e r s

o f  t h e  P r i c e  R i v e r  B a s i n  i s  e x c e l l e n t ,  w i t h  t h l s  w a t e r s h e d

prov id i .ng  most  o f  the  domest ic  water  needs  o f  the  peop le

I I I . 1 2
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b e l o w .  H o w e v e r ,  t h i s  q u a l i t y  r a p i d l y  d e t e r i o r a t e s  d o w n s t r e a m

a s  t h e  s t r e a m s  c r o s s  s h a l e  f o r m a t i o n s  ( p a r t i c u l a r l y  t h e

M a n c o s  S h a l e  i n  a n d  a d j a c e n t  t o  C a s t l e  V a 1 l e y )  a n d  r e c e i v e

l r r iga t ion  re tu rn  f lows f rom lands  s i tua ted  on  Mancos-der ived

s o i l s  ( P r i c e  a n d  W a d e l I ,  1 9 7 3 ) .  W i t h i n  t h e  P r i c e  R i v e r

B a s i n ,  f o r  e x a m p l e ,  M u n d o r f f  ( 1 9 7 2 )  r e p o r t s  t h a t  t h e  P r i c e

R i v e r  a n d  i t s  t r i b u t a r i e s  q e n e r a l l y  h a v e  a  d i s s o l v e d  s o l i d s

c o n c e n t r a t i o n  o f  l e s s  t h a n  4 O 0  m i l l i q r a m s  p e r  l i t e r  u p s t r e a m

f r o m  H e l p e r .  T h e  w a t e r  i n  t h i s  a r e a  i s  o f  a  c a l c i u m  b i c a r -

bonate  type .  Between th is  po in t  and the  conf luence w i th

M i l l e r  C r e e k ,  m o s t  o f  t h e  f l o w s  o r i g i n a t e  o n  o r  t r a v e r s e

M a n c o s  s h a l e s .  M u c h  o f  t h e  f l o w  i s  d e r i v e d  f r o m  i r r i g a t i o n

r e t u r n  f l o w s .  T h e  P r i c e  R i v e r  a t  W e l l j - n g t o n ,  w h i c h  i s  n e a r

t h e  c e n t e r  o f  t h e  b a s i n ,  h a s  a n  a v e r a g e  d i s s o l v e d  s o l i d s

c o n t e n t  o f  a b o u t  I , 7 O O  m i l l i g r a m s  p e r  l i t e r  a n d  i s  o f  a

m i - x e d  c h e m i c a l  t y p e  ( c a l c i u m - m a g n e s i u m - s o d i u m - s u l f a t e )  .

S e d i m e n t  y i e l d  f r o m  t h e  u p p e r  p o r t i o n  o f  t h e  b a s i n  i s  p r o b a b l y

n e g l i g i b l e  ( M u n d o r f f  ,  1 . 9 7 2 ) .  A c c o r d i n g  t o  t h e  U . S .  S o i l

C o n s e r v a t i o n  S e r v i c e  ( 7 9 7 5 ) ,  e r o s i o n  r a t e s  i n  t h e  P r i c e  a n d

S a n  R a f a e l  R i v e r  B a s i n  v a r y  f r o m  O . 1  t o  3 . O  a c r e - f e e t  p e r

s q u a r e  m i l e  p e r  y e a r .  T h e  b u l k  o f  t h e  s e d i m e n t  y i e l d e d  e a c h

y e a r  a t  t h e  m o u t h  o f  t h e  P r i c e  R i v e r  c o m e s  f r o m  l i m i t e d

a r e a s  c o v e r e d  w i t h  h i g h l y  e r o d a b l e  s h a l e s  ( M u n d o r f f ,  L 9 7 2 ) .

M o n t h l y  f l o w s  f o r  S o l d i e r  C r e e k  w e r e  c o m p u t e d  a s  t h e  p e r c e n t -

age o f  annua l  f low fo r  the  year  ] -978 to  de termine the  seasona l

d i s t r i b u t i o n  o f  f l o w s  f o r  p e r e n n i a l  s t r e a m s  i n  t h e  v i c i n i t y

o f  t h e  l e a s e  a r e a .  T h e  r e s u l t s  a r e  p r e s e n t e d  i n  F i g u r e  T I I - 2 ,

w h i c h  a l s o  d e p i c t s  t h e  d i s t r i b u t i o n  o f  f l o w s .  T h i s  i s

t y p i c a l  o f  h i q h  m o u n t a l n  r e g i - o n s  i n  t h e  w e s t ,  i n  w h j _ c h  m o s t

o f  the  s . t reamf low occurs  f rom March  th rough Ju .ne  as  a  resu l t

o f  s n o w m e l t .

