
OI{APTFI I t

C HAPT ER

CHAPTER

CHAPTER

CI]AP T ER

CHAPTER

C HAPTER

0r{AP' l 'F l l t

i l I lAPT! ]R

CIlAP'IER

CHAPTER

1
I

,)

T

5

h

t .

(-)(,

(l

I U

4 4

t l

I n [ , r o c 1 u c L , i o n  a n d  S u r n n r a r y  o f  P e r m i t  A p p l i c a t i o n

O w n e  r $ h i p  a n c l  C o n t r o l

O p e r a t i o n  a n d  R e c l a m a t i o n  P l a n

L a n c l  S t a t u s ,  L a n c l  U s e ,  a n d  P o s t  M i n i n g  L a n d  U s e

I l i s t o r i < : a l -  a n d  C u t t u r a l -  R e s o u r c e s

G e o f o g y

H y d r o l o g y

V e  g e ' L a  b i  o n

W i l d l i f e  R e s o u r c e s

C l i m a t o l o g y  a n d  A i r  Q u a l i t y

{ffffiffiffiffi
,  13?l

sfvrsl#ht #t
il-, fiA$ 8' MTMNG



INTRODUCT I ON

C0*0P MINING COMPANY

BEAR CREEK CANYON 
.MITtE

MINING AND RECLAMATION PLAN

CHAPTER I

AND SUMMARY OF PERMITAPPTI CAT ION



I

INTRODUCTION

The  pu rpose  o f  t h i s  vo lume  i s  t o  conso l i da te  t he

ma te r i a l  f r om the  o r i g i na l  ve r s i on  o f  t he  co -op

Min ing  company  Bear  canyon  pe rmanen t  regu la t i on

MRP tha t  was  subm i t t ed  March  23 ,  ' l  
981  .  and  subsequen t

subm i t t a l s  t ha t  we re  mad .e  i n  r esponse  t o  Appa ren t

and  rechn i ca l  comp le teness  Rev iews  made  by  t he

D iv i s i on ,  A l - so  t o  upda te  and  upg rade  t he  i n f  o rma t i on

p resen ted  i n  t he  w r i t t en  rna  be r i a l -  and  maps  r  &nd  t o

imp rove  t he  f o rma t  f o  be t t e r  con fo rm  to  t he

D iv i s i on  gu ide l i nes .  Shou ld  t he  rev i ewe r  encoun te r

any  d i spa r i t y  i n  i n f o r rna t i on  p resen ted  he re in  as

compared  t o  p rev ious  subm i t t a l s ,  t h i s  i s  t o  be

cons ide red  t he  co r rec t  ve rs i - on .

The  i n fo rma t i on  con ta i ned "  he re in  i s  t r ue  and  co r rec t

t o  t he  bes t  o f  ny  know ledge .
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o I ' he  f  o l l ow ing  ma te r i - a l  cons  t i t u t es  a  M in l ng  and  Re -

c lamat i -on  P l -an  to  ob ta in  an  und .e rg round  coa r  m in j -ng

perm i  t  f  o r  t he  Bear  canyon  l " l i ne  ope ra ted  by  co -op

M in ing  Company .

Th is  Amendmen t  i s  submi t ted .  under  the  u tah  Regu la -

t i ons  o f  coa r  M in i ng  and  RecLama t i on  Ope ra t i ons  Ac t

(  r i t t e  / * a ,  chap te r  10 ,  u tah  code  Anno ta ted  1g5 i  ,  as

amended  )  ,  t he  Sur face  l v l i n ing  Con t ro l  and  Rec lana t i on

Ac t  o f  1977  (P .L  ,  g5 -8? ) ,  t he  coope ra t i ve  Ag reemen t

be tween  the  s ta te  o f  u tah  and  the  un i ted  s ta tes  De-

pa r tmen t  o f  t he  I n te r i o r ,  t he  Fede ra l -  Land  po l i c y

and  Managemen t  Ac t  o f  1976 ,  r egu la t i ons  o f  t he  U .S ,

Geo log i ca l  su rvey ,  t he  pe rmanen t  Regu la to ry  p rog ram

regu la t i ons  o f  t he  su r f ace  M in ing  Rec lama t i on  and

En fo rcemen t ,  and  t he  regu ra t i ons  f o  t he  s ta te  o f  u tah

Depa r tmen t  o f  0 i 1 ,  Gas  ,  and  M in ing .

1 . ' l SCOPE OF OPERATION

Th is  sec t i on  desc r i bes ,  i n  gene ra l  t e rms ,  t he  scope

o f  ope ra t i ons  cond .uc ted  by  co -op  M in ing  company  a t

t he  Bea r  canyon  M ine .  Th i s  gene ra l  t r ea tmen t  o r i - en t s

thg  reader  to  the  m ine  ope ra t i on  and  p rov ides  an  ove r -

a l l  f r amework  fo r  unders tand . i ng  the  spec i f i c  de ta i l s

p resen ted  i n  t he  subsequen t  chap te r s  o f  t h i s  app l i -

ca t i  on  .
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o l"I iniq,e . -Plan s

Co -op  M in ing  Company  con t ro l s  1  1115  ac res  i n  Emery

Coun ty  U tah ,  ( 9OO ac res  i n  Bea r  Canyon  ,  215  ac res  i n

T ra i l  Canyon ;  $e€  F igu re  1 -1  ) .  M in i ng  has  been  con -

duc ted  on  t h i s  s i t e  f r om 1938  t o  t he  p resen t  t ime

and  20  m i l l i on  t ons  o f  new ,  i l t i nab le  coa l  a re  es t i -

ma ted  t o  r ema in  1n  t he  B lack rock  Bed  w i t h i n  t he  pe rm i t

app l i ca t l on  a rea .  P roduc t i on  du r i ng  t he  f i r s t  f i ve -

yea r  ' pe r i od  w i l l -  t o t a l  i  m i l l i on  t o  1  , 5  m i l l i on  t ons  ,

w i t h  an  ave rage  f u l l  capac i t y  p roduc t i on  o f  200 ,000

ton / yea r  r eached  by  t he  f ou r t h  yea r .  The  exac t  f i g -

u re  w i l l  depend  on  marke t  cond . i t i ons  ,  o f  cou rse  ,  (  a l l

f i gu res  a re  f o r  r aw  tons ) .

Access  t o  t he  rese rves  on  t he  p rope r t y  i s  made  t h rough

3  po r t a l .  The  m idd le  seam po r ta l  ( r e fe r red  t o  as  Po r -

t a l  1 )  and  t he  o r i g i na l  Bea r  Canyon  seam po r ta l  (Po r -

t a l  2 )  a re  used  p r lma r i l y  t o  r ecove r  coa l  f r om p re -

v i ous l y  wo rked  a reas .

S ince  the  m in ing  i n  many  a reas  i nvo l ves  work ing  i n

the prox imi ty  o f  the o ld  mj -ne r  r re j - r r  ent ry  p i l la rs

w i l l  be  c  o lumn i  z  ed  to  p rov i -de  ve r t i  ca l  suppor t  and

prevent  t 'punch i .ngr r  by  the p i l la rs ,  wh lch would  pro-

duce  unsa fe  wo rk i ng  cond i t i ons  and  cause  t he  l oss

o . f  recove rab l -e  eoa l .
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A11  po r ta r s  w i l l  be  sea led  when  wo rk i ngs  cease .  Su r -

f ace  b reakou ts  f r om the  seam fo r  ven t i l a t i on  w i l l

be  made in  Bear  Canyon and may be made in  Tra i l  Can-

yon .  M in ing  cond i t i ons  j -n  the  fu tu re  may  war ran t  ad -

d i t i ona l  ven t i l a t i on .

The  cu r ren t  m i -n ing  sys tem emp loys  room and .  p i l l a r

m in i ng  w i t h  con t i nuous  m ine rs .  P i l l a r s  a re  removed

whereve r  pos  s i b l e  .  I n  t he  v i - r g i n  eoa l  a reas  ,  d  eve lop -

men t  w i l l  a l l ow  use  o f  e i t he r  room and  p i l l a r  o r  Long-

wa l l  me thods  o r  a  comb ina t i on  o f  bo th  ,  w i -  t h  room and .

p f l l a r  p re fe r red  whe reve r  f eas ib l e .

As  t he  m ine  deve lops ,  ma in  en t r i es  w i l l  be  d r i ven  i n

two  se t s  o f  e i t he r  f ou r ,  f i ve  ,  o r  s i x ,  w i t h  ba r r i e r

p i l l a r s  sepa ra t i ng  each  se t ,  These  ma in  en t r i es  w i l l

r un  Eas t  t o  Wes t ,  t o  t he  p rope r t y  bound .a ry .  Subma i -n

en t r i es  w i l - 1  r un  a t  r i gh t  ang les  f r om the  ma in  en t r i es

to  t he  l im i t s  o f  t he  p rope r t y .

Ove ra l l - ,  an  advance ; re t r ea t  m in i ng  sys te rn  i s  p ro  j  ec ted

f  o r  t h i  s  m i -ne  w i th  re t rea t  m in ing  emp loyed  p r i -o r  t o

abandonmen t  o f  each  sec t i on .

Bar r i e r  P i l l a r s

Ba r r i e r  p i l l a r s  w i l l  be  l e f t  t o  p ro tec t  en t r i es  w i t h i n

1 - / +
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t he  pe rm i  t  a rea  .  The  subs  i -dence  wave  caus  ed  by

max imum coa l  recove ry  w i l l  cause  on l y  m ino r  a r l d .

eas i l y  r epa i rab le  d .amage  above  t he  coa l  ou t c rops .

M in ing  w i l l  usua l l y  be  s topped  a  m in imum o f  200

fee t  f r om the  su r f aee  t o  ma in ta i n  s tab i l i t y  o f  t he

su r face  i - n  t he  p l aces  whe re  coa l  ou t c rops  occu r .

Ba r r i e r  p i l l a r s  w i l l  be  l e f t  i n  p l ace  t o  p ro tec t

t he  s teep  esca rpmen ts .

Conse rva t i o , I r  o f  Coa l  Rese rves

Min ing  o f  t h i s  a rea  p rov id .e  s  f  o r  max imum recove ry

o f  t he  coa l  r ese rves ,  abou t  60  pe rcen t  ove ra l l .

Th l s  h igh  recove ry  i s  due  bo th  to  known  m j -n ing

cond i t i - ons  and  Co -op  M ln lng  Company rs  eng inee r i ng

and  p rod .uc t i on  p rae t i ces .  The  ma in  en t r y  sys tem

w i l l  a l l o r ^ r  access  t o  t he  rese rves  Wes t  o f  t he  pe r -

rn i t  a rea .  Rese rves  t o  t he  No r th  can  be  en te red

th rough  ou t c rops .

Equ ipmqn t

The  equ ipmen t  used  to  m ine  the  pe rm i t  a rea  i s  l i s ted

j - n  see t i on  ? . k ,5  ,  - ,  .  Add i t i ona l  equ ipmen t  w i l l

be  acqu i red  as  needed .
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Mine Saf  e  t .y

The  Bear  canyon  M ine  w i l l  comp ly  w i th  a l l  f ede ra l ,

s t a te ,  and  l oca l  r egu la t i ons  f o r  sa fe t y ,  seeu r i t y ,

and  f i r e  con t ro l  i n  ma t t e r s  pe r t a i n i ng  t o  s i gns ,

f ences ,  haza rdous  and  f l ammab le  ma te r i a l s ,  exp los i ves ,

f i r e  p ro tee t i on ,  mon i t o r i ng  o f  eoa l  and  re fuse  p i 1es ,

rou t i ne  and  acc iden t  r epo r t s ,  co r rec t i ve  ac t i ons ,

good  housekeep ing ,  and  n i ne  maps  and  reco rd  s  .

Ope ra t i ons  Schedu le

Annua l  p roduc t i on  i s  sehedu led  t o  i nc rease  f r om

200  ,  000  tons  i n  1  gg3  to  300  ,  000  tons  by  1  gg7  .  The

mine  ope ra tes  th ree  sh i f t s  pe r  day  fo r  z t ro  days  pe r

yea r  and  emp loys  30  to  /+0  sa la r i ed  and .  hou r l y  worke rs .

I f  p rod .ue t i on  r i se  s  to  500  ,  000  Lon /ye&r  r  emp loymen t

w i l l  j - nc rease  by  a  max j -mum o f  10 .

Perm i t  A rea ,

The  pe rm i t  a rea  compr i ses  l ands  owned  by  cOP Deve -

l opmen t  company .  A t  p resen t ,  t he re  i s  no  l and  l eased

by  t he  company  f r om the  s ta te  and  f ede ra l  gove rnmen ts .
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o
1.2 SUMMARY OF ENVIRONMENTAL IMPACTS

{mpacts o+,  9urrent  and I 'Str+re_ ,Land Use

H. l ' rd ro logy Soi l  d is turbance dur ing the l i fe

o f  t he  m ine  w i l l  j - nc rease  e ros ion ,  bu t  requ i red

sed . imen t  con t ro l  measures  w i l l  r educe  lmpac t  on

low lands .  The re  w i l l  be  m in ima l  d i scha re  o f

g round  wa te r  f rom the  m ine .

Vege ta t i o+ - ,  Range  Managemen t ,  and  So i l s  -  Tempo-

ra ry  d i s tu rbances  w i l l  r emove  vege ta t i on  and

ine rease  e ros ion ,  bu t  r evege ta t i on  w i l l  r e tu rn

des i r ed  vege ta t i on ,  dee rease  e ros ion ,  and  i n -

c rease  fo rage  p roduc t i on .

Iv,l insrals - There is

t he  a rea ;  howeve r ,

be tween  coa l  m in ing

resou rce .

o i l  and  gas  po ten t i a l  i n

the re  shou ld  be  no  eon f l - i c t

and  d .eve lopmen t  o f  t h i  s

Arc4aeofog.v  ;  No s i tes  w&rrant ing preservat ion

a re  l oca ted  w i th in  the  pe rm i t  boundar ies .

T imber ,  { ' i r e ,  and  T ranspor ta t i og  No  merchan t -

ab le  t imbe r  ex i s t s  w i t h i n  t he  pe rm i t  a rea .  Some

1-7



shrubs wi l l  be  remgved dur ing ope, ra t ion,  but

i t  w i l l  be  rep laced  by  revege ta t i on  g rowth  and

y ie l d .  Aeeess  roads  w i l l  p rov i de  f o r  eas ie r

f i r e  eon t ro l  and  w i l l  a l l ow  remova l  o f  any  f i r e

hazards.

Ree lea t j -on_  and  Seen ie  _Resources  In  the  sho r t

t e rm the  m ine  w i l l  r educe  the  re  c rea t i -ona l  va lue  s

o f  t he  pe rm i t  a rea .  Reeon tou r lng  and .  g rad ing

o f  d i s t u rbed  a reas  whe reve r  poss ib l e  w i l l  r e -

s to re  scen ie  va lues  and  revege ta t i on  w i l l  imp rove

w i l d l i f e  hab i t a t s .

Human Values

No  pub l i c  pa rks  no r  h i s to r i ca l  s i t es  l i e  w i th in  the  pe r -

m i t  a rea .  The re  a re  no  h i s t o r i ca l r  o r cheo log i ca l  o r

pa leon to l og i ca l -  r esou rces  e i t he r .