I  I  I . 1 3
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T h e  U . S .  G e o l o g i c a l  S u r v e y  h a s  e s t a b l i s h e d  a  g a u g i n g  s t a t i o n

o n  S o l d i e r  C r e e k ,  i m m e d i a t e l y  d o w n s t r e a m  f r o m  t h e  S o l d i e r

Canyon Mine,  and has  ob ta ined per iod ic  measurements  o f  d is -

charge and water  qua l i t y  f rom Ju ty  th rough November .  Eureka

Energy  Company a lso  main ta ins  a  gaug ing  s ta t ion  ups t ream

from the  mine  near  the  conf luence o f  So ld ie r  Creek  w i th  the

t r ibu tary  f rom P ine  Canyon.  Data  are  ava i lab le  f rom both

gaug ing  s ta t ions  s ince  I978.  Based upon the  per iod ic  measure-

ments  o f  these two s i tes  s ince  1 ,978,  the  max imum measured

f l o w  o f  S o l d i e r  C r e e k  i s  1 9 . 0  c u b i c  f e e t  p e r  s e c o n d  a n d  t h e

m i n i m u m  m e a s u r e d  f l o w  i s  O . 1  c u b i c  f e e t  p e r  s e c o n d .  P e a k

d ischarges  1n  So ld ie r  Creek  are  expec ted  to  be  much h igher

than these per iod ic  measurements .  Summer  thunders to rms,

c o m m o n  i n  t h i s  a r e a ,  w o u l d  p r o d u c e  f l o v r s  w e l l  i n  e x c e s s  o f

t h e s e  m e a s u r e d  v a l u e s .

E s t i m a t e s  o f  p e a k  f l o w  r e c u r r e n c e  i n t e r v a l s  f o r  S o l d i e r

Creek  near  the  So ld ie r  Canyon Mine were  prepared by  Vaughn

H a n s e n  A s s o c i a t e s  ( J u I y  L 9 7 9 ) .  P e a k  f l o w  e s t i m a t e s  w e r e

determined from the runoff  curve number and unit  hydrograph

t e c h n i q u e  a s  d e f i n e d  b y  t h e  U . S .  S o i l  C o n s e r v a t i o n  S e r v i c e

( I 9 7 2 ) .  A c c o r d i n g  t o  V a u g h n  H a n s e n  A s s o c i a t e s  ( J u I y  1 9 7 9 ' ) ,

the  es t imated  peak  d ischarge o f  So ld le r  Creek  f rom the

1O-year ,  24-hour  event  i s  2A5 cub ic  fee t  per  second,  and the

p e a k  d i s c h a r g e  f r o m  t h e  2 5 - y e a r ,  6 - h o u r  e v e n t  i s  3 9 1  c u b i c

f e e t  p e r  s e c o n d .

Stud ies  are  cur ren t ly  underway to  de termine the  f lood  f re -

quenc ies  re la t j -ve  to  the  s i tes  o f  the  shaf ts  and the  s lope

f o r  t h e  1 0 ,  2 5 ,  5 0  a n d  1 O O  y r  f l o o d  e v e n t s .

S u r f a c e  W a t e r  O u a l i t v

S u r f a c e  w a t e r  q u a l i t y  d a t a  w e r e  c o l l e c t e d

p e r i o d  o f  a n a l y s i s  ( A p r i I - S e p t e m b e r  7 9 7 9 )

dur ing

w i t h l n

l - c a r t

S o l d i e r
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C a n y o n  M i n e  l e a s e  a r e a .  T h e s e  s t a t i o n s  w e r e  l o c a t e d  t o

obta in  da ta  f rom So ld ie r  Creek  bo th  above and be low ex is t ing

s u r f a c e  f a c i t i t i e s  o f  t h e  S o l d i e r  C a n y o n  M i n e .  A d d j - t i o n a l

water  qua l i t y  da ta  were  ob ta ined f rom unpub l ished da ta  o f

t h e  U . S .  G e o l o g i c a l  S u r v e y  a n d  E u r e k a  E n e r g y  C o m p a n y  o f  S a l t

Lake C i ty ,  U tah ,  fo r  the  two prev ious ly  ident i f ied  gaug ing

s t a t i o n s  o n  S o l d i e r  C r e e k .  T h e  r e s u l t s  o f  t h e  c h e m i c a l

a n a l y s e s  a r e  s h o w n  i n  T a b l e  I I I ' 2 .

T o t a l  d i s s o l v e d  s o l i d s  c o n c e n t r a t j . o n s  w e r e  l o w e s t  d u r i n g  t h e

months  o f  Apr i l  th rough June when f lows were  h ighes t .  Th is

i n v e r s e  r e l a t i o n s h i p  i s  c a u s e d  b y  a  d i l u t i o n  e f f e c t  f r o m

snowmel t  in  the  ear ly  spr ing  and runof f  per iod .  La ter  in

t h e  y e a r ,  d s  f l o w  d e c r e a s e s  a n d  t h e  m a j o r i t y  o f  f l o w  i s

d e r i v e d  f r o m  g r o u n d  w a t e r ,  t h i s  d i l u t i n g  e f f e c t  i s  l e s s

p r o n o u n c e d ,  r e s u l t i u g  i n  i n c r e a s e d  t o t a l  d i s s o l v e d  s o l i d s

c o n c e n t r a t i o n s .  T o t a l  d i s s o l v e d  s o l i d s  c o n c e n t r a t i o n s  f o r

S o l d i e r  C r e e k  i n  t h e  v i c i n i t y  o f  t h e  l e a s e  a r e a  w e r e  r e l a -

t i ve ly  h igh  fo r  a  mounta in  s t ream,  rang ing  f rom 374 m3- l l i -

g r a m s  p e r  l i t e r  d u r i n g  t h e  h i g h  f t o w  s e a s o n  t o  8 6 0  m i l l i -

q r a m s  p e r  l i t e r  d u r i n g  t h e  l o w  f l o w  s e a s o n -

F r o m  t h e  d a t a  g a t h e r e d  d u r i n g  t h e  f a l l  p e r i o d  o f  a n a l y s i s

and o ther  p rev ious ly  ment ioned sources ,  suspended so l ids

c o n c e n t r a t i o n s  o f  S o l d i e r  C r e e k  w e r e  f o u n d  t o  V a r y  f r o m  1 .  O

t o  I , 6 4 4  m i l l i g r a m s  p e r  l i t e r .  A I I  s u s p e n d e d  s o l i d s  c o n c e n -

t ra t ions  measured dur lng  t t re  summer  and fa l l  seasons  o f  the

y e a r  w e r e  l e s s  t h a n  7 7  m i l l i q r a m s  p e r  l i t e r .  D u r i n g  t h e

runof f  per iod  i t  i s  no t  uncommon fo r  suspended so l ids

c o n c e n t r a t i o n s  i n  S o l d i e r  C r e e k  t o  n a t u r a l l y  a n d  s i g n i f i -

can t ly  exceed the  federa l  coa l  min ing  e f f luen t  s tandard  o f

4 5  m i l l i g r a m s  p e r  I i t e r .

The hydrogen ion  ac t iv i t y  (pH)  o f  So ld ie r  Creek  was found to

v a r y  i n  t h e  v i c i n i t y  o f  t h e  l e a s e  a r e a  f r o m  7 . 4  t o  8 . 7

I I I - 1 5
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u n i t s .  T h e  b a s l c  c o n d i t i o n  o f  S o l d i e r  C r e e k  i s  p r o b a b l y  d u e

t o  t h e  h i g h  c o n c e n t r a t i o n  o f  b i c a r b o n a t e s .

To ta l  and  d i sso l ved  i ron  concen t ra t i ons  a re  somewha t  re la ted

to f lowrate,  wi th  h igher  concentrat ions occurr ing dur ing the

snowmel t  runof f  per iod when suspended sediment  concentrat ions

are h igh and wi th  lower  concentrat ions occurr ing dur ing

base f l ow  cond i t i - ons .  D isso l ved  i ron  concen t ra t i ons  i n

So ld ie r  C reek  have  va r ied  f rom less  than  0 .01  m i l l i g ram pe r

l i t e r  t o  O .385  m i l l i g ram pe r  l i t e r ,  w i th  the  h ighe r  concen-

t rat ions occurr ing in  Apr i l  and May dur ing the snowmel t

runo f f  pe r iod .

T o t a l  m a n g a n e s e  c o n c e n t r a t i o n s  w e r e  l o w  i n  S o l d i e r  C r e e k ,

v a r y i n g  f r o m  O . O O 9  t o  O . 1 1 9  m i l l i g r a m  p e r  l i t e r .  N o  d i s t i n c t

s e a s o n a l  V a r i a t i o n  i n  m a n g a n e s e  c o n c e n t r a t i o n s  c a n  b e

d e t e r m i n e d .