H.vdrologi  c 4alance

The Bear  Canyon Mj -ne w111 have no impact  on the guant i ty

o f  g round  wa te r .  Subs idenee  caused  by  the  m ine  w i l l

have  no  e f fec t  on  sp r ings  i  t he  m ine  w i l l  i n te rcep t  on l y

m in i seu le  quan t i t i es  o f  wa te r  des t i ned  fo r  t he  Hun t ing -

ton  Creek  d ra inage ;  t he  m ine  w i l l  no t  a f fec t  wa te r

supp l y  f o r  vege ta t i on  o r  c reek  f l ow . I
1-B



Sed j -men ts  and  o the r  impur i - t i es  w i l l  be  removed  f rom

sur face  wa te r  be fo re  d i seha rge .  Ac id  d ra inage  w i l -1

no t  occu r  because  o f  t he  l -ow  su l fu r  con ten t  o f  t he

coa l .  G round  wa te r  d i seha rged  f r om the  m lne  i s  no t

an t i c i pa ted ,  due  t o  t he  m ines  u t i l i za t i on  o f  a l l

wa te r ,  once  the  m ine  i s  i - n  f u lL  ope ra t i on .  Suspend-

ed .  sed .  j -men ts  w i l l  j - nc re?su  1n  s t reans  ad i  acen t  t o

cons t ruc t i on  a reas ,  bu t  t h i s  e f f ec t  u i l l  be  m i t i -

ga ted .  by  requ i red  sed imen t  con t ro l .

So i l  Resou rces

Because  the  m ine  I i - es  und .e rg round . ,  t he  impac t  on

so i l s  i s  m in ima l  ove ra l l .  Su r f ace  ope ra t i ons  and

m in ing  f ae i l - i t i e s  w i l l  eove r  so i l ;  d i s t u rbed  so i l

i n  eons t ruc t i on  a reas  add  t o  e ros ion  because  o f  r e -

mova l  bege ta t i on  and  red .uce  fo rage  and  l i ves tock

capac i t y .  These  impae ts  w i l l -  be  m i t i ga ted  by  the

rec lama t i on  p l an .  Be fo re  d i s t u rbance  on  v i r g i n

a reas  t he  t opso i l  w i l l  be  removed ,  s t oekp i l ed  and

s tab i l i zed  tempora r i - l y .  D i s tu rbed  su r face  a reas

w i l l  be  back f i l l ed ,  companc ted  and  g raded  to  re tu rn

them to  as  nea r  the i r  o r i g ina l  eon tou r  as  pos  s  j - b le  .

Topso i l  w i l l  be  red i s t r i bu ted  and  s tab i l i zed .  Re-

vege ta t i on  w i l l  con t ro l  e ros ion  and .  i nc rease  fo rage

and  w i l d l i f e  capae i t y .

1-9



Vege ta t i ve  Resour -c .es

rmpac t s  on  vege ta t i ve  resou rces  w i l l  no t  be  ma jo r

s ince  the  Bear  canyon  M ine  i s  underg round .  vege -

ta t i on  w i l l  be  removed  f r o rn  a reas  o f  cons t ruc t i on ,

e ros ion  w i l l  i n c rease  and  p l an t  spee ies  w i l l  be  re -

duced ,  These  impac t s  w i l l  be  m i t i ga ted  by  revege -

ta t i on  o f  d i s t u rbed  a reas  w i t h  a  su i t ab le ,  pe rma-

nen t  and  d i ve rse  vege ta t i ve  cove r .

t r '1sh and Wl ld l i fe

s i nce  t he  m ine  w i l l  impac t  such  a  sma l r  a rea ,  t he

fu tu re  impac t  o f  con t i nued .  m in ing  ope ra t i ons  i s  ex -

pec ted  t o  be  m in ima l .

rmpae t  on  l a rge  game spee ies  w i l r  be  m i -n im i  zed ,  by

the  l oea t i on  and  t im ing  o f  su r f ace  ae t i v i t i e s .  ' rm -

pac t  on  sma l l  bu r row ing  mammals  i n  a reas  o f  subs idence

w i l l  be  l oea l l y  g rea t  bu t  on l y  t empo ra ry .  A I I  spec ies

a re  o f  adequa te  dens i t y l , and  any  l osses  w i l l  be  made

up  by  con t i guous  b reed ing  popu la t i ons .

rmpac t  on  nes t i ng  b i r ds  w i l l  be  m in ima l  and  l oca l .  No

endange red  spee ies  nes t  i n  t he  a rea .
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No impac t  on  a rnph ib ians  and  :  rep t i l e  s  i  s  expe  c ted  be -

cause  o f  t he  spec ies  t  w idesp read  d i s t r i bu t  j - on .

Hun t ing ton  Creek  i s  t he  on l y  qua l i t y  s t ream in  the

a rea  and  i t  i s  un l i ke l y  t o  be  a f fec ted  by  sed imen t

o r  subs idence .  Thus  r  r l o  ad .ve rse  impac t  on  aqua t i c

w i l d l i f e  i s  expec ted .

A i r  Qual i ty

The on ly  potent la l  a i r  po l lu tant  prod.ueed by the

m ine  w i l l  be  pa r t i eu la tes .

To ta l  annua l  con t ro l l ed  em iss i ons  shou ld  be  l ess

than  the  250  t , on f  ye&r  r  con t ro l - I ed  emis  s ion  PSD cu t -

o f f .  The re fo re  the  m ine  does  no t  qua l i f y  as  a

r rma  j  o r  sou rce t r  under  the  P reven t i on  o f  S ign i f  i can t

De te r i o ra t i on  (  pSO )  r equ i remen ts  .

Dus t  f rom road  use  w i l l  be  reduced  by  wa te r  o r  chemi -

ca l  t r ea tmen t  o f  r oad  s ,  veh i c l e  use  res t r i c t i ons  ,

speed l imi t  s  ,  s  o i I  s  tab i l  i za t i  on and per i  od. i  e  grad ing

where  app rop r ia te .  Coa l  dus t  w i l l  be  con t ro l l ed  by

sp ray '  eonpac t i on  and  non - tox ie  dus t  supp ress ing  chemi -

ca l s .
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Subs idence

Maxi -mum removal  o f  the coa l  resource cou ld  resu l t  in

su r face  subs id .ence  ove r  t he  l ong  te rm.

No  danage  w i l l  oceu r  t o  manrnade  s t ruc tu res  due  to

the  topography  o f  t he  a rea  and  i t s  i naceess ib i l i t y -

p rec lud ing  the  ex j - s tenee  o f  any  s t ruc tu res .  No  dam-

age  i s  expec ted .  t o  resu l - t  t o  power  l j - nes  tha t  ex i s t

r * i t h in  the  pe rm i t  a rea .  I f  damage  shou ld .  p rove '  t o

be  g rea te r  t han  expec ted ,  such  f ac i l i t i e s  eou ld  be

moved  t o  more  s tab le  s i t es .  Subs idence  e f f ec t s  i n

th  unmined  eas te rn  po r t i on  o f  t he  pe rm i t  a rea  w i l l

have  t o  be  an t i e i pa ted  on  a  s i t e - spee i f i c  bas i s ;  how-

eve r ,  t he  1 ,000  f oo t  o f  ove rbu rden  i n  t he  a rea  shou ld

min im ize  su r face  i npac ts .  Mon i to r i ng  o f  g round  and

su r face  impac ts .  Mon i to r i ng  o f  g round  and  su r faee

wa te r  w i l l  be  condue ted  and  m i t i ga t i ng  measu res ' em-

p loyed  i f  any  s i gn i f i can t  impae t  occu rs .

Was te .  D isposa l

The re  l s  no  re fuse  d i sposa l  i n  t he  m ine  p l an  a rea ,
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1.3 rNTROpucTrqlr  Tq. pOcuMENT 0RG$NrzATrON ANp

REVIEWER I S C.I IECKLIPT

Th is  M in ing  and  Re  c lamat ion  P lan  f  o l l - ows  the

f f  Genera l  Guide l ine for .  Organ i  za l ' :ona l  Format  and.

con ten t -  -Pe rm i t  App l i ca t l ons I t  rev i  sed .  November  3  ,

1980  by  t he  D i v i s i - on  o f  0 i 1 ,  Gas ,  and  M in ing  o f  t he

S ta te  o f  U tah .  Th i - s  o rgan i za t , - i on  i s  pu rsuan t  t o  U .C .A .

/ , , a -1  0 -10  (2  )  and  uMc  771  . 23  (a .  )  .  The  t ab le  o f  con ten t s

fo r  t he  ove ra l l  m ine  p l an ,  l oca ted  a t  t he  f r on t  o f

t h i s  f i r s t  vo l ume ,  l i s t s  t he  chap te r s  and  append i ces .

A  de ta i l ed  chap te r  ou t l i ne  p recedes  each  chap te r  and

l i s t s  t he  chap te r  head . i ngs ,  p l a tes ,  f  i gu res ,  t ab les

and  append i xes  and  a t t achmen ts ,

Tab les  appear  w i th  the  chap te r  t ex t  f o l l ow ing  the

re fe rence  t o  t hem.  Tab les  a re  doub le -numbered ;  t hus ,

Tab le  2 -1  i s  t he  f i r s t  t ab le  i n  Chap te r  z ,  Tab le  z -z

the  second ,  and .  so  f , o r th .  F i -gu res ,  wh ich  a re  no rma l -

s i zed  (8 -1  / 2  x  11  o r  11  x  17 )  i l l u s t r a t i ons ,  a re

doub le -numbered  (F igu re  Z -1 ,  Z -2 ,  e t c .  )  and  a l so

appear  on f  o l lowing page s  .  P la te  s  are  over  s  i -  zed,  i ] -

l us t ra t i ons .  Numbered .  w i th  the  same sys tem aB  tab les

and  f i gu res ,  t hey  a re  fo lded  and  enc losed  i n  s leeves

a t  t he  end  o f  t he  chap te r  i n  sequen t ia l  o rd .e r .

o
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Ref  e rence  s  w i th in  the  tex t  a re  rnade

name  and  t he  da te  o f  pub l i ca t i on .

l i s ted  a lphabe t i ca l l y  by  au tho r  i n

a t  t he  end  o f  t he  chap te r .

by  au tho r t s  l as t

Re fe rences  a re

the b ib l iography
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CHAPTER 2
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CHAPTER 2

Tab fe  o f  Con ten t s

2  . 5  . 1  I n fo rma t i on  on  a rea  su i t ab i l i t y

2 .5 .2  Wa ive r

2 .5  . 3  Wa ive r  o f  owne rs  o f  dwe l l i ngs



Tab le  o f  con ten t s  (  con t .  )

2 .6  Pe rm i t  t e rm  i n fo rma t i on

2 .6  . 1  S ta r t i ng  da te

2 .6 .2  Te rm ina t i on  da te

2 .6 .3  Su r face  ac res  a f f ec ted

2  . 6  .  l n  Ho r i  zon ta l  Ex ten t  o f  m in i ng

2 ,6 ,5  Ve r t l ca l  ex ten t

I  2 .6 .6  M in i ng  i n  excess

2 .7  Pe rsona l  i n j u r y  and  p rope r t y

2 .8  Pe r fo rmance  bond

2 .9  O the r  l i censes  and  pe rm i t s

2 .1  0  Loca t i on  o f  pub l i e  o f f i ce

2 .11  Newspape r  adve r t i semen t

o f  f i ve  yea rs

dama ge

fo r  f i l i ng



2.1 SCOPE

Th i  s  chap te r  p rov  j -de  s  a l l  r e levan t  and  requ i red  i n -

fo rma t ion  abou t  t he  ownersh ip  and  eon t ro l  o f  pe rsons

opera t i ng  the  Bear  Canyon  M ine ,  ownersh ip  and  con t ro l

o f  l ands  i -n  the  pe rm i t "  a rea ,  comp l iance  s ta tus  and

h is to ry  o f  t he  m ines  and  the i r  owners  and  ope ra to rs ,

i nsu raRce  and  pe r f  o rmance  bond .s ,  app l i cab le  l i cences

and  s ta tus  o f  pe rm l t s  and  f i l l i ngs  and  pub l i c  no t j - ces

o f  t h i s  app l i ea t i on .  A l so  a  po r t f o l i o  o f  eommen ts

reee i ved  t o  t h i s  da te .  (Append i x  2 -1  )

2.2 IUENTLF',TCAIO-ry 0F TNTERESTS (qMC ?82: 1 3 )

App l i  can t

CO-OP MIN ING CO.

53  Wes t  Ange lo  Ave .
Sa l t  Lake  C i t y ,  U tah  S /+115
Te le .  801 -486 -  501 r7

Pe rmi  t

2 .2 .1  Owners  o f  S .eco rd  o f  Su { face  A rea  and  . ! o .a l  .  R igh ts

Land and Coal  owner

C  0  P  Coa l  Deve lopmen t  Co .
31  l+O Sou th  Ma in  S t .
Sa l t  t ake  C i t y ,  U tah  S l+115

o Pla te  2 -1  shows  the  p rope r t y  w i th in  and  con t i guous

to  t he  pe rm i t  bounda r i es .  The  i n i t i a l s  COP on  t h i s
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l _ne

i s t s

per t

,  p la te  s tand

za l ion to  m

Tab le  Z -1  f
'1. 

.rqineral  pro
\

1

\

f o r COP Deve lopmen t  Company .  Au tho r i -

i s  r ep resen ted  by  t he  i n i t i a l s r tATMt r

the fee owners  o f  the sur face and

y  r i gh t s .

P rope r t y  Ownersh ip

C o a l  M i n e r a l s Wrazj-ng 0 i1  &  Gas

il

Table - 1

Pa rce l

2

f aSur

t l

I til

A

B

C

COP Deve \ .
t\

1r

Nor thwes t  Ua rbon

U.S .  Fo res t  \Se rv i ee\

2.2 .2 Ho lde  r  s Leaseho ld  I n te res t  i n  Su r face  A rea

hts

TW names  and  add resseb  o f  ho lde rs o f  r eeo rd  i n  Lease -

ho ld  I n te res t  a re  l i s t ed \be low :

Coa l  m in i ng  l ease ,by  and tween  Co*op  M in lng  Cb .  and

Peabody  Coa l  Co . ,  execu ted  \ ec .  1s t ,  1975

See  P l -a te  IV -1 a rea  T16s  , \  R7e ,  S  t  M
See.  1 / , ,  SW+

t l

t l

ft

23 E* ,  Fa,  NW+,  E *  SW t ,  SW * ,  SW*
2l+ a l l  Wq s  t  o f  N-S f  au l t
25  a l l  Wee t  o f  N -S  fau l t

The  r i gh t  t o  m ine  and  remove  f rom,  and ,  use  fo r

pu rposes  i nc l den t  t o  m in i ng ,  i . nc l ud ing  access  roads  ,

eamp  fac i l i t i e s ,  su r f aee  ope ra t i ons ,  s t o rage  o f  coa l ,

and  o the r  ac t i v i t i e s .  A l - so  un res t r i e t ed .  use  o f  a l l

access  roads  l ead ing  t o  and  f r om p rope r t y .  Lease

i s  b i nd ing  on  t he  suecesso rs  t o  t he  pa r t i es  o f  t he

l e a s e . 2-2



p la te  s tand  f o r  COP Deve lopmen t  Company .  Au tho r i -

za t ' ion  to  mine is  represented by t ,he in i t ia ls  .  ! t f fJ lv l t t

Tab le  2 -1  l i s t s  t he  fee  owners  o f  t he  su r face  and

n j -ne ra l  p rope r t y  r i - gh ts .

Tab le  2 -1 P rope r t y  Ownersh ip

P a r c e l  S u r f a c e

A COP Deve l - .

N e v a d a  P o w e i -

C U .  S ,  Fo res t  Se rv i ce

(  S e e  T a b  I  e  2 - 2 )

Coa l  M ine ra l s Gra  z  i ng

I t

t l

il

0 i1  &  Gas

l l

lf

tf

l t

t l

il

il

t f

2.2 .2 Ho lde rs  o f  Leaseho ld  I n te res t  i n  Su r face  A rea

and Coal  R lJqhts

The  names  and  add resses  o f  ho lde rs  o f  r eco rd  i n  Lease -

ho ld  I n te res t  a re  l i s t ed  be low :

Coa l  m in i ng  l ease  by  and  be tween  Co -op  M in ing  Cb .  and

Peabody  Coa l  Co . ,  execu ted  Dec .  1s t ,  1975 .