T h e  U t a h  D i v i s i o n  o f  H e a l t h  h a s  c l a s s i f i e d  t h e  w a t e r s  w i t h i n

t h e  S o l c l i e r  C a n y o n  M i n e  l e a s e  a r e a  a s  3 C  ( p r o t e c t e d  f o r

n o n - g a m e  f i s h  a n d  o t h e r  a q u a t i c  t i f e )  a n d  4  ( p r o t e c t e d  f o r

a g r i c u l t u r a l  u s e s  i n c l u d i n g  i r r i g a t i o n  o f  c r o p s  a n d

s t o c k - w a t e r i n g  )  .

4 . S e d i m e n t  Y i e l d

Est imates  o f  the  average annua l  sed iment  y ie ld  to  be

expected  f rom the  mine  lease area  were  made us ing  the  PSIAC

( P a c i f i c  S o u t h w e s t  I n t e r - A g e n c y  C o m m i t t e e ,  1 9 6 8 )  m e t h o d  a n d

t h e  U n i v e r s a l  S o i I  L o s s  E q u a t i o n  ( U . S .  S o i l  C o n s e r v a t i o n

S e r v i c e ,  I g 7 7 ;  C l y d e  e t  d I ,  1 9 7 8 ) .  A s s u m i n g  a n  a v e r a g e  f r o m

t h e  t w o  m e t h o d s  o f  0 . 3 9  a c r e - f e e t  p e r  s q u a r e  m i l e ,  t h e

S o l d i e r  C a n y o n  M i n e  l e a s e  a r e a  y i e l d s  a  y e a r l y  a v e r a g e  o f

1 . 0 4  a c r e - f e e t  o f  s e d i m e n t  t o  t h e  P r i c e  R i v e r  B a s i n "

I I I - 1 6
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Al though no  pub l ished sed iment  y ie ld  da ta  a re  ava i lab le  fo r

the  up land areas  o f  the  bas in ,  th is  i s  undoubted ly  on ly  a

smal l  por t ion  o f  the  to ta l  amount  o f  sed iment  y ie lded f rom

t h e  m o u n t a i n o u s  a r e a s  o f  t h e  P r i c e  R i v e r  B a s i n -

F. HISTORICAL AND CULTURAL RESOURCES

His to r i ca l  and  cu l tu ra l  i nves t i ga t i ons  were  ca r r i ed  ou t  by

the Utah Div is ion of  State His tory ,  and v isual  observat ions

were made by the Sold ier  Creek CoaI  Company.

1 . Historicaf__-lnven!er_Y

A  S e p t e m b e r  2 6 ,  L g B O  l e t t e r  f r o m  t h e  D i v i s i o n  o f  S t a t e

H i s t o r y  s t a t e d ,  t h e r e  a r e  n o  k n o w n  p r e h i s t o r i c  o r

h i s t o r i c  r e s o u r c e s  i n  t h e  a r e a  o f  t h e  m i n e  p l a n . t t  A  c o p y  o f

t h i s  l e t t e r  i s  i n c l u d e d  a s  F i g u r e  I I I - 3 .

2 . Afg laeoloqica l  Invent

No archaeo log ica l  resources  l te re  found in  the  area  by  the

D i v i s i o n  o f  S t a t e  H i s t o r y  i n  t h e i r  i n v e s t i g a t i o n .

P a l e o n t o l o g i c  R e s o u r c e s

T h e r e  h a s  b e e n  n o  e v i d e n c e  o f  p a l e o n t o l o g i c a l  r e s o u r c e s  i n

t h e  a r e a .

4 .  I n v e n t o r y  o f  P u b l i c  F a c i l i t i e s

In  a  te lephone conversa t ion  w i th  the  Bureau o f  Land Management

a n d  t h e  F o r e s t  S e r v i c e  o n  M a r c h  1 3 ,  1 9 8 1 ,  i t  w a s  d e t e r m i n e d

tha t  no  pub l ic  parks  ex is t  w i th in  the  mine  permi t  a rea .