See  P la te  IV -  1  a rea  T1  6s  ,  R ' /  e  ,  S  L  M
*fi* ' 

Lt fiHir+ NWt, E + sr^l t, stl t, slu+
2/ , t  a l l  We s  t  o f  N-S f  au l t
25  a l l  Wes t  o f  N -S  f au l t

The  r i gh t  t o  m ine  and  remove  f r om,  and  use  f o r

pu rposes  i nc i den t  t o  m  j - n i ng ,  i nc l ud ing  access  roads ,

camp  fac i l i t i e s ,  su r f ace  ope ra t i ons ,  s t o rage  o f  coa l ,

and  o the r  ac t i v i t i - es .  A l - so  un res t r i c t ed  use  o f  a t1

access  roads  l ead ing  t o  and  f r om p rope r t y .  Lease

i s  b i nd ing  on  t he  suceesso rs  t o  t he  pa r t i es  o f  t he

^ n '1  o 3  g o 1 / n . t g q



2 .2 .3  Pu rchase  o f  Reco rd  Unde r  a .  Rea l  Es ta te  Con t rac t

f o r  S u r f a c e  A r e a  C o a I

See  Append ix  2 -B T i t l - e  f nsu rance  Po l i c y

2 .2 . l n  O -pe ra to r ,  i t  D i ' f  f  e ren t  f  r oJL  App l i can t

Same  as  above .

2 .2 .5  Res iden t  Agen t -  o f  t he  App l i gan t

Wende  11  'Owen

P .0 .  Box  300
Hun t ing ton ,  U tah  84528
(801 ) 748-5238

2 .2 .6  Bus  j - ness  Des igna t  j - on  (  pa r t ne rsh ip )

0 f f i ce r s  and  D i rec to r s

E l l e ry  K ings  ton
1 / *O  Eas t  30  Sou th
Sandy ,  Utah B /+q7 O

o f  t he  App l i can t

Ea r l  W .  S todda rd
P ,0 .  Box  300
Hun t i ng ton ,  U tah  84528

E l d e n  K i n g s t o n  1
991 Eas L  3825 South
Sa l t  Lake  C i ty ,  U tah

John  Gus ta fson
1815  Sou th  1100  West
Woods  Cros  s  ,  U tah  84 .087B /+1A6

2 .2 .7  Cu r ren t ,  Pend ing  o r  P rev ious  Coa l -  M in i - ng  Pe rm i t s

1n  the  U .  S .  he ld  b . y  App l i can t  and  P r inc ipa l -

Sha reho lde r  Subsequen t  t o .  1970

Ac t  /  01  5  /  O21  0 i1 ,  Gas  ,  and  M in ing  D i v .
Ac t  /  o1  5  /  025  0 i 1 ,  Gas  ,  and  M in ing  D i v .
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2 .2 .3  Pu rc ,hase  o f  Reco rd  Unde r  a  Rea l  Es ta te  Con t rac t

fo r  Su r face  A rea  Coa l

See Appendix  2-B T i t l e  I nsu rance  Po l i cy

2  "2 .  /+  0peTa tg r ,  i { , _D i l f e ren t  f roJL .  App l l caq t

Same as bove  .

2.2 .5 the A 1i-  cant

Utah I  / r5ZA

2 .2 ,6  Bus iness  Des i at i. on r tne r  sh i

O f f i ce r s  and  D i rec to r s

E l l e ry  K ings ton
1 lnO  Eas t  3A  Sou th
Sandy ,  U tah  840?0

Elden K ings ton
991 East  3825 South
Sa l t  Lake"  C i t y ,  U tah  84106

t

i
J

f  the Appl icant

Ear l  W.  S toddard
P.0 .  Box  300
Hunt ing ton ,  Utah B /+528

John  Gus ta f son
1815  Sou th  1 :1  00  Wes t
Woods  C ros  s  ,  U tah  84087

\,

' 1

tt

\

\

2.2 .  ?  Permi ts

i 
in the U t $. ,  held b.v Appl- i_qan! and Pri,neipal

i  S4g.rehpldsl- Subsequent to 1?.?0

Act  /  01  5  /  021 0 i1 ,  Gas ,  and Min ing  D iv .
Ac t  /a15 /a25  0 i1 ,  Gas  r  and  Min ing  D iv .

Wendel l  \Owen
P .0 .  Box  \ 00
Hunt lngt  on
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2.2 .8 . 0wggrs  o f  Record o f ,  Sur faee and Su.bsur face

Areas  Con t i guous  t o  t he  P repose4  Pe rm i t  A req

P la te  2 -1  d i sp lays  the  pa rce l s  o f  l and  con t i guous

to  t he  pe rm i t  bounda r i es .  The  pa rce l s  a re  des lgna ted

w i t h  l owe r  case  l e t t e r s .

The  names  and  add resses  o f  t he  owne rs  o f  r eco rd .  a re

l i s t ed  be low :

The  same  as  t hb  Gene ra l  Pa r tne rs .

2.2 .9

The  name o f  t he  m in ing  ope ra t i on  fo r  wh ich  th i s  ap -

p l i ca t i - on  i s  subm i t t ed  i s :

Bear  Canyon  M ine -Co-op  M in ing  Company

The  M .  S .  H .  A .  I den t i f i ca t i on  Number  i s  :

MSHA # tZ-00081 -0

2 .2 .14 App l i can t t s  I n te res t  i 3_  A reas  9on t i guous

tg  P loposed  Pe r l n i t 'A rea

2 .3  COMPLIANCE INFORMATION (  UMC ?82 .  1  4  )

See  Append i x  A .

2 .  t+  RrGHT OF ENTRY AND 0PERATTON rNF0R

The  app l i can t  t  s  r i gh t  t o  en te r  t he  l ands  and

M ine  Name  and  M .  S  .  H .  A .  I den t i f i ea t i on

2- l+



t o  conduc t  ope ra t i ons  i n  t he  pe rm i t  a rea

on  t he  documen ts  l - i s t ed  i n  Sec t i on  2 .1 r . 1

be  no ted  t ha t  t he  app l i can t s  r i gh t  i s  no t

t o  any  pend ing  l i t i ga t i on ,

2 . I n .1 Documen t  Desc r i p t i on

i s  based

I t  shou ld

sub j  ec t

Co-op  M in ing  Company  I  s

( see  Append ix  2 -B )

The  fo l l ow ing

r ight.  of  Entry

docunents  suppor t

and  Opera t ion .

A

B

t't

D

E

F

G

T i t l e  o r  T i t l e  I nsu rance  Po I i c y

Deed  o r  T rus t  Deed

Utah  Bus iness  L i cence

Coun ty  Bus iness  L i cense

Tax  Commiss ion  L i cense

Coa l  Leases

E tc .

2 .  / r . 2

No t  App l i cab le

2 . / r . 3 {aP Fhowi+e Legal  Boundar ies

Ident i l icet iqq .ap.d .E{plg,naI , ion oI  leegl

R igh ts  o r  Ae{eeryeqtg_ fg l - l snds  to  be  Af -

fec ted  by  M in ing  .Ac t i v i t l es

Lega l  boundar ies

a reas  a re  shown

o f  t he  pe rm i t  a rea  and  con t i guous

on  P la tes  2 -1  and  2 -2 .
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2 .5  RELATIONSHIP  TO AREAS DESIGNATED UNSUITABLE TO

MIN ING

2.5 .1 In f  ormat  ion on A,qea Sr4 i tab i l i t l r  f  o r  Sur -

face  and  Underg round  D is tu rbance

No  po r t i on  o f  t " r e  a rea  t o  be  pe rm i t t ed  i s  w i t h i n

an  a rea  des lgnabed  as  unsu i t ab le  f o r  m in i ng  unde r

the  p rov i s i on  o f  30  CFR 76 /n  and  765 .  To  t he  bes t

o f  t he  app l i - ean t  I  s  know ledge  r  no  po r t i on  o f  t he

a rea  t o  be  pe rm i t t ed  i s  unde r  s tudy  o f  des igna -

t i on  as  unsu i t ab le  f o r  m in i ng  i - n  an  adm ln i s t r a ta -

t i ve  p roeeed ing  unde r  3A  CFR 76 / r  and  765 .

I n  p repa r i ng  t h  i  s  app l i  ca t i on  ,  Co -op  M in ing  Co  .

has  conduc ted  t he  mos t  comprehens i ve  s tudy  known

to  da te  o f  t he  su i t ab i l i t y  o f  t he  pe rm i t  a rea .

Tha t  s tudy  nakes  up  the  fo l l ow ing  chap te rs .  o f

th i  s  repo r t  .

S ta te  and  f ede ra l  r egu la t i ons  a l l ow  an  a rea  t o

be  unsu i t ab le  f o r  t he  m in ing  o f  coa l  i f :

R e c l a m a t i o r r  i s  n o t  e c o n o m i c a l l y  o r  t e c h n o -

1 o g l e a l 1 y  f ' e a s i b l e .

Rec lamat i -on  a t  t he  Bear  Canyon  M ine  i s
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economica l l y  and  techno log iea l l y  f eas ib le .

Rec lamat ion  p lans  a re  de ta i l ed  i n  Sec t i on

3.6 .

Coa l  m in ing  i s  j - ncompa t ib le  w i th  s ta te  and

1oca l  l and  use ,

Coal -  min ing is  eompat ib te  wl th  present  and

fu tu re  l and  use  o f  t he  pe rm i t  a rea . .  Sec t i on

l r , / ,  desc r l bes  l and  use  i n  de ta i l .

M in ing  wou ld  a f fee t  f rag i l e  o r  h i s to r i ca l  l an ,ds  and

s ign l f i can t l y  damage  h i s to r i ca l ,  cu l t u ra l ,

s c i en t i f i c r  o r  es the t i c  va lues  o f  na tu ra l

sys  t gms  .

The  pe rm i t  a rea  i s  ne i t he r  h i s t o r i ca l l y

s lgn i f  i ean t  no r  f rag i l e ,  The ' re  a re  on l y

ten  a r cheo log i ca l  s  j - t es ,  p r ima r i l y  con t i -

guous  to  the  pe rm i t  a rea ,  none  war ran t i ng

non ina t i on  t o  t he  Na t i ona l  Reg i s te r  (  see

sec t i on  j  . 5  . 1  )  Damage  t o  na tu ra l  s ys tems

u i l l  be  m in ima l  and  w i l l  be  m i t i ga ted  (  see

Sec t i on  3 .5  )  .  The  a rea  con ta i ns  no  endan -

ge red  an ima l  o r  p l an t  spec ies  ( see  Sec t i on
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3 .5  .5  and  3  .5  .6  and  Chapte rs  9  and  1  0  )  "

Min ing  wou ld  a f fec t  renewab le - resou ree  l ands

and  resu l t  i n  subs tan t i a l  l osses  o f  f ood ,

f  i he r '  *  o r  wa te r  supp ly .

The  pe rm i t  a rea  con ta ins  no  p r ime  fa rm land

(  see  Sec t l on  l u .  & .2 .  / r )  o r  me rchan tab le  t imbe r

(  Sec t i on  / r .  / n . 2 .1 )  .  The  m ine  w i l l  have  on l y  m ino r

impac t ,  some  o f  i t  bene f i c i a l r  o r l  wa te r  r e -

sou rces  ( see  See t i - ons  3 .5 .3 r  7 .15 ,  and  7 .2 ,5 ) .

o  Min ing would  a f fec t  natura l -hazard lands and

the reby  endanger  l i f e  and  p rope r t y .

The permi t  lands are  not  natura l -ha zard.  lands .

I n  add i t i on ,  t he  pe rm i t  a rea  i nc ludes  no  eemeta r  j - es  )

no  na t i ona l  t ra i l s  ,  no  w i l d  and  s  cen i -e  r i ve rs  ,  no  w i l de r -

ness  s tud . y  a reas ,  and  no  s i gn i f i can t  ha rves tab le  f o res t

c  ove r  .

2.5 .2 Waive r  Unde r  UMC ?85 .19 (d ) (2 )

No t  App l i cab le
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2.5 .3 [ q i ve r  o f  0wners  o f  Nearb .v  0cqup ied .Dwg l ] , i nep

App l i - can t  does  no t  p ropose  t o  conduc t  o r  l oca te  su r -

f ace  f ac i l i t i e s  w i t h i n  300  f ee t  o f  an  occup ied  dwe1 l i ng .

2.6 PERMIT TERM INF.ORMATION ANTICIPATED FOR EACH

PHASE

2.6 .1 S!ar t lng -Patq

Sta r t i ng  da tes  an t i c i pa ted  f o r  each  phase  o f

m j -n i ng  a re  dependen t  on  pe rm i t  app rova l s ,  how ,

eve r ,  i t  i s  hoped  t ha t  wo rk  cou ld  commence  by

ea r l y  sp r i ng  1981  and  t he  m ine  cou ld  t heo re t i *

ca l1y  be  i n  p roduc t l on  by  m id  summer  tha t  same

yea r .

2.6 .2 Term ina t i on  Da tes

Te rm ina t i on  da tes  an t i c i pa ted  f o r  each  phase

o f  m in ing  a re  nebu lous  a t  t h i s  t ime  a l t hough

a  de ta i l ed  es t ima te  o f  p roduc t i on  and  rese rves

a re  i nc l -uded .  i n  t he  Geo logy  Sec t i on  and  a  p ro -

j  ec t i on  o f  5O-yea rs  appears  rea l i s t  j - c  .
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The  f  i na l -  t  e rm ina t i  on

ope ra t i on  i  s  expec ted

da te  fo r  t he  m in i -ng

to  be  2O3O.

2 .6 .3  Number !  o f  Su r face  Ac res  A f f ec ted

The  an t i c i pa ted  d i s t u rbance  by

to ta l s  abou t  10  ac res .  p l a te

p rope r t y  expans ion  and  I ' r r t u re

the  Bear  Canyon  M ine

Z -Z  shows  po ten t i a l

f ac i l i t i e s  o f  t he  m i_ne .

2 .6 / ,

Sec t i - on  3  .  / + .  B .  3  t abu la tes

underg round  work ing .

Hor i -  z ,onta l  Extent  o f .  underground ln lork ing f  o i

Each  Phase

the  ho r i zon ta l  ex ten t  o f

2.6 .5 Ver t i ca l  E { t en t - f o r  Each  Phase

P la te  z=3  -  shows the  m ine  deve lopmen t  p l an  by

seam du r i ng  each  o f  t he  nex t  f i ve  yea rs ,  t hen  f o r

each  f i ve - yea r  pe r i od  t he rea f t e r  f o r  t he  l i f e  o f  t he

m ine .

Be tween  19s3  and  19BB ,  a l l  p roduc t i on  w i l l  be  f r om

the  M idd le  seam ( see  sec t i . on  j . 4 . 1 ,  M in i ng  p l ans ) .
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f n  1983  - r - -1  988  reeove ry  o f  t he  M idd le  seam w i l l

occu r  on  the  Co-op  f  ee  l and  (  see  p l -a te  Z -3  )

2.6 .6 Ml+ inF  i n  Exce ,sF  o f  F i Je  Years

The  amoun t  o f  r ese rves  w i t h i n  t he  pe rm i t  a rea  i s  no t

m inab le  l n  f i ve  yea rs .  The  co -op  coa r  company

an t i c i pa tes  eon t i nu ing  ope ra t i - ons  a t  t he  Bea r

canyon Mine a t  least  th rough the remaind.er  o f  the

twen t ie th  cen tu ry .  rnves tmen ts  have  acco rd ing l y

been  made  and  w i l l  con t i nue  t o  be  made  i n  f ac i l i t i e s ,

equ ipmen t ,  P rope r t y ,  and  m ine ra l  and  m in ing  l eases ,

Inves tmen t  i n  much  o f  t he  equ ip rnen t  and  fac i l i t i es

w i l l  no t  have  been  recove red  w i t h i n  f i ve  yea rs .