I I I - 1 7
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IX:
Iil)

Division of
State History

( ( r lA l r  S lA l t  l i l s t ( t l t cn t  soc l t t y l

Sr^11:  nF UIAH
trl,-Ac ir.r5 Nl oF€QLtMUNtty AND
I r-ntJarr,rrC OFV€ LOF\rF rl l

M€LVIN I  SMI'H. DIR€CTOR

3O7 w€Sr zNO SOUIH

SALI LA(E CIIY. UTAH 8d ICI

rEt-€PHo^r€ 80r /5J1.5755

l''-

Sep tcmbc r  26 ,  l 9B0

Dav id  G .  Sp i i lma r r
l ' l i ne  Eng incc r
So l c l i e r  C rcck  Coa l  Co rnp : r r r y
l l i r l t l e r r  V ; r  I  l c f  i t l i  r r c
l ' .  O .  l l o . x  r \S
Pr i ce ,  U tah  84501

Dear  l . l r .  Sp i l l n ran :

I n  r ep l  )  t o  ) o t - i r  r cqucs t  o f  sep tembc r  8 ,  1980 ,  a  sea rch  o f  t he
c r . r l t u ra l  r eso r ) r ce  f i l c s  w i r s  con rp le ted  o f  t l r ose  a reas  i n  So ld i e r
Can l ' o t t  t l u t t  h ' e re  r cc l ucs t c (1 .  l ' l r c  sea l ch  i nd i ca ted  t l r a t  t he re
a re  no  kno t ' ' t r  p re -h i s t o r i c  o r  h i s t o r i c  r esou rces  i n  t he  a rea  o f
t l r e  r n i nc  p l an .

Ou r  O f f i c c ,  l r o tusygy ,  i s  f l r t / a r c  t > l  Son t c  I iS to r i c  r eso r j rCes  t ha t
ma1 ' t l c  l oc i t t c r l  i n  t hc : t r o ; r  o t ' t he  ru i n i ng  p l an .

I f  ) , ou  l ) ; r ve  ; l ) )  q r res t i ons ,  p l easc  con tac t  I ne  (gO t )  S33 -5000 .

S i  nce re l  l ' ,

I lt
\ ,  |  

'  
,

- - { - - - - ' - ' -  ' {  \  , i---\-\_{:-=\ 
-_.-_( \lrtnr-fr.(/rr

.t - -- :'-.(.. - --.'.. . \.
J i n r  D 1 ' k m a ' i r  \
C o m l :  I  i  a  n c c  A r l n r  i  t i  i  s  t f ; t  t o l '

JLD:  i  r '

Figure  I I I -3

l l ' r r . . ,  .  l t . . r , I . '  l ' . r t , r ' r , r r r r r
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IV. ENVIRONMENTAL IMPACT

The major i ty  o f  the envi ronmenta l  impact  o f  the Sold ier

Canyon Mine occurred upon the opehing of the mine. OnIy

minor  impact  wi l l  occur  dur ing the insta l la t ion of  the new

slope and the shaf ts  s ince they wi l l  be located on less than

four- tenths of  an acre.  The to ta l  impact  for  th is  pro ject ,

as for  the ent i re  mine,  has been and wi l l  cont inue to  be

min imized by comply ing wi th  the per formance standards es-

tab l ished by the Envi ronmenta l  Protect ion Agency,  the Of f ice

o f  Su r face  M in ing ,  and  D iv i s ion  o f  O i I ,  Gas  and  M in ing .

A. LAND AND SOILS

The new shaf ts ,  s lope,  and

prox imate ly  four- tenths of

were  p rev ious l y  d i s tu rbed ;

w i I I  have  m in ima l  impac t .

shor t  access road wi l l  occupy ap-

a  su r face  ac re .  The  s i t es  se lec ted

therefore,  th is  new construct ion

Since the s i tes have been prev ious ly  d is turbed,  some of  the

topso i l  has  p robab ly  been  Ios t .  Add i t i ona l I y ,  such  a  sma l I

a rea  i s  i nvo l ved  tha t  t he  impac t  t o  so i l s  w i l l  be  m ino r .

Topso i l ,  i f  ?Dy ,  w i l l  be  s t r i pped  f rom the  s i t es  d i rec t l y

af ter  any natura l ly  revegetated p lants  are c leared and

removed.  Topsoi l  wi I l  be s tockpi led in  the immediate area

w i th  env i ronmen ta l l y  accep tab le  s lopes .  The  p i l e  w i l l  be

protected by water  d ivers j -on d i tches and revegetated wi th

so i l  s tab i l i z i ng  g rass .  S igns  w i l l  be  pos ted  to  p reven t

acc identa l  d is turbance.  Wi th these envi ronmenta l  pre-

cau t i ons ,  impac t  t o  t he  so i l s  shou ld  be  m i t i ga ted .