Fu r the rmore ,  assoc ia ted  ree lama t i on  cos t s  f o r  d i s -

t u rbed  a reas  w i l l  be  subs tan t i a r ,  Fo r  t hese  reasons

a  pe rm i t  t e rm  o f  ZA  yea rs  i s  r eques ted . .

The  i n fo rma t i on  i nc l uded  i n  t h i s  app l i ca t i on  dea l s

w i t h  t he  e f f ec t s  o f  t he  en t i r e  ZO-yea r  pe r i od  o f

p ropo  s  ed  m in ing  (  see  p la te  ? - .?  *  )  New and  upda ted

in fo rma t ion  w i l l  be  supp l i ed  as  requ i red . .

2.7 PERSONAL -I$.IURY AND PROPERTY DAMAGE INFORMATION

co -op  coa l  company  ca r r i es  pub l i c  l i ab i l i t y  and
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p rope r t y  damage  i nsu rance  i n  due  f o r ce .  I n  r esponse

to  OsM t  s  compre teness  s ta temen t ,  t h i s  po l i c y  has

been  inc reased  to  compry  w i th  the  requ i remen ts  o f

30  CFR 806 .1 /+  and  UMC 906  . 1 /n .  The  po11ey  bea rs  a

r i de r  requ i r i ng  the  i nsu re r  t o  no t i f y ,  OSM and  DOGM

i f  t he  po l i c y  i s  cance l l ed .  A  copy  o f  t he  ce r t i f i -

ca te  o f  i nsu rance  and  r i de r  i s  supp l i ed  t o  t he  U tah

D iv i - s i on  o f  O i l ,  Gas ,  and  M in ing .  (  see  Append i x  2 -C  )

2.8 PR0POSEp PERFORMANCF .  BONp

As  requ i - r ed  by  UMC 800 .11  and

app l i can t  has  f i l ed  cop ies  o f

con fo rm ing  to  30  CFR 805  and

Rec lama t i on  cos t s  r e l evan t  t o

i n  Sec t i - on  3 .6 .7 .

30  CFR 800 .1 ' t  ,

a  Pe r fo rmanoe

S06  and  UMC 805

th i s  bond  a re

the

Bond

and  806 .

de  t a i l ed

2.9 OIHER L{CENSES AND PERMITS

Sec t i on  2 .2 ,8  1 l s t s  coa l  m ln i ng  pe rm i - t s  app l i ed  f  o r

by  the  app l j - ean t  and  p r i nc ipa l  sha rehorde r .  The

o the r  pe rm i t s  and  l i censes  dea l i ng  w i t h  l and  use ,

a i r  and  wa te r  qua l i t y r  w& te r  r i gh ts  and  hea l th  and

sa f  e t y  l - aws  and  regu la t i ons  a re  I i  s  t ed  i n  Tab le  2 - l+  .
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2 .10 I.,.qqATI.ON .0{' p-uplj lC OI,F{ pE. F0F_ Fj{I inrG Appl,Ic,gTI0N

' l ' f r t . ,  r , rp [ ) l  i  c ; rnL

cop ie  s  o f  t h i  s

t ras  s ;  i . rnu l  t ; r r l t lous ly  f  i

app l i ca t j - on  r+ i t h  the

led  r :omp le  l , e

f o l l ow ing  agenc ies :

S ta  be  o  [ '  [ J1 , ; t t r
D i v i s i on  o f  O i t ,  Gas ,  and  M in ing
1  588  Wes t  No r th  Temp le
Sa l t  Lake  C i t y ,  UT  84 ,116

C le rk
Cou r thouse
uT  8  t+513

/  c o p ] - e s

1  copyEmery  County
Emer l  Coun ty
Cas t le  Da le ,

2 .11 UEWgPAPER ADVERTI SEMNNTPROOF OF PUBLIUCATION

0n  t he  da te  o f  t he  f i l i ng  o f  t h i s  app l i ca t i on  w i t h

D i v i s i on  o f  0 i 1 ,  Cas ,  and  M in ing ,  t he  app l i can t  has

f i l ed  and  adve r t i semen t  w i t h  t he  Emery  coun ty  p rog ress

a rnd  sun  Advoca te ,  l oca l  newspape rs  w i t h  c i r cu la t i on

in  t r lme ry  &  ca rbon  coun t i es  su f f i c i en t  t o  cove r  t L re

l oce r l i  t y  o f  t he  app l i can t  t  s  ope ra t i ons .  Th i s  *dve r -

t i se rnen t  f  o l l ows  t he  f  o rma t  r equ i red  und .e r  j 0  CFR ?86 .11

9a0  and  UMC 786 ,11  (a )  .  A  eopy  o f  t he  pub l j _ca t i on  j - s

a t t ached  i n  Append i x  zD .  p roo f  o f  pub l i ca t i on  has

2D .
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A .

TABL:  2_2

C . O . P .  D e v e l o p m e n t  C o .

3 1  4 0  S o u t h  M a  i  n  S t ,

S a l t  L a k e  C i t y ,  U t a h  8 4 1  ' l  5

N e v a d a  P o w e r  C o m p a n y

P ,  O .  B o x  2 3 0

6 2 2 6  W e s t  S a h a r a  A v e n u e

L a s  V e g a s ,  N e v a d a  8 9 1  5 l

U  .  S .  F o n e s t  S e r v  i  c e

5 9 9  W .  P r i c e  R i v e r  D r .

P n i c e ,  U t a h  8 4 5 0 1

B .

2-1 4 2/B/85



Tabl  e  2-  1+
APPARENT CCI'IPLHIHIIESS REVIHII

ATTACTMENT
OTI{M. PERMITS A}ID LICEI\iSES

BEAR G,EEK CAIIYON I-IINE

Agency ktmit/License Reference Identif ication #

'Date of ' DaEe of
Application Approval

Utah Division of
Oil, Ces and Mining

U. S. frrvirorstental
Protection Agency

U-tah Division of
Water Rights

)am Safety

-an Divis ion of
invirorrmental lhalth

Surface Mining Control
and Reclmration Permit

l,larional Polluf ion Di scharge
Ef i.mj.natio:r System (MDES

Spill Prevention Control &
Counter Measure Plan

Prevention of Significant
Deterioration Fermit (PSD)

Approval Order srsll
Structures

Dam Design Review

Approvat Order Air Quali ry

Approval Order -fu linary ltlater
I,rtrastewaLer & Solid Waste
Disposal Si te Faci l i t ies,

Construction Pemit for
Sedimentation Fonds

Driveway Fermit for Each
Iocation tr^Itrere a Private
Rsad Enters a Oormty or
State Road

Interim Pernit

Federal Water PoIlution
Control Acr

Federal Water Follution
ConErol Act

C1ean Air Act Anen&uents
of 1977

Sectisr 73-5-5 of
Utah Water Code

Section 73-5-5 of
Utah Water Code

Utah Air Oonservation Act

Utah State Water
'Folluction OonErol Act

ACT/015 t021 i-iay i * r t 9?8 
' i"erch 

7 , 1

1979 Ju-1y 8, 1'9m-00236I2 Apr 1i  t

Fe nci ing

. , f ,

Poterrt ia1 emis s ions Ie s s than 1 OO torrs
h ^per year. PSD not requireC.

ncne

none

Mav 5, 1 980 June 17 t 1

hPeno].ng

Solid waste not required. See ercibit tar.

Construction is eonplele at present.

Ha-rre valid ercisting rights, tU{fl 761 .5 (b,) (

@en|}unty



fg€qcY

{Itah Dlvislan of
fiater Rtgfutg ' ,'

l{ater Rfghtq Apropriarlm
of Record of Dirersim

lfftn hrmtt

Intent to

i

lfirE Safety & tbalth Act

General Safety Hers
Ucatr 6al !fr.nee

Federal Lard hlicy &
Her4g@nt Act of L976

Zoni-Bg apprroval

Dce 101 t97e
Sept Zt+t t 980

,
|  :  -  

'  t - -  : ' l ' : '

Fratt {rrea on Fec land.

Percit ansa on Fce LatC.

fl2$81-O
Lzsn

Dcc
Sept

22,
17'

t r
I r

0ouoty Zoqirg
0srnlssi6

Jan 3Or | 980 lpr ?, | 9[

I
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. . - . - . - . . . . . . ' '
.  : l

'  vrorATroN LIST I{TIMBER (1 )

V ioLa t i on
'  

* rr ' { umDer

N78: \ f  -
4 A 4 A

t - t - t - A

V io la t i on

AJ - l :  su r face  d ra inage
a reas  i s  no t  pass ing
men ta t i on  pond . .  No
co l l ee t i on  sys tem on
pond  s  ex j - s t s -  a t  t h i s

Fa i l u re  t o  pos t  m ine
f i ea t i cn  s i gns .

u ^ a l \ l ^
I L ( 7 H .  r  l l L J  r

.....|'j.**

USC,502  (a )

717 .17

30  CFR
712.12

Le  ca  t i  on

En t i - re  0pe ra -
t i on

S  t  a tus

A b a t e d ,  A s s e s s m e n t * q
made and paid.

11/9/za

Open ing  &  deve lop ing  a  s i t e  f o r
su r f ace  coa l  n i n i ng  ope ra t i ons
w i . t hou t  a  S ta te  pe rm i t ,
V io l a t i on  3O-USC-50  2 (a )

1 -B

i r r

{ n

r f r

-r T;1

f r o m  d i s t u r b e d
t h r o u g h  a  s e d i -

s u r f a c e  r u n o f f
s  e d . i r n e n t a t i o n
s 1 t ' e .

n e r m i t  i r l e n t i -
l / V !  r r r 4  w  + s ,

A l l  po r t l ons
o f  su r f aee
d i  s tu rbance  a t
t he  m ine  s  i t e  .

A l l  pub l - i c  access
po in i  s  t o  t he
m i n o c i f . o -  1 4 q m o J r r
. . r 4 r r v v 4  v v  t  r r s u r v 4 i r f

pub l i c  aceess  t o
m ines i t e  f r om S t .
I { i  ghway 31 .

En i i r e  Ope ra t i on

En t i r e  Ope ra t i - on

1  .  Was te  P i l e  a rea  Aba ted ,  Ases -
unde r  conveyo r  be l t  snen t  s  made
rha t  l eads  t o  t he  and  pa id
cca l  s t ockp i l e  a rea
f ron  t he  t i pp le  s i t e .
2 .  A rea  i ha t  bo rde rs
l he  coa l  s t ockp i l e
s i t e  abou t  1  00  f t ,
Cown* i " *u . *  f r om the
s i r eam c ros  s i ng  t ha -L
en* . , e r s  t he  s  t o  ckp i l e
a rea  ove r  T ra i l -  C reek .

Fa i i u re  t o  mon i t o r  g rouno  wa te r .

Fa i l u re  t o  deve lop  and  imp lemen t
a  su r f ace  wa te r  non i t o r i ng  p ro -
g ran .

Fa i l u re  t o  t r ea t  o r  bu ry  and  com-
pac t  combus t i b l e  ma te r i a l

30 CFR
717 .17

30  CFR
717 ,17

PL 95 .87
Sec  51  5
(b )  911+
30 CFR
1 1 n  1 J
I  |  1 . 1 4



VIOLATION LIST I \ jU}4BER (  1  )

V i  c I a ' u i c nV i o l a t i o n
I \ u m  D e r

4 f l
I  - \ t

a :
U ^ a l , l A

. t L g X .  1 l , J ,

'7 1 '.7 1'-7
I t I t t t

Lo  ca t  i  on

- i { c t i ce  app l i es  to
access  road . s  used
th i s  r n i nes i t e  i n
C reek  Canyon .

S ta tus

Aba ted ,  Asse
men ts  rnad  e  a
pa id

A i l  access  roads  aL  t h i s
n ine  a re  no t  cons t ruc ted .
so  as  t c  p reven t  add i -
t i  ona l  con t r i bu t i on  o f
suspeno .ed  so l i ds  t o
s  t r eamf i ow .

a l l
a t

T ra i l



V ioLa t i on
ltrumber

2 of /t

3ofL

/r  of L

N80-1-15-
.̂/
1 o f  2

12/  / * /A0

vroLATr0N LIST NUMBER ( 1 )

Vi o 1,a t i  on

Fa i l u re  to  pess  su r faee
dra lnage  f ron  a  d i s tu rbed .
area through a  sed iment
con t ro l  s t r ue tu re .

F  a i l u re  t o  ma in ta i n
d i t ches  r '  cu l ve r t s ,  and
o the r  s t r uc tu res  se rv i ng
to  d ra i n  ascess  and  hau l
r  oad  .

Fa i l u re  to  seg re6 'a te
s tockp i l e  and  p ro tec t
t opso i l  f r om w ind  and
wa te r  e ros ion  o r  con -
t am ina r r t s .

Fa i l u re  t o  m ine  i n  ac -
co rdance  w i t h  app roved
p1an .  Fa i l u re  t o  mon i -
t o r  g round  wa te r  as  re -
qu l red  by  the  Regu la to ry
Au tho r i t y .

R*s.  {9.

MC 717 ,17  (a )
T i t l e  4O-1  0 -1  7
( i )  ( i i )  ( " )

Rec la i r ned  a re&  be tween
haul  road and i iun t  ington
Canyon Highway r

' l  
"  Cu lver ts  o f  upper

access  road .  t o  po r t a l
a rea ,  2 .  Uppe r  cu l ve r t
o f  na ins t ream d ra inage .
3 ,  D i ve rs i on  d i t ch  t e -
tween  l owe r  shop  e : ; l , r : g . nd
s  to  ckp11e  .  l u  .  D iYe rs i  on
d i t ch  be tween  coa l  s t ock -
p i l e  &  sed .  pond .

Re fuse  ex tens ion  a rea  above
sed  imen t  pond  c i ve : ' s i on
channe l .

Groundwate r  rnon i to r i ng
p lan .

S ta tus

Aba ted  , '  As  es  -
smen ts  made
and  pa i  d

Loca t i on

i {c  71
( i i )
( q )

7.17  ( i )  (3 ' ;
T i t l e  4A=1 0 -1  7

I 4C  717 .20  (a
T i t l e
/+0 -10 -17  (  u  )

I\iT /.i
I'l L/

FiC
ivi L,
/ . l \
\ / l

n 4  r  4  4  f
t t ) . t t  t a
717 . . 1  1  ( a
717  . 17  ( t r



VIOLATION TTST NUMBER
' t  

'

Vio la t  i on l

( 1 ) l

Vio la t l on
Number

:
N?9 .5 , -5 -
27'- ,2

e118/79
1o f  2

N79 -5 -5  -
27

9 /18 / tg
2o fZ

11/27 /79

iu80-1 -1 /+ -
/t+
1o f  / ,

Fa i l u re  t o  d i spose  o f
was te  w i th in  ah  a rea
not approv-ed by the
Regula tory  Author i ty

R e g .  N o  .

3A CFR,  715  .15  o f  the
ru les  and regu la t ions
PL 95-87  Se  e l  51  6

Loca t i on

Head  o f  ho l l ow  l
beh ind  Mr ,  Owens
t ra i l e r  ad j  acen t
to  supp ly  road
to  t he  po r t a l .