VEGETATION

Any natura l ly  revegetated p lants  wi I I  be c leared and removed

f rom the  p roposed  s i t es .

IV- 1.
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Vegetat ion as descr ibed prev ious ly  is  sparse on the s i tes

consis t ing pr imar i ly  o f  Nevada b luegrass,  b lue bunch wheat-

qrass,  and b ig sagebrush.  Removal  o f  th is  vegetat ion wi I I

temporar i ly  remove th is  smal l  amount  of  wi ld l i fe  habi ta t .

Upon abandonment of the mine, the land wil l  be revegetated

w i th  s im i l a r  spec ies  ( see  the  reveqe ta t i on  p lan  i n  Sec t i on

V) .  W i th  the  env i ronmen ta l  con t ro l s  desc r ibed  j -n  Sec t i on  V ,

th is  impact  wi l l  be low in  the shor t - term and negl lg ib le  in

the long- term.

c" W I L D L I F E

With the temporary removal  o f  wi ld l i fe  habi ta t ,  there wi l l

be a shor t - term impact  on wi ld l i fe .  The h igh in terest

species that  may be af fected by removal  o f  th is  smal l  area

of  grasses and low brush could inc lude animals such as the

Utah mi lk  snake,  g t rouse,  and other  an imals ment ioned ear l ler .

Should any of  the nest ing b i rd  species be observed on the

s i tes of  the shaf ts  and the s lope or  in  the adjacent  areas,

the cruc ia l  dates ident i f ied in  the Mi-n ing and Reclamat ion

PIan wi l l -  be observed.  Other  an imals observed wi l l  be

encouraged  to  re loca te .  W i ld l i f e  w i l l  be  p ro tec ted  f rom

entry  in to the s i tes by fence.  Cer ta in  power s t ructures

w i I I  be  rap to r -p roo fed .

Due to the smal l  amount  of  habi ta t  and the prev ious ly  d is-

turbed nature,  the impact  on wi ld l i fe  present  at  the s i te  is

expected to  be min imal .  Impact  on adjacent  wi ld l i fe  should

also be minor  s ince i t  has been demonstrated that  most

species readi ly  become acc l j -mated to  the noise of  vent i la t ion

fans .

rv-2



I
I
t
I
t
I
I
I
I
I
I
I
t
I
I
I

D. GROUNDWATER IMPACT

Agui fers  may be encountered dur ing dr i l l ing;  genera l ly ,

these aqui fers  are located in  the sandstone beds of  the

B lackhawk  Fo rmat ion .  I n  a  nea rby  d r i l l  ho le  (#4 , ,  a t  l eas t

two such aqui fers  were i .n tercepted.  The water  y ie ld  f rom

these aqui fers  is  expected to  be very low.  The s ign i f icant

aqui fers  wi l l  be cased or  qrouted as they are encountered.

This  wi I I  prevent  water  product ion and poss ib le  contaminat ion

of  h igher  qual i ty  water  in  one aqui fer  wi . th  lower  qual i ty  f ron

another  agui fer .

E. SURFACE WATER IMPACT

The potent ia l  for  impact  to  the sur face water  (Sold ier

Creek)  wi I I  be h ighest  dur ing the construct ion of  the exhaust

a i . r  shaf t .  The pr imary impact  to  contro l  and mi t igate would

be sediment  in f lux to  the s t ream f rom the d is turbed areas.

The steps for  contro l  ind mi t igat ion are out l ined in  Sect ion E.

Genera l ly ,  they inc lude d ivers ion of  undis turbed area dra inage

away f rom the shaf t  s i te  and in to a natura l  dra inage.  Runof f

f rom the d is turbed area wi I I  be d i rected over  a gent le  s lope

to a co l lect ion d i tch wi th  revegetated banks.  This  should

al low most  sediment  to  set t le  out  before reaching the natura l

d ra inage .  I f  necessa ry ,  s t raw  ba les  w i l l  be  used  to  co l l ec t

sediment  and protect  the sur face water  qual i ty .

The s i tes are wi th in  the DOGM-designated lOO-foot  s t ream

bu f fe r  zone  (817 .57 ) .  So ld i e r  C reek  Coa l  Co .  t he re fo re

requests that  DOGM al low these act iv i t ies to  be wi th in  the

st ream buf fer  zone,  based upon the fo l lowing considerat ions:

No st ream channel  d ivers ions wi l l  be requi red.