Sta tus

Aba ted ,  As€s -
s  ment  s  mad.e
and  pa id

Fa i l u re  to  have  a  copy
o f  a l l  cu r ren t  ' pe rm i t s
l i eense  s  ,  app roved
p fa r l s  r  o r  o the r  au tho -
t t za t i ons  t o  ope ra te
the  m ine  sha l l  be
ava i l ab le  f o r  i nspee -
t i on  a t  o r  nea r  t he  m ine -
s i t e .

Cessa t i - on  Orde r

Fa i l u re  to  ma i -n ta in  d  i -
ve r s  i on  so  as  t o  pe r rn i t
add i t i ona l  eon t r i bu t i - on
o f  suspended  so l i ds  t o
ove r ]and  f  1ow .

Ope ra t i ng  w i t hou t  a  pe r -
m i t

MC 717 .17  ( c )

/+0 -1  0 -9 - (1 )  U ta t r  code
Anno ta ted  1  9  53

En t i re  ope ra t i on

Recen t  d ,eve lonnen t, ^o f  t ruck  tu rna round
a rea  above  s  ca leho rJse  .

Aba ted  ,  Ases  -
smen ts  made
ano pa10.

30 oFR 717
ruf.es and
PL 95-87 ,
(1 ) .

11b  o f  t he
regu la t i ons
See .  517  (b )

r  /  /  |  a n

) /  a /  6 v



V io la t i on
Number

NB i  *2  -8u2

8 /6 /81

NB 1  -3  -1  6 -1

1o f  1

8 /16 /81

Ng1 -2 -13* t r

1  n f  / ,^f

1O/1 / , /e1

NB1-2-13-4

2  o f  L

1o / t / . /81

vIoLATroN,  L IST I {UMBER (  1  )

V io la i i - cn

Fa i fu re  to  B lace  and  s to re
noncoa l  w*s te  i n ' a  con t r c l -
1ed  manner  i n  a  des igna ted
po r t i on  o f  t he  pe rm i t  a rea .

. :

Fa i l u re  to  submi t  su r faee
and  g round  wa te r  da ta  ac -
co rd ing  t o  i n t e r im  su r f ace
and groun, lwater  moni tor -
i ng  p lans  as  requ i red  by
the  D i v i s i . on  i n  3  /  5181
ce r t i f i ed  l e t t e r .

Fa i l u re  t o  no t i f y  D i v i -
s i on  o f  s t r uc tu ra l  weak -
ness  i n  sed inen t  pon { .
Fa i l u re  to  eonn l  v  r ^ r i  t h
t ; ;ms- a, ,o 

" ; ; ; i ; i . " " '  
- " r

pe r rn i t .  Fa  j - i u re  t o  com-
p l y  w i t h  Feoe ra l  and
Sta te  l ' , ' a te r  qua l i t y
s tanda rds ,  and  e f f l uen t
l im i t a t i ons .

Fa i l u re  t o  pass  C i s t . u rbed
area  d ra inage  th :ough
a  des imen ta t i on  pono  o r
t r ea tmen t  f ac i l l t y  be fo re
a  .  |  1  . :

l eav ing  t he  pe r rn i t  a rea
to  p reven t  add i t i ona l
con tam ina t i ons  o f  sed i -
men t  t o  s t r ean f l  ow  o r  t o
runo f f  ou t s i de  t he  pe r -
m i t  a rea .  Fa i r ' . ; : ' e  t ' :
p l ace  was te  i : : : ; .  con ; : : o l -
l ed  manner  t c  e : r s r i r e  tha t
l eacha te  &  runc f f  oo  no t
deg rade  su r f ace  o r  g rounc i -
wa+ r ,€ r .  Fa i l u re  t c  iCen t i -
f r r  . * - . n r r i  n i  i . r r  . ^ - , '  r ; r r  < * o
r J  v v i \ I v r  | J J  v - L  Y T T C L L )  U v  I

Reg.  No_ . .

UI{C B1? .89(a )

uMc 771.19

Lo  ca t i on

En t i r e  Ope ra t i on

En t i r e  Ope ra t i on

Sed imen t  pond
d i s  cha rge  due
fo  :  b reach  i n
enTbankmen t  .

Rec la imed .  s i t e
ac r  os  s  t he  s  t r ea rn
f rom sed . imen t  pond
used  f o r  d i sposa l
o f  sed imen t  was te
f  rom s  ed i rne : : - ,  ponC .

Sta tus

Aba ted - ,  Asses ;
men ts  mad .e  an : :
pa]. o

UMC 817 .L1
UMC 771 .19
UMC 917 ,  /+6

UMC 817 .  4,2
(c ) ( t  )
u i4c  817 .  45
UI {C  817  ,71
(c ) ( i  )
UMC 817 ,  /+8
40-10-1$ i2
Utah Cod"e
Annota ted

^ )

+ )

a )
(D)

953



Viole ' , t  i  on
Nunber

NBO-1  -1  5 -2
2 ,  o f  ,2

N81 -3  -5 -1

2 l  / + /51

N81-3-1 -1

N8 1 -  2-B-2

1o f  2

B/6/s1

vroLATroN LIST NUMBER ( t  )

V io la t i on

Pa i l u re  to  m ine  i n  ac  co rd . -
ance  w i t h  app roved  P lan .
Fa l l u re  to  mon i to r  su r face
wa te r  as  requ i red  bY  t he
Regula tory  Author i tY

Fa i l u re  to  c lea r l y  rna rk
s tockp i l ed  so1 l .

l*g,.  
I{o . ,

MC 715-11
MC 717-11
MC-717  {b ) (
(v )

UMC 81  7 .1  1  (  g )

Lo  ca t  i  on

Sur faee  wa te r
mon i t o r i ng  p l an

Tra i l  Canyon
topso i l  s t ockp i l e
ad j  acen t  t o  new ly
eons t ruc ted  re fuse
d i sposa l  ex tens ion .
Bea r '  C reek  t opso i l
s t ockp i l e  a t  i n t e r -
sec t i on  o f  uppe r  pad
aecess  road  and  l ower
pad .

En t i r e  ope ra t i on

Sta tus

( a )
( a )
1 )

Fa i l u re  to  ma in ta i -n
d i t ches ,  cu l ve r t s  and
o t t r e r  s t r uc tu res  se rv i ng
e . ccess  and  hau l  r oa .d .

i , f  c  717 .17
( j  )  (3  )  (  r l  )
rev i - sed  UMC
s17 .165 (  a  )  (u  )
T i t l e  4 r0 -10 - t 7 (q )

UMC 817 .  /n5
uMc 81 7  -1  65
4.0-10-18(2)  ( i )
Utah  code  An-
no ta ted  1953

Aba ted ,  Asses -
men ts  made  and
pa id

Fa i l u re  to  ma in ta in  d .e -
r f a

s ign+d  sed imen t  eon t ro l
measu res  so  as  t o  p reven t
add ' i t l  ona l  con t r i bu t l ons
o f  sed i -men t  t o  s t r eamf l o r+
o r  t o  runo f f  ou ts id .e  the
pe rm i t  a rea .



V io la t r on
l \umoe :

82-1 -2- i O

/ .  o f  10

F A A A

6 t - ) - l -  |  u

/ -  o f  i 0

8?-5 -?*1  A

2  o f  10

82-  5 -2 -1  0

B2-1  -5  -1

g2 -  r , - 3 - i

I I T n T  A m T n T \ T  T  T q n
V  I U I T } I I J U I \  . t J I r J I

T t .
\ / " r  n  l 9  T .  1  ^ n

Fa i l u re ' Lo ? - n i a . r r a  * n - n e n i ' l
r  v t . l v  y  v  v v v v v 4 4

Fa i l u re  to  mark  pe rm i t
r n i ne  i den t i f i ca t i on  s i gn

Fa i l u re , i o  p l aee  noncoa l
was te  pe rm i t t ed  a rea

Fai lure  t l  , . . , i : :s : 'a te  i -n  ac-
co rdance  i . *  * i pp roved  p lan

, '

Fa i l u re  t o  s  t o re  noncoa l
was te  i n  app roved  manner

n n T
H 6 a *  l \ t n

. l L ' a r g .  I  f I \ - / .

UCA-  i +A -1  O- t  ?  ( e  )

0-1 9 ( /+ )
11(d )
11 (c -1 ,2 ,

ucA l t  o -1 - -g  (
uMC771.1g
uMC81?.89
UCA-  4"0 '1  0 -20
ucA /+o-1o-22
(a ) ( i )

UMC 7  71  .19
917 .43  B ,C,F
817 .  /+5
817 ,100
B1 7  ,170-176

UCA 4 ,0 -10-22( t  ) ( c )
UMC 817 .89  a ,b ,c ,

Loca t i on

Wes t  3 rd  Ma ' i n
Aecess  Road

En t i re  Opera t i on
Area

+ mi ie  sou th
s  ca lehous  e

' TUppermos t  Pad

UCA-i*0-  1
UMC 817 ,
UMC 81  7 . { l

St  a t  us

T erm inat  e  d

Term ina ted

Vaca ted

T er  minat  ed

0pera t i ng  w j - thou t  a  pe rm i t ucA /+0-10-g  (1  )

5
-)
d

Cessa t i on  Orde r
4 4 4

6 1 - t - J - l

S3*?  as  above  fa i l u re  to
aba te

Power  Po le  L lne Ter  m ina ted

Perrn i t  Area Termlnat  ed

Vaca ted



Vio la t i on
number

s2-5*2- 1 O

10 '  o f  1O

8 '2 -5 -2 -10

9  o f  10

s2-6-2*1 0

I  o f  10

82-5 -2 -10

6  o f  10

82-  5 -2 -1  A

6  o f  10

82 '5 -2 -1  0

5  o f  10

VIOTAT ION I IST

V io la t i on

Fa i l u re  t o  cons t rue t  sed imen t
con t ro i  measu res

Fa i l u re  t o  cons t ruc t
d i ve rs i ons

Fa i l u re  to  conduc t  coa l  m ln ine
to  sa feguard .  hyd ro logy

Fa i l u re  t o  ma in ta i n  sed imen t
c  on t r  o1 -e ro  s  i  on  .

Fa i l u re  to  conduc t  coa l .  m in ing
to  sa feguard .  hyd ro logy

Fa i l u re  t o  p ro tee t  t ops  o i 1

(1 )  (6

ReE.  no .

ucA-1,0-10-18,.  / . . \I  1  t . r _ a i
uMc 817.L1
UMC 817 .4 ,2 (a )

Lo  ea t i on

Sed .  pond  wes t  s i de  o f
Bea r  C reek

Access  hau l  r oad

Access  hau l  r oad
+  m i le  sou th  P -A

Downs lope  Bear  Canyon
Mine  A rea

UCA - / .0 -10 '1  ?
(e )uMC 817 .23

Sed .  Pond .  Topso i l
P i l  e

S ta tus

Te rm ina ted

Te rm ina ted

Vaca ted

T  e rm ina t  e  d

Te rm ina ted

Te rm ina ted

UMC 817 . /+3 c
UMC 817  .  / *5  (1  )

ucA-40 -1 o-1 5
( 2 )  ( i )  ( i i )
817  .  / n3e
817 . /+2  a (1 )
817  .  /+1

ucA / ,0- i  0- i  8
2  ( i )
UMC 817  ,  / r 1  ( a )
UMC 817  .  4 .6  ( a )
(1 )

UMC 817 .  /+5
t . . .  \

\  1 1 r _ e  /

UCA L0 -1  0 -1  E  Bea r  C reek  S t rean
/ n \  / .  \( 2 )  ( f )  Channe l

UMC 817 .L1 ( a )
UMC 817 .  LL
UMC 817 .L5



-  .  .  , - . : " r : : l i

VTOLATTON LIST NUMBER

Vio la t ion R e g .  r l o .

ul {c  g1 7 .7  1
4o-10-9(1  )
Utah  Code
Anno ta ted
1953

UMC 817 . /+5
UMC,817 .4 .5 (e )
/ ra -1  0 -18-2
( r  )  ( i i  )
U tah  Code An-
no ta ted  1  953

Loca t i on

Breach  i n s  ed i .ment  pond .

Sta tus

Aba teC ,  As  s  * ;
men t  s  made
and  pa  i i

( 1 )

V io la t i on
no .

l l 8 l - 2 -13 .4 ,

3  o f  ' L
1A /1 / r / 81

i i 81  -  2 -13 -  t +

!  a F  t
+  v t  +

1C/1 t r / 81

Fa i l u re  t s  p lace  underg round
deve lopmen t  was te  i n  a  des igna t -
ed .  d i sposa l  a rea  w i th in  the  pe r -
m i t  a rea  as  au tho r i zed  i . n  t he
approved  pe r rn i t  cond .ue t i ng
su r faee .  ope ra t i ons  w i thou t  a
pe rm i t .

Fa i l u re  to  ma in ta in  s  ed i rnen t  ,
pond .  t o  p reven t  sho r t  c i r cu i t -
i ng .  Fa i l u re  t o  ma in ta i n  sed i -
men t  con t ro l  measu res  t o  p re -
ven t  ad .d i t i ona l  con t : : i bu t i on
o f  sed i rnen t  t o  s  t reamf  l ow  anc i
t o  r uno f f  ou t s i de  t he  pe rm i t
a rea

Ree la imed  s i t e  ac ross  t he
s t ream f rom the  sed imen t
pond  ,



V io la t i on
Nurnber

82 -1 -3 - /+

1  ^ f  l
I \ J I +

82-1 -3 -  4

2 of lr

82-1 -3 - /+

3o f / r

82 -1 -3 - / r

L of It

V I  OLAT  ION

1, ' i o la i i on

Fa i l u re  to  pas  s  runc f f
t u rbed  a . rea  th rough  a
con t ro l  s t r uc tu re .

.  F n -  l J ^
I L t l X  e  f t L j  r

f r o rn  d i s -  S i7  .  / u2 (a
s  e  d imen t

Lo  ca t i on S i a t u s---

r ' e rm] -na tec 'Ma i - r i  ae  ee  s  s  and  hau l
r  t fr oad .  Uppe r  end .  o f

ma in  s  to  ekp i l e  pad  .

D i ve rs i on  d i t ch  ad ja -  Te rm ina tec
cen t  t o  na in  acees  s
and  hau l  road  .

( 1 )

Fa i l - u re  to  d i ve r t  runc f f  a rday
f rom a i  s t u rbed  a rea

Fa i l u re  t o  s to re  non -coa l -
was te  i n  an  app roved  manne r

Fa i l u re  t o  e f im ina te  f i r e
haza rds  and  c t ,he rw i - se  e l im i r :a te
cond i - t i ons  wh i ch  ec t i s t i t u t e  a
haza rd  to  the  hea l i h  and  sa fe ty
o f  t he  pub l i  c .