No untreated runof f  wi l l  enter  the s t ream; therefore,

water  qual i ty  and quant i ty  wi l I  not  be adversely  af fected.I
I IV -3



3 . Approx imate ly  20 feet  or  more between the s i tes and creek

wi I I  not  be d is turbed and wi l l  be marked as a buf fer  zone

w i th  regu la t i on  s igns .

No  wa te r  f rom the  s i t es  o r  po l l u t i ng  e f f l uen ts  w i l l  be  d i s -

charged to the streams without proper treatment; thus, water

qual i ty  should be protected.

r . IMPACT ON CULTURAL RESOURCES

There are no known h is tor ic  aL/archaeologica l /pa leonto log ica l

resou rces  o r  pub l i c  f ac i l i t i es  on  the  s i t es .  The re fo re ,  ho

impac t  on  cu l tu ra l  resou rces  wou ld  resu l t .  I f ,  du r i ng  any

phase of  const ruct ion,  any unant ic ipated d iscovery of  such

resources  i s  made ,  t he  app rop r ia te  agenc ies  w i l l  be  no t i f i ed .
I
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V . ENVIRONMENTAL CONTROL SAFETY AND RECLAMATION PLAN

A. TOPSOIL HANDLING

Since the s i tes have been prev ious ly  d is turbed,  some of  the

topso l l  has  p robab ly  been  l os t .  Wha teve r  t opso i l  r ema ins ,

however ,  wi l l  be removed pr ior  to  new construct ion work-

The topsoi l  removed wj- I l  be s tockpi led in  the immediate

a rea .  The  p i l e  w i I I  be  p ro tec ted  by  wa te r  d i ve rs ion  d i t ches

and  revege ta t i on  w j - th  a  so i l  s tab i t i z i ng  g rass .  A  s ign  v / i I l

be posted to  prevent  acc identa l  d is turbance.

When the  shaf ts  and s lope are  no  longer  needed (approx imate ly

20 years  in  the  fu tu re) ,  the  equ ipment  w i l l  be  removed and

the  shaf ts  and s lope sea led .  The areas  w i l l  then  be  regraded

and the  topso i l  red is t r ibu ted  pr io r  to  revegeta t ion-

B. REVEGETATION

Once  the  topso i l  has  been  red i s t r i bu ted ,  i t  w i l l  be  tes ted

fo r  f e r t i l i t y ,  pH ,  e t c .  I f  necessa ry ,  f e r t l l i za t i on  and

neu t ra l i za t i on  w i l l  be  ca r r j - ed  ou t .  D r i l I  seed ing  o f  na t i ve

spec ies  fo l l ows ,  a long  w i th  p lan t i ng  o f  t ree  and  b rush  seed-

I i ngs .  The  p roposed  vege ta t l on  t l pes  a re  as  fo l l ows :

Sa I ina  w i l d rye

Sagebrush

Serv i cebe r ry

Bluebunch wheatgrass

Nevada b lueqrass5 .
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Snowberry

Oakbrush

Mountain mahogany

The  a rea  w i l l  be  mon i to red  fo l l ow ing  i n i t i a l  r evege ta t i on

unt i l  the vegetat ive coverage is  approx imate ly  BO percent  o f

the undis turbed reference area coverage.  This  may necessi -

ta te repeated seeding.

r1 SEDIMENT CONTROL

Drai -nage at  the in take a i r  s lope and shaf t  s i te  wi l l  be han-

d led by the ex is t ing s torm water  dra inage system in the yard

a rea .

At  the  exhaust  a i r  sha f t  s i te  und is tu rbed area  dra inaqe w i l l

be  d iver ted  away f rom the  shaf t  s i te  v ia  a  d ivers ion  d i tch .

Th is  d i tch  w i I I  re tu rn  the  runof f  to  a  na tura l  d ra inaqe.

P r e c i p i t a t i o n  f a l l i n g  i n  t h e  d i s t u r b e d  a r e a  w i l I  b e  h a n d l e d

so the  to ta l  suspended so l ids  a re  reduced pr io r  to  re tu rn  to

n a t u r a l  d r a i n a q e .  T h e  s i t e s  w i I I  b e  g r a d e d  s o  t h e r e  w i l l  b e

a p p r o x i m a t e l y  a  3 %  s l o p e  t o w a r d  a  c o l l e c t i o n  d i t c h .  ( s e e

F igure  I I -2 )  on  the  west  s ide  o f  the  shaf t  a rea .  The d i tch

banks  w i l l  be  revegeta ted  to  he lp  in  sed iment  reduc t ion-  I f

s e d i m e n t  l e v e l s  a r e  s t i l l  t o o  h i g h ,  s t r a w  b a l e s  w i l l  b e  p l a c e d

in  the  d i tch  to  reduce sed iments  o r  some o ther  method employed.