817  .  / r 5  ( i
a 4  n  t  r  f  tu t / . 4 ) \ o

817 .89 (a )  ( b )  En t i r e  ope ra t i on
(c /

Te rm i .na ted

10-10-18(2 )
(n /

Coa l  f i r es  on  down-  Te rm ina teC
s lope  be low  c rushe r
f a n 'i I 'i f rr
-  * v 4 + 4  v d



Viola t i -on
Number

83-5-,3-1

83-5-1  * ,L

' I  n F  I
T  \ J I  +

2 o f  l e

- ^
J  O I  4

j .  n f

83 -  J i t  - )  ; l

83-5-7  -1

B3-  5 -6 -1

VIOTATION L IST  .
' t , ,

t - . . . '

V io la t i on  , '
:

Fa i l -ure  to  cont r  o l  runof  f  . '
d i ve rs ions  &  sed . i nen t

Ege.  $ .o i Loca t i on

I
t

)

UCA L0-10-1?(e )
UMC 817  .21  -23

UMC 817 . t *5 ( i i i )  (e )

ucA 4o-10-18(2 ) ( i )
UMC 817 .41  ( " )
UMC 817 . /4 ,2  (a ) ( t )

UMC ?71 ,19
UMC 817 .11

rICA /+O-i 0-9
UCA /+a-1 O- 22( i  )  (  c  )

ucA / ,0 -1  o -1  B  (2  )  ( i  )
1 i ; \

T T l r a t  ( ) . 1  r ,  I  4
u l Y i . u  o l t , 4 l

Uiv i c  817 . l r z (a )  ( 1 )
UMC 817 .L3 (e )

. . \ mLL)  l ra ] - l -  L ;anyon
asces  s  r oad

Out  o f  pe rm i t
a rea

Fa i l u re  to
82 -5 -10

Fa i l u re  to
s3-5-2-1  0  7

- f i ' a1 l -u re  to
83-5-2 .1  0  B

Sta tus

a long  Te rm ina ted

l l a c a t e d

ucA La-1 0-1  I
UMC 817 ,  /+1
UMC 817 .  /n2\a
U l4C  817 .  / r 3 (e

Opera t i ng  w i thou t  a  pe rm i t ucA 4:0-1 0-9 (  1 )

i )

{ . t

4

Fa i l u re  t o  r emove  t opso i f

Fa i l u re  to  ma in ta in  sed . i -
I rmen t  con t ro l - e ros ion

Fa i l u re  t o  p ro tec t  hyd ro log i c
oaIanc e

Conduc t  r ec l ama t i on  ac t i v i t : i e s
w i t hou t  a  pe rm i t

Ope ra t i ng  w i t hou t  a  pe rm i t

Fa i l u re  t o  ' con t ro l  r uno f f

abate

aba te
o f  10

aba te
o f  10

Ter  n ina t  e  d

V a c a i e d

V a c a t e d .

V a c a t e d

Term i -na ted

Bear  Canyon  Sca le  Te rm ina ted
Ar  ea

IJpper  Sw i t chback
Tra i l  Canyon

Uppe r road  T ra i l
Canyon



V i  o l a t i  on
Number

6 -  4  6  -
X  n -  |  - / / -  ^
v ) /  - /

4 - -

I n T {
I -/

?  n f  ?-/

3of3

83-1  -2 -1

B3 - 5 -2-2

1o f  2

2  o f  2

83  -5  -8 -3

2a f  3

3  o f  3

I r { i n i n s  A c t , - i  r r i  * r r - r r D h  n o r  * n  r r r r h l  i c U C A  / + O - 1  0 - 2 2 ( 1  )  (  6  )r r l r r r r i 6  j r !  v f  V  f  L , J  - t I d - i i $ ( J I  U \ ,  
. P L , I U I  

a  /  n  \pub l i  c  UCA / r 0 -  i  0 -  1  12  )

Ope ra t i ng  v r i  t hou f  a  pe rm i t  UCA -40 -1A-g

V I C T A T I O N  L I S T

Vi  o l -a  t  i , - , - .

Ciass  I  hau l  r oad  and  f a i l u re
f , n  n r t n e r c - Ov v  

" l r - y v r  
g  *  v

Fa i l u re  t o  des ign  and  ma in ta i n
d i ve rs i ons ;  f a i l u re  t o  aba te
B3 -  5 -2 -2

Fa i l u re  t o  ope ra te  unde r
app roved  pe rm i t

Fa i l u re  t o  cons t ruc t  d i ve rs i on

Fa i l u re  to  ope ra te  und .e r
app roved  p l an ,

Fa i l u re  t o  eons t ruc t  sed .
pond  as  app roved

Fa i l u re  to  con t ro l  runo f f -
c i ve r s i ons

R e E .  N c .

UMC 771 ,19
UMC 771  ,13  (b ) (3 )
t ? t t n A i ^ A F d t F F

u l v i l - /  6 t l . t ) v - t ) )

ucA / ,0-10-9  (1  )
UMC 817  . l +3  a  ,  b ,  c  ,
UMC 517  .  / u5  ( i )

ucA-  /+o-1  o-18 ( i  )
UMC 771 .11
UMC 771 .19

ucA /+o-1  o -18
UMC 817 .  1 '3 (a
uMc 817 .  /u5  ( i

uMc 771 .13
UMC 771  .1 / ,

UMC 817  .  / 16 -L7

ucA-  /+a-1  o-1  I  (e  )  ( i  )
uMc B1l . /+3
UMC 817 .  /+3

Lo  ca t i  on

Hau l -  RoaC
F e a  r  C a  n v o nD V s L  v a r r J  v ...

l iaul  Road.
Bear  Canyon

Haul  Roao.
Bear  Canyon

See  85 -  5 -2 -2

Mi  ne

141ne

Mine

B e n r  C e n v o n  S e a l eu v q  * L L . J  v .

. S e n f , i  c  T n n kv v y  v + v  r s r 4 ,

Bear  Canyon  Fan
and  Crusher

New Truck
Loadou t  Bear  Canyon

t nSed imen t  Pond  Bea r
canyon

Dra inage  a rea -Fan

Sta tus

Term ina ted

Te rm ina ted

Te rm ina ted

Te rm ina ted

Te rn i  na ted

Terrn i .nated

Pend ing  -D0GM
appr  ova l

r  eno. ang

Te rm ina ted

'1 
I

( b ) ( c )



V io la t i on
Number

A A  F  F

6 J - ) - ) - J
' l

1  n f  ?
I  v !  J

2o f  3

3 o f  3

VIOLAT ION t IST

V io la t i on

Fa i l u re  to
topso i l

adequa te l y  p ro tec t

Fa i l u re  to  co t l s  t rue t  s  ed imen t
c  on i r  o i

D n n  I \ T ^
l . V E  r  I l L ,  r

UCA 4o-1  O-1  7  (e  )

ucA 40-10-18(2)  ( t )  ( t i )
UMC 817 .  /u5 & 46

ucA 4a-10-1  8 (2 )  ( i )  ( i i )
UMC 817 .  /+1
UMC 817 .L5

Loca t i - on S ta  tus

En t i r e  cpe ra t i on Te rm ina ted

Cat  ch ba s  i ,n
Sca lehous  e

Bea r  C re  ek

Te rm ina t  ed

Term ina tedFa i l u re  t o  conduc t  m in i ng  t o
p ro tec t  hyd ro log i c  ba lance

o



Vi -o la t i on
Number

83-5-5-3
'1 of 3

2 o f  3

3 o f  3

83-1  -3 - l

84-7 -1 -1

B4-4- t  5-1

VIOLATTON L IST

Vi  o Ia  t  i -  on

Fa i l u re  t o
topso i l

aoequa te l y  p ro tec t

P " e g .  N o .

U C A  / + 0 - 1  0 - 1 7  ( e )

Loca t i cn

Bea r  C re  ek

T r " a  i  I  C a n y o n

B e a r -  C  a n  y o n

T r a  i  I  C a n y o n
s e d  p o n d  T n a  i  I
C a n v o n

Sta tus

cpe ra t i on  Te rm ina te

Term ina - r  eucA /+0-1 0- .1
UMC 817 ,  /+5

B(2 )  ( i )  ( i i )
& 4 0

E n t , i r e

C a i c h  b a s i n
S c a i e h o u s e

Fa i l u re  t o  cons t rue t  sed inen t
c  on i r  o1

Fa i l u re  t o  eonduc t  r n i - n i ng  t o
p ro tec t  hyd ro log i c  ba lance

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

F a i l u n e  t o  o p e r a t e  w i t h  a n
a p p r o v e d  m i n e  p l a n

F a i l u n e  t o  c o n s t r u c t  e m e n g e n c y
s p i l l w a y

UCA
UMC
UI,{C

uMc

/+o -1  0 -1  B  (2  )
817  ,  /+1
817  .45

7 7 1  . 1 9
8 1 7 . 1 1 1

( i ) ( t t ) Term ina  t  e

T e r m i n a t e d

T e n m i n a t e d

T e r m i n a t e d

U M C  7 7 1  . 1 9

uMc  81  7  . 46J



l r r f r 1 1 f i , ,  t ' , r . l  ,  i  , r

/ r I  l r \ { r V - , 1 '  r  r . , r l r

l . , r r r t  l l  l ' t ' t , .
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AG REEMENT

i r /
This agreement made and entered int ,o th is dd_ d^y of

by and between Emery County,  a  body corporate and pol l t tc  (C

Min ing  Company ,  a  U tah  genera l  pa r tne rsh ip  (Co-0p) ,

WHEREAS, there is  an ex is t ing road ln  Emery Counby known as , Bear Creek

I 983
( Count



o



IN WITNESS WHEREOFf th is  agreement  is  executed the day and year  above f l rs t

wr i tben,  at  Cast le  Dale,  Ubah,  pursuant  to  a resol -ut ton of  the Emery County

Board of  Conunlss ioners ab a regular ly  scheduled meet ing of  the Board.

EMERY COUNTY, a body pol i . t lc and
corPorabe ,

ATTEST

IN WITNESS !,IHEREOF thlS
A t

DATED this ,J^4_ day of

agreement  is  executed

Chalrman of the Emery Counby
Board of Comrnisstoners

ab Hunt ington,  Utah.

,  1 9 8 3 .

CO-OP MINING COMPANY, a Utah general
pa r tne rsh ip

,, -/l'9ffiJo..t =------ ---
a General  Partner

Clerk
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Address jtr!r r$r. l;145, rh.nlrlqiq!4, _lg-:rr 
"r,."" 

i1trf.Ji_ -__.;:_:G- 
-___.-_.-__"**;

is hcrcby gr;irrled, sul)ject to the llegulations fut. the Contrul antl protection of Statelgighway Rights-
o1-Way, Standrrcl Specifications for. Ro+d and Bridgc Construction, Sp@cific4tions lbr Excavation on
sttt.: tlighways, General Sr, ri'iy Orrlers of the Industrial Commission, Safety Manual for Road and
Ilridge Coustruction, lnstruotions to flagmen, the approved plans, a.nd any epecial'limitationg set
forth lrereil, perrnission for the purpose of .-.. -9+s-*_y!-tc- .!-o... s9-gi-tru.gr,,9s,_4rr!re9b_-lQ:r_r-dt _!-erl_

ct}"r I  l r*UI f$ddr

within r igtrt-of*way l irrr i ts of t l ighway No. -.11., - .  .

, T""f"*: *l_ , 
rr 

;ilr'"#: llf;Iil-i,i:,:1,iT;
Itcccipt of $5.00 petrnit fee is hereby acknowledgetl (delete where not applicable). The work permit-
ted herewith shall commence _"Jctobrr 2, l9!Ll am.l shau diugently be prosecuted to completion. Ihe
work shall be completed and all disturbed surfaces or obiects resiored on or before -gf",r!. ib. 

-

lggi. h the event work ls commenced under this permit, the applicant 
"g"""r 

to p*""*tu tr,"Ilil
to completion by the d&teherein above speoified. tn itre event ttre appric^nti"ll" o" ,"fo""" to completg' 
the work the Utah Department of Transportation may, at its :eleciion; fili in or.otherwise correoi eny

d)xist incimpedimentsattheexpenseofend8ubjecttoimmediatep&ymentbytheaPpl icant.
I --Applicant shall execute a bond in the ririnimum amount of $1000, increased by multiples thereof as

determined by the District Director, tij ingure faithful performance of the permittee's obligatioq.
The bond shall remain in force for three yeeis-after completion of the work.

tsefore 
_work 

permitted herewith is comrnenced, the dpplicant shall notify: Jc-!1l c.rr r. r.itter ru. t9s.
,-.-_t B?:!$r--_. --*and commencement of said work is understood to indiclte that tfr, 

"ppii";lwill complywith4ll instructions and regulations ofthe Utah Departmeot of Transportation with respeot
to performltrue of said work, and thut he will properly safeguard said work to prevent accident and
shall indenrnify ttnd hold harrrrless the Utah Department of'frlnsportation from all damages arising
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If applicant fails to comply wLth Utah Department of l'ransportation regulrtions, specific tlons, or'
instructions pert.inent to this ltermit, the District Director or his duiy riuthot.iz,ecl rcprerertltive
may by vert,at t.rrder srtspend theworkultil the violation is cot.rected. lf the alrplicant fails or refuseg
to cutlrply promlrl'ly, the Distlict DlTector orhiE authorized representotive mty issue a wrilten order
stopplng all or any lrart of the wcrk. When satlsfactory correctiv€ ection ts taken, an ortler permttgng
resurnl,lion ol wc r rnay lre issued.
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United States Departmertfl of the Interior
BUREAT'  OF LANO MANAf iEMENT

Moa b [] i  stri c I
Sar r  Rafae l  Resource Area

P .  ( ) .  l ) rawcr  AI i
l ) r i c c ,  t f L . t l r  t i 450 l

t { } i F  } i l (  ' l ' t  ) :

9230
ut - 060-6434
rlt  -060-6438
( u- a67)

Mr.  Wendel  I  0wen
C0-0P Mi ni  ng Cornpany
P .  0 .  [Jox L?45'  
l lun t i  ngton,  Uta  h  845ztJ

Dear  Mr .  0wen :

Ri  ght - r i f  -way U-52411 wa s

the Bear  Canyon Road.  A

Coun ty  has  been  rece i ved .

a nd Lt ' i -  06()  -r i4 3u.

C C :

issued to Enrery Qounty on Septentber 15,  1983,  for

co[)y of the agreerrrcrrt  between your company and the

[ , le  are thev 'efore c" los ing Trespasses UT-060-6434

S i  ncr : re l  V
t

i
I

\ '
e \ r

\ [ t - t  t \ 'L\
Area l4anager

F S  t

r, \  \
t \) r)\ K' K 0.t",-

"y0u

ttP I lJ 1gB3

t\_
),Joe t je ' l f  r  j  c l r ,  Uta  h  Di  v .  o f

4247  S ta te  O f f i ce  Bu  i  l d i ng ,
0 I l ,  Gas  and  M in ing

S  LC ,  I JT  84114
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CHAPTER 3

QTETATION AND REOLAMATION PLAN
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3.1 SCOPE

Th is  pa r t  desc r i bes  t he  ac t i ons  and  p rocedu res  o f

Co -o5 r  M in i ng  Co rnpany  t o  sa t i s t y  bhe  requ+ remen ts

fo r  unde rg round  m in ing  ope ra t i ons  and  rec l ama t i on .

3 .2  SURFACE FACIL IT IES  EX IST ING

T h e  m i n e  w h i c h  e x i s t e d

b e e h  a b a n d o n e d  f o r  o v e r

t h e r . e  i s  n o  e v i d e n c e  o f

a t  t he  p roposed  s i t e  has

30  yea rs  and  subsequen t l y

l ong  ex l s t i ng  f ac i l i t i e s ,

Subse  c t i on  3  .

p roposed  new

3 .3  SURFACE FACIL IT IES  NEW

3.1  and  3 .3 .2  dea l  exc lus i ve l y  w i t h

fac i l i t i e s .

S i t e  Se lec t i on  and  P repe ra t i on  o f  P ro -

posgd  Fac i l i l i e s

3.3 .1

PIa te  2 -2 i s  a n  o v e r l a y  o f  t h e  n e w

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

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

s h i p  t o  t h e  e x j - s t i n g  t o p o g r a p h i c  a s  w e l l  a s

f  i x tu re  s  such  as  h igh r , rays  .

l o ca t i on

accu ra te

reJa t i on -

s  t ruc  tua l

3.3 .2 Por ta l  s
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T 3.3 .3 Sur face  Bu i }d i ngs  and  S t ruc tu res

The  p resen t  p l an  ca l l s  f o r  t he  f o l l ow ing  s t r ue -

t u res :

Su r face  s t r uc tu res  w i l l  cons i s t  o f ;  a  s i ng le

bu i l d i ng  comp lex  eon ta i n i ng  shops ,  pa r t s  wa re -

house ,  ba t t r  house ,  anc l  m i_ne  o f f i ces ;  t r uck

sca les r  w€ ighman  o f f i ce ,  ca re take r  dwe l l i " ng ,

m ine  run  coa l  r ece  j - ve r  b i n  ,  c rush ing  and  s  i  z  i ng

s t ruc tu re ,  t r uck  l oad  ou t  b i ns ,  s t ockp i l e

t owe rs  ,  and  conveyo rs  t o  ca r r y  co ,e l  t o  s  t o r -

age  and  l oad  ou t  s i t es ,  e t c . .  A  comp le te  l i s t  i s  i n -

c l uded  on  page  3 -126  and  shown  on  P la te  2 -2 .

De  t a i l ed  p l ans  f  o r  each  s  t r uc  t ; u re  a re  a t t a  ched

in  Addendum 3  . 3  .  / + -  A  P lan  s  .

Coa l  .  Hand l i ng ,  F to rage_a{ r { .  Load ing

Coa l  ca r ' , r i ed  f r om the  m ine  by  conveyo r  be l t

t o  a  r ece  j - ve r  b i n  r  conveye ;d  t o  t he  s i  z i ng

and  c rush ing  p l an t ,  t he  l ump  removed  and

d i ve r t ed  t o  t he  l ump  b in ,  t he  res t  o f  t he  ove r -

s  i  zed  c rushed  ,  and  t he  coa l  s  i  zed  t o  mee  t  t he

3 .3 .  l r

ffiHfiHIVED

MAY 1 Z 1985

DlVtor ' , . - , i t  i l i *  L r iL
GA$ & Mti ' i t ;{r:
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var iou ,s  requ i renents

then conveyed to  the

the  s tockp i le  a rea .

3.3 .5

Power  w i l l  be  de l i ve red  by

m iss ion  l - i nes  a t  12 ,5OA V .

s ta t i on  (  See  P la te  2 - z

Power  S) rq . tem,  I r+qsmis  s ion  *L ines  and

Substa t ions

o f  t he  d l f f e ren t  cus tomers ,

t r uck  l oad .  ou t  b i ns ,  o r

U .  P .  &  L .  t r ans -

d i r ec t  t o  a  sub -

)  ,  r educed  t o

o

/ +80  V .  f o r  t i pp l e  use ,  and  t o  2 / rO  V .  f o r  shop

and  o the r  use .

Su r face  power  sys tems ,  t r ansm iss ion  l i nes  and

subs ta t i ons  w i l l  be  removed  and  t he  a reas  re -

c la imed  as  p r i o r  when  they  a re  no  l onger  re -

qu i r ed .

3.3 .6

A wa te r  r i gh t  t r ans fe r  has  been  app l l ed  f o r ;

i f  t h i s  i s  app roved ,  a  c j - s te rn  sys tem r *ou ld

be  u t i l i zed .  (  See  Append i x  3  . 3 .6 - l  )

The  sys tem,  wh ich  ca r r i es  wa te r  f rom the  M ine

o r  C i s te rn  t o  t he  l oadou t  a rea ,  wash  p l an t ,

3-3



ba thhouses  and  o f f i ces ,  cons i s t s  o f  a - i n c h

p ipe l i ne  and  wa te r  s t o rage  t anks ,  w i I  be  re -

moved .  The  a rea  w i l l  be  t opso i l ed nd  revege -

ta ted ,  P lans  and  pe rm i t  app l i ca t ons  a re  a t -

t ached  i n  { ppend i x  3 .3 .6 -A .

Wa te r D i ve rs i on  S t ru

Wa te r  d i ve rs  i on  s t i 11  be  rna in ta ined

un t i l -  r evege ta ta ted re  we l l  es tab l i shed

and  s tab le .  Un less  a c e p t e d  a n d  a p p r o v e d

use  f o r  t hese  i s  es tab shed  a f t e r  m in i ng ,  t hey

w i l l  be  removed  as  ab g raded  and  revege ta ted .

3.3 .9 S e d i m e n t a t r o l  and  Wa te r  T rea t -

men t  Fa l i t i e s

Th i s  f ac i l i t y j - 11  be  ma j -n td i ned  as  l ong .as  i t

i s  r equ i red

o f  a p p l i c a b / e

mee t  t he  e f f l uen t  l im i t a t i ons

fede ra l  o r  s ta te  l aws  fo r  runo f f

or  d rs . ina .  When  t he i r  use fu l ness  i s  ended ,

they  w i l b e  r e m o v e d  a n d  t h e  s i t e s  r e c l a i m e d

a s  d e s c i bed  p rev ious l y .

Sto_rage,  Waste  and Refuse $ , I 'eg .s

uc tu res

i o n  C o

No t  App l i  cab l  e

3- /,



ba thhouses  and  o f f i ces  '  eons i s t s  o f  a

p ipe l i - ne  and  wa te r  s  t o rage  tanks  ,  w i l l

moved .  The  a rea  w i l l  be  t opso i l ed  and

ta ted ,  P lans  and  pe rm i t  app l i ca t i ons

tached  i n  Append i x  3  . 3 .6 -A .

2-i-nch

be  re -

revege -

a re  a t -

3.3 .8 Wate r  D i ve rs i on  S t ruc tu res

Wate r  d i ve rs i on  s t r uc tu res  w i l l -  be  ma in ta i ned

un t i l -  r evege ta ta ted  a reas  a re  we l l  es tab l i shed

and  s tab le .  Un less  an  accep ted  and .  app roved

use  f o r  t hese  i s  es tab l i shed  a f t e r  m in i ng '  t hey

w i l l  be  removed  as  above  ;  g raded  and  revege ta ted .

3.3 .9 Sed imen ta t i on  Con t ro l  and  Wate r  T rea t -

men t  Fac i l - i t i e  s

Th i s  f ac i l i t y  w i l l  be  ma in ta i ned  as  l ong  as  i t

i s  requ i red  to  mee t  t he  e f f l - uen t  l im i ta t i ons

o f  app l i cab le  fede ra l  o r  s ta te  l aws  fo r  runo f f

o r  d ra i nage .  When  t he i r  use fu l ness  i s  ended  '

t hey  w i l l  be  removed  and  t he  s i t es  r ec l - a imed

as  desc r i bed  p rev  j - ous f  y .

3 .3  ,10 Sto rage r_Was te  and  Re fuse  A reas

C o - O p  w  i  |  |  n o t  g e n e n a t e  c o a  I  n e f  u s e .  N o n - c o a  I  w a s t e

i s  a d d r e s s e d  u n d e n ' r s u r f a c e  F a c i  I  i t  i e s . t t

3- l r
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I,r ba thhouses  and  o f f i ces  r  co r s i s t s  o f  a

p ipe1 ine  and  wa te r  s  t o rage  t anks  ,  w i l l

moved .  The  a rea  w i l l  be  t opso i l ed  and

ta ted  .  P lans  and  pe rm i t  app l i -  ca t i ons

ta  ched  j - n  Append i x  3  . 3 ,  6 -A  .

2- inch

be  re -

revege -

a re  a t -

3.3 .8 Wate r  D i - ve rs i on  S t ruc tu res

Wate r  d i ve rs ion  s t ruc tu res  w i l - l  be  ma i -n ta ined

un t i l  r evege ta ta ted  a reas  a re  we l l  es tab l i shed

and  s tab le .  Un less  an  accep ted  and  app roved

use  f o r  t hese  i s  es tab l i shed  a f t e r  m in i ng ,  t hey

w i l l  be  removed  as  above ;  g raded  and  revege ta ted  '

3.3 .9 Sed i -men ta t i on  Con t ro l  and  Wate r  T rea t -

men t  Fac i l i t i e s

Th i s  f ac i - l i t y  w i l l  be  ma in ta i ned  as  l ong  as  i t

i s  r equ i red  t o  mee t  t he  e f f l uen t  l im i t a t i ons

o f  app l i cab le  fede ra l  o r  s ta te  l aws  fo r  runo f f

o r  d ra i -nage  .  When  the  i r  us  e f  u l -ne  s  s  i s  ended  '

t hey  w i l l  be  removed  and  t he  s i t es  r ec l a imed

as  desc r i bed  p rev ious f y

3 .3  .10 Stoqage , Was te and Ref uEg-=lLrq4g

C o - O p  d i s p o s e s  o f  u n d e r g r o u n d  d e v e l o p m e n t  w a s t e  i n

a b a n d o n e d  a r e a s  u n d e r g n o u n d  i n  I  i n e  w  i  t h  U M C  8 1 7  . 7 1 -

7 4  a n d  M S H A  r e g u l a t i o n s .
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3 . 3 .  1  1 T n a n s p o r t a t i o n ,  R o a d s  a n d  P a r k i n g  A r ^ e a s

R o a d s  a n d  p a r k  i n g  a n e a s  w i  I  I  b e  t r e a t e d  i n  t h e  s a m e  m a n n e n

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

w i  |  |  b e  n e m o v e d  p r i o r  t o  n e c l a m a t  i o n .  A p p r o x i m a t e l y  1  . 2

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

o f  m i n i n g .  S e e  P l a t e  3 - 1  a n d  n o a d  a g r e e m e n t  u n d e r  A p p e n d i x

3 . 3 . 1 1  . - A .

T h e  B e a r  C a n y o n  R o a d  i s  a p p r o x i m a t e l y  1 8 0 0 '  l o n g  f n o m

t h e  g a t e  t o  t h e  s c a  l e  h o u s e  a s  s h o w n  o n  P  l a t e  3 - 5 .  T h i s

n o a d  i s  c o n s t n u c t e d  3 0 '  w i d e  a n d  i s  s u n f a c e d  w i t h  6 r '  o f

- 3 / 4 "  g n a v e  |  ,  c r o w n e d  i  n  t h e  m i  d d  I  e  a s  s h o w n  o n  t h e  c r o s s -

s e c t i o n .  D n a i n a g e  w i l l  b e  p r o v i d e d  a l o n g  t h e  r o a d  b y  d i t c h e s

w i t h  a  m i n i m u m  d e p t h  o f  1  . 8  f e e t .  E r o s i o n  p r o t e c t i o n ,  s u c h

a s  s t r a w  b a l e s  a t  1 0 0 t  i n t e r v a l s  o r  6 ' r  m e d i a n  d i a m e t e n  n i p -

r - a p  o n  a  b e d  o f  - l  "  g r a v e  |  6 "  t h  i c k ,  s h a  |  |  b e  p n o v  i d e d

i n  a l  I  a n e a s  w h e r e  v e l o c i t i e s  a n e  e x p e c t e d  t o  e x c e e d  5  f  t .

p e r -  s e c . .  C u l v e n t s  a r e  i n s t a l l e d  a s  s h o w n  o n  t h e  d r a w i n g s ;

i n  a d d i t i o n ,  t h e  t w o  p n o p o s e d  3 0 ' r  C [ 1 P  c u l v e n t s  a n e  n o w  i n  p l a c e

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

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

a r e  p l a c e d ,  a t  l e a s t  3 0 "  o f  h e a d w a t e n  d e p t h  i s  a v a i  l a b l e

t o  a l l o w  f o r  a  v a r i a n c e  t o  a l l o w  t h e  1 8 "  c u l v e r t s  [ o  p a s s

t h e  1  0  y e a r - Z 4  h o u n  s t o r m  e v e n t  .  T h e  c u  I  v e n t  o n  t h e  s u b -

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

.
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3 . 3 .  1  1

R o a d s  a n d  p a r k i n g  a n e a s

a s  o t h e n  w o r k i n g  a n e a s .

w i l l  b e  r e m o v e d  p n i o n

m i  I  es  o f  access  noad w i

o f  m i n i n g .  S e e  P l a t e  3 - 1

T n a n s p o n t a t  i o n ,  R o a d s  a n d  P a r k  i n g  A r e a s

w i l l  b e  t n e a t e d  i n  t h e  s a m e  m a n n e r

An y  asp  ha  I  t  o r  t  rea  ted  su  r f  aces

t o  n e c t a m a t i o n .  A p p r o x i m a t e l y  1  . 2

|  |  b e  n e h a b  i  I  i t a t e d  u p o n  c o m p  l e t  i o n

a n d  r o a d  a g r e e m e n t  u n d e r  A P P e n d i x

3 . 3 . 1 1 . - A .

T h e  B e a n  C a n y o n R o a d  i s  a p p r o x i m a t e l y  1 8 0 0 '  l o n g  f r o m

t h e  g a  t e  t o  t h e  s c a  I h o u s e  a s  s h o w n  o n  P  l a t e  3 - 5 .  T h  i s
t\

n o a d  i s  c o n s t n u c t e d  3 0 \ . ,  w i d e  a n d i  i s  s u r f a c e d  w i t h  6 "  o f

- 3 / 4 t ' ,  g n a v e l ,  c n o w n e d i n  t h e  m  i d d  / e  a s  s h o w n  o n  t h e  c r o s s -

s e c t i o n .  D r a i n a g e  w i  |  |  b e  p v  i  ded/  a  long the  noad by  d  i  t ches

w i t h  a  m i n i m u m  d e p t h

a s  s t n a w  b a  l e s  a t  1 0 0

o f  1  .  q  fde t  .  E ros ion  p ro tec t  i on ,  such

I  i n t e n v a X s  o n  6 ' r  m e d i a n  d i a m e t e r  n i p -

n a p  o n  a  b e d  o f  - 1 t t  g r a v e :  t h  i c k ,  s h a  |  |  b e  p r o v  i d e d

i n  a l l  a n e a s  w h e n e  v e l o c i t i ane \  expec ted  to  exceed 5  f  t .

p e n  s e c .  .  C u  l v e n t s  a n e i n y ' t a t  t e d  a \  s h o w n  o n  t h e  d r a w i n g s ;

i n  a d d i  t i o n  ,  2  p r o p o s e d I t  C M P  c u h l r e n t s  w i l l  b e  p n o v i d e d

a s  i n d i c a t e d  o n  t h e  m a p . /  C u  l v e n t  i n  l e t s , .  w i  |  |  b e  p n o t e c t e d  b y

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

a n e  p l a c e d ,  a t  l e a s t 3 0 f  '  o f  h e a d w a t e n  d e p t h  i s  a v a  i  l a b  l e

c e  t o  a l l o w  t h e  l E r r  c u l v e r t s  t o  p a s st o  a l l o w  f o n  a  v a r f a n

t he  10  yean-24  hdun s t o n m  e v e n t .  T h e  c u  I  v e r t  o n  t h e  s u b -

t o  s c a  l e ,  a n d  w a s  i n s t a  I  l e d  w  i  t h  a  t n a s hm i t t e d  d n a w i n g  i

3-5

4/ 26/84



r a c k  t o  p n e v e n t  p l u g g i n g ,  a  r o c k  h e a d w a l  I

a n d  n i p - n a p  a t  t h e  o u t  l e t  t o  p n e v e n t  e r o s i o n .

a t  t h e  i n l e t ,

T h  i s  r o a d  w  i  |  |  b e  m a  i n t a  i n e d  i n  s u c h  a  m a n n e r  t h a t  t h e

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

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

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

e n o s i o n  c o n t n o l  s t n u c t u n e s  f o n  s a f e  a n d  e f f  i c i e n t  u t i l i z a t i o n

o f  t h e  n o a d .