A berm wi l l  be  p laced on  the  nor th ,  eas t  and south  edg les  o f

t h e  s h a f t  a r e a  t o  h e l p  i n  r u n o f f  c o n t r o l .

D. SAFETY

Dur ing  cons t ruc t i on  o f

sys tems  w i l l  be  se t  up

the s lopes,  temporarY vent i la t ion

in the mine to  vent i la 'Le the s loPe
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I f aces  p rope r l y .  f h i s  may  requ i re  b ra t t i ce ,  po r tab le  fans ,

or  some other  method.

Dur ing operat ion safety  wi th ln  the mine wi l l  be improved by

the new fan. From the surface the shafts and fan wil l  not

present  safety  problems s ince the ent i re  shaf t  openings

wi l l  be covered.  The fan ext raust  opening and the in take

shaf t  wi I I  be covered by screens to  prevent  acc identa l

ent ry .  The substat ion at  the shaf t  s i te  wi l l  be fenced to

prevent  acc identa l  shock.

A ra i l ing wi l l  be constructed between the county road and

the  exhasu t  a i r  sha f t  s i t e .  Th i s  w i l l  keep  veh ic les  f rom

enter ing the s i te  in  case of  a  car  acc ident  on the county

road .

I
I
I
I
I
I
I E. RAPTOR-PROOFING

I Power s t ructures which requi re protect lon wi l l  be raptor-

p roo fed .  Th i s  l i i l I  p robab ly  be  accomp l i shed  by  u t i l i z i ng

one or  more of  the methods shown in  F igure V-1 and V-2.I
I
I
I
I
I
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I ELEVATED PERCH CONSTRUCTION

I
I
I
I
I

2' r  4 ' r  2 ' -o '

2 ' r  4 '  r
N E C E S S A R Y  L E N G T H Minimum 24

I
I
I
I
I
I
I
I
I
I
I
I

? ' r  4 ' t  t

Minimum 24"
Above Conductor

JUMPERS PLACED UNDER
CROSSARM WOULD MAKE
THIS  STRUCTURE RAPTOR
SAFE WITHOUT PERCH.

REFERENCE:
I  D A  H O  P O \ { E R
A P P R O V E D  B Y :

A L S O  -

F I B E R G L A S S  C R O S S -
A R M  B R A C E

C O M P A N Y
H O R L A N  W ,  N E L S O N
E t R D S -  O F - P R E Y  C O N S U L T A N T

R E A  B U L L E T I N  6 I - I O
F I G  U R E  , 5

Figure V- l
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I B' -o"  cRossARM

I
t

\wooD CROSSARM
BRACES

49"

I
.9 : '36"

I H O T € :
T H I S  C O N S T R U C T I O N

T O  B E  U S E D  O N L Y  I N
A R E A S  W I T H  A  K N O W N  R A P T O R
P O P U L A T I O N  O R  W H E N  S P E C I F I C A L L Y

CROSSA RM

I R E Q U I R E D  B Y  G O V E R N M E N T A L
A G E H C I E S  O A  P R O P E R T Y  O W N E R S .

I
REFERENCE:

P A C I f  t C  P O W E R  A  L I G H T  C O } I P A N Y

A P P R O V E D  B Y :  I V Y O H I N G  U T I L I T Y
E N G I  N E E R I N G  C O H [ I I T T E E

68.4"

I
I *  51"

I REFER EN CE :
S I E R R A  P A C I F I C  P O W E R  C O M P A N Y
2 4 . 9  X V  C R O S S A R M  -  R A P T O R
P R O T E C T I O N  C O N S T R U C T I O N

I
I *  N O T E :

5 I .  D I M E N S I O N  I S  T H E  O N L Y

D I  M E N S T O N  C H E C K E D  W I T H
T R A I N E D  E A G L E S  A
D O C U M E N T E D  O N  F I L M .

REFER EN CE :
I D A H O  P O W E R  C O M P A N Y
A P P R O V E D  B Y :  M O R L A N  W .  H E L S O N

B I R O S -  O F -  P R E Y
C O N S U L T A N T

I 4g"

I
I
I

NEUT

NEUT

Figure V-2
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