Upon comp le t  i on  o f  the  opena t  ion  and  nec  lamat  ion  o f  the

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

o f  t h e  B e a n  C a n y o n  R o a d  w i l l  a l s o  b e  n e c l a i m e d .  T h i s  w i l l

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

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

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

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

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

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

w a y  )  O i s t u n b e d  a n e a ,  a n d  p l a n t i n g  t h e  a n e a  w i t h  t h e  a p -

p n o v e d  s e e d  m i x .  D u n i n g  t h i s  t i m e ,  a l l  c u l v e r t s  s h a l l  b e

removed  and  e i  then  sa  l vaged  o r  d i sposed  o f  i n  an  approved

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

T h e  m i n e  a r e a  a n d  p o r ^ t a l  a c c e s s  n o a d  i s  a p p r - o x i m a t e l y

2 r 1 1 2 )  l o n g .  A  c n o s s - s e c t i o n  a n d  p n o f  i l e  o f  t h i s  n o a d  i s
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s h o w n  o n  P l a t e  3 - 5 .  C u l v e r t  l o c a t i o n s  a n d  d i t c h e s  a r e  a l s o

s h o w n  o n  t h  i s  d r a w  i n g ,  a s  w e l  I  a s  o n  P  l a t e  3 - l  .  T h  i  s

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

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

a c c e s s  t o  t h e  o l d  B e a n  M i n e ,  a n d  h a s  s i n c e  b e e n  w i d e n e d

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

v i n o n m e n t .  T h e  n o a d  i s  d e s i g n e d ,  u s e d  a n d  m a i n t a i n e d

t o  m e e t  t h e  r e q u  i  n e m e n t s  o f  U M C  8 1  7 .  I  5 l  8 l  7 .  1  5 6 ,  a n d  t o

c o n t n o l  o n  m i n i m i z e  e n o s i o n  a n d  s i l t a t i o n ,  a i n  a n d  w a t e n

p o l l u t i o n ,  a n d  d a m a g e  t o  p u b l i c  o r -  p r i v a t e  p r o p e n t y .

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

a n d  a  l o n g  t h e  s t a b  l e  s  l o p e  l e a d  i n g  t o  t h e  p o n t a  I  s .  T h e  o v e n -

a f  I  g r a d e  o f  t h e  n o a d  d o e s  n o t  e x c e e d  I  :  v :  l 0 h  ( l o 7 o )  a n d

t h e  m a x i m u m  p i t c h  g n a d e  d o e s  n o t  e x c e e d  l v : 6 . 5 h  ( 1 s % |  .

T h e  h o n i z o n t a l  a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g

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

c i p a t e d  t n a f f i c .

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

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

A  s tab  i  I  i  t y  ana  I  y  ses  was  pen f  o rmed on  the  road  by  Dames

a n d  M o o r e  i n  1 9 8 1  ( A p p e n d i x  3 - F  )  .  T h e i n  c o n c l u s i o n  w a s

t h a t  t h e  B e a r  C a n y o n  P o n t a  I  A c c e s s  R o a d  h a s  a  s t a b  i  I  i  t y

f  a c t o r  o f  s a f  e t y  o f  a  m  i  n  i m u m  o f  I  . 4 3 ,  a n d  r a n g e s  u p w a r d

t o  2 , 1 5 .
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D i t c h e s  a n d  c u l v e r t s  h a v e  b e e n  a d d e d  t o  t h e  r - o a d  t o  c o n t r o l

n u n - o f f  a n d  s a f e l y  p a s s  t h e  n u n - o f f  f r o m  a  l 0  y e a r - 2 4  h o u n

p r e c i p i t a t i o n  e v e n t .  ( S e e  P l a t e s  3 - l  a n d  3 - 5 ) .  D i t c h e s  s h a l l

b e  m a i n t a i n e d  a t  a  m i n i m u m  d e p t h  o f  l . B  f e e t ,  a n d  a t  l e a s t

3 0 "  o f  h e a d w a t e r  d e p t h  w i  l  l  b e  m a i n t a i n e d  a t  t h e  i n l e t  o f

t h e  I  B "  c u  l v e r t s .  C u  l v e r ^ t s  a n e  f  i t t e d  w i t h  t r a s h  n a c k s  t o

p n e v e n  t  p  I  u g g  i n g ,  a n d  b u r i e d  a n d  c o m p a c t e d  a  m  i n  i m u m

o f  3 0 ' r  t o  p r e v e n t  c n u s h  i n g . I  n  a n e a s  w h e r ' e  v e  l o c  i  t  i e s  o f

r u n - o f f  e x c e e d  5  f p s ,  e n o s i o n  p n o t e c t i o n  s u c h  a s  s t n a w  b a l e s

a t  l 0 0 f  i n t e n v a l s  o n  6 "  m e d i a n  d i a m e t e r -  n i p - r a p  o n  a  b e d

o f  2 "  g r a v e l r / s a n d  6 ' r  t h i c k  s h a l l  b e  m a i n t a i n e d .  C u l v e r t

s p a c i n g  c o n f o n m s  w i t h  t h e  r e q u i r e m e n t s  o f  U M C  8 1 7 . 1 5 3 ( c ) ( z ) ( i

R o c k  o n  c o n c n e t e  h e a d w a  I  l s  s h a  |  |  b e  p r o v  i d e d  a t  t h e  i n  l e t

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

s h a l l  b e  p t o v i d e d  a t  t h e  o u t l e t .

T h e  r o a d  i  s  s u  n f a c e d  w  i

t a  i n e d  i n  s u c h  a  m a n n e r

a r e  m e t  t h r - o u g h o u  t  t h e

r o a d  f r o m  u s e  o n  w e a t h e r

t h  4 "  o f  - 3 / 4  g n a v e  l  ,  a n d  i  s  m a  i  n -

t h a t  t h e  a p p n o v e d  d e s i g n  s t a n d a n d s

I  i f e  o f  t h e  f  a c i  l  i t y  .  D a m a g e  t o  t h e

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

Ffifi,y t t

i r
i\i

il: . i.

,t--a.4s{., 
e.. ,

r -  [ i  , f " ' $,  -  . .  : .  T . .  . , 1

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

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

.  
t i o n  i s  d i s c u s s e d  i n  d e t a i  I  u n d e r  t h e  B a c k f  i l  l i n g  a n d  G r a d i n g

P l a n  i n  S e c .  3 . 6 . 4 .  A  d e t a i  l e d  d e s c n i p t i o n  o f  e a c h  r o a d  i s

i n c l u d e d  i n  A p p e n d i x  3 - G .
r ..1 f'-. r.q

\;Y f"- I l. r,,,r :L-*r

l ' 1  n n

"  
' J

i , . . r  :  I

I i ;'oi i i.J /-
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A l l  n o a d s ,  c o n v e y o r s  a n d  o t h e r  f a c i l i t i e s  s h a l l  b e  m a i n t a i n e d

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

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

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

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

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

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

c l e a n e d  b e f o n e  n e l e a s e s .

W a t e r i n g  o f  n o a d s  a s  n e c e s s a r y  t o  n e d u c e  f  u g  i  t  i v e

d u s t .

3 .  P r o t e c t i o n  o f  w i l d l i f e  w i t h i n  t h e  p e r ^ m i t  a n e a  a n d

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

s p e c  i  e s  .

C o n t e m p o r a n e o u s  n e c l  a m a t i o n

A d v o c a t i n g  g o o d - h o u s e k e e p i n g  p r a ' c t i c e s  t o  n e d u c e

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

i n  t h e  a r e a  .

' * t  6 .  C o - O p  i s  c o m m i t t e d  t h a t  a l l  s u p p o r t  f  a c i l i t i e s  w i l l

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

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

,  a c J d i t i o n a l  c o n t n i b u t i o n s  o f  s u s p e n d e d  s o l i d s  t o  s t n e a m -

f  l o w  o r  r u n o f f  o u t s i d e  t h e  p e n m i t  a n e a  w i l l  b e  m i n i m a l ,
')

3 . 3 . 1 2  T o p s o i l  S t o r a g e  P i l e s

T o p s o i l  s t o r a g e  p i l e s  a n e  l o c a t e d  a s  s h o w n  i n  P l a t e  2 - 2 .  T h i s

m a t e r ^ i a  I  w  i  I  I  b e  s t o c k p  i  l e d r  p F o t e c t e d  a n d  s e e d e d  t o  p n e v e n t

e r o s i o ' n .  l t  w i l l  b e  n e c o v e r e d  a s  n e e d e d  t o  c a r r y  o u t  t h e  r e -

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

1 .

2 .

4 .

5 .

fiECHIVED

MAY 1 7 1985

D l V r c r U l \  O F  O I L
G A S  &  M I N I N G
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3 . 3 . 1 3 E x p  l o s  i  v e s  S t o r a g e  a n d  H a n d  I  i  n g

C o - O p  d o e s  n o t  h a v e  a n  e x p  l o s i  v e s  s t o n a g e  f  a c i  I  i t y  w  i  t h  i n

t h e  p e r m  i  t  a r e a ,  a n d  C o - O p  d o e s  n o t  a n  t  i c i p a  t e  t h e  u s e

o f  e x p l o s i v e s  i n  t h e i n  n o n m a l  m i n i n g  o p e r a t  i o n .  H o w e v e n ,

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

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

U s e  o f  E x p  I  o s i  v e s

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

g r o u n d  o p e r a t  i o n .  T h e r e  i s  a  p o s s i b  i  I  i t y  o s  t h e  n e e d  t o  u s e

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

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

t h e  c o n t i n u o u s  m i n e r .  A n y  u s e  o f  e x p l o s i v e s  i n  t h e  u n d e r ^ g r o u n d

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

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

e x a m  i n e d  a n d  c e n t  i f  i e d  a s  p n o v  i d e d  b y  3 0  C F R  8 5 0  a n d  t h e

U t a h  S t a t e  l n d u s t r - i a l  C o m m i s s i o n .

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

m a g a z i n e s  a n d  c l e a n l y  d e s i g n a t e d  a s  a n  ( E x p  l o s i v e s  S t o n a g e

A n e a ' r ,  a s  r e q u i r e d  b y  s t a t e  a n d  f e d e n a l  l a w s ,
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3 .3  .11 Transpo r ta t i on ,  Roads  and  Pa rk i nE

Areas

Roads  and  pa rk ing  a reas  w i l l  be  t re  a t /ed

nanner  as  o ther  work ing are  as /  Any

pha\t o r  t rea ted  su r faces  w i l . l r emoved

p r i o to  rec lamat ion .  Approx l f t r a te l y  1 ,2

o f  a c c road wi l l  be  rehapt l i ta ted upon

p le t i on  \ f mj -n ing.  See /Late  ?-1  and

road  ag ree en t  under  Adpend ix  3  .3 . ' l  1  .  -A .

To o i l t o ra e  P i l e  s

in  the

as -

mi l -e  s

C O III*

s to ra i l es  a re  Joca ted  as  shown  i n

2-2 h i s  ma te r i a l  w i l l  be  s tock -

p ro e c t e d  a n seeded  t o  p reven t  e ros ion .

re  c  ove red a \  needed  to  ca r ry  ou t

t he  re amat ion  p lan des \ r i bed  he re in .

3.3

12

Tops  o i l

P l a te

p i l e d ,

I t  w i l l

Explos ives Storage ar ld t  l iand l ing

Co-op  does  no t  an t i c i pa te  t he  use  o f  exp los j - ves

in  the i r  no rma l  m in i -ng  ope ra t i on .  However ,  i n

the  un l i - ke Iy  even t  t he  need  a r j . $es ,  t he  fo l -

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

13
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co -op  w i l - l  adhe re  to  a l l  s ta te  and  Federa l  re -

qu i r emen ts ,  r egu la t j _ons  and  mand"a tes  app l i -

cab le  to  the  p resc r ibed  use  and .  quan t i - t y .

I nc l ud ing ,  bu t  no t  l im i t ed  t o :

A  f ede ra l l y  app roved  s to rage  f ac i l i t y .

An  i nd i v i dua l  t r a i ned  and  ce r t i f i ed  i n

the  use  o f  exp los i ves .

A l l  f o rms ,  no t i f i ca t i ons  and  repo r t i ng

p rocedu res .

3,3 .1 /+

The re  a re

a rea .

Re loca t i on  o r  Use  o f  Pub l i c  Roads

no  pub l i c  r oads  w i t h i n  t he  pe rm i t

3.3 ,14 .1 Pro tec t i ve  Measu res

Access  roads  w i l l  be  pos ted  w i t h  t tAu tho r l zed

Pe rsonne l  On l y f t ,  speed  and  road  i n fo rma t i on

s igns  upon  en t rance  t o  t he  p rope r t y ;  use  o f

t hese  roads  i s  r es t r i e t ed  t o  au tho r i zed  pe r -

sonne l .  Secu r i t y  i s  ma in ta i ned  by  adequa te

secu r i t y  pe rsonne l .
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3 .3 .1 l n .2 M a p s

P la te  a -1  shows  t he  l oca t i on

roads  i n  t he  pe rm l t  a rea .

o f  a l l

3.3 .1 l r .3 Cros  s -Sec t i ons

PJans  and  c ross -sec t i ons  o f  t he  new  &eeess

road  to  the  po r ta l  a rea  a re  show on  P1a te

3 -1  and  See t ion  D-D  ;  M lne

Access  Road  Cons t ruc t i on  and  Rec lama t i on

P lan .

3 . 3 . 1 5  m _ r _ 1  rr  o ta l -  A rea  f  o r  Su r f  ace  D is tu rbance

Dur ing  Perm i t  Te rm

To ta l  a rea  o r  su r f ace  d i s t u rbance  du r i ng  t he  pe r *

m i t  t e rm  i s  app rox ima te l y  10  ac res .  I nd i v j - dua l

a reas  a re  shown  on  P l_a te j - 2

3 .3 .16  Add i t l ona l  A rea  f o r  Su r face  D i s tu rbance

fo r  L i f e  o f  M ine

Sur face  d i s tu rbanee  in  add i t i on  to

3-7
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been  d i s t u rbed  i s  no t  an t i c i pa ted .

3 .3  .17 Deta i l ed  Cons t ruc t i on  Schedu le

cons t ruc t i on  o f  coa l  hand l i ng  and  p rocess ing  f ac i - -

l i t l e s  t o  beg in  on  o r  abou t  Ap r i l  1 ,  1981 ,  schedu led

fo r  comp le t i - on  by  Aug  .  1  ,  198 / , , ,  Cons t rue t i on  o f

t r uck  sca le  and  ca re take r  dwe t l i ng  t o  beg in  on  o r

abou t  Sep t .  1 ,  1gg } ,  s chedu led  f o r  comp le t i on  by

Sep t  .  . 1 ,  1954 .  Cons t ruc t i on  o f  shop  comp lex  t o

beg in  on  o r  abou t  Aug .  15 ,  1983 ,  sehedu led  f o r  com*

p le t i on  on  o r  abou t  Aug .  1 ,  1984 .

3.4 OPNRATION PLAN

We a re  en te r i -ng  the  f i r s t  coa l  seam th rough  an

ex l  s  t ing  mine .  The und.erground min lng p lans ,

(  r oo f  con t ro l  r  v€n t i l a t i on ,  ba r r l e r  p i l l a r ,  and

e tc  .  )  a re  inc luded as Appendix  J . :E_.

3  .  l r  . 1  M in i ng  P lans

There  a re  th ree  seams  in  the  Bear  Cany .on

p rope r t y ,  t he  Uppe r  Bea r ,  ( uppe r ) ,  t he  Bea r

o r  B l - i nd  eanyon  s  eam (  m idd le  )  ,  and  the  H ia -

wa tha  ( l owe r ) .  The  o l d  ex i s t i ng  m ine  i s  i n

t he  m idd le  seam.  Ou r  p ro j  ec ted  p l an  i s  t o
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beg in  m in ing  i n the  ex i s t i ng  m ine .

3 . / r . ' 1 . 1 F? r ta l s ,  Sha f t s  and  $Lgpes

See  P la te  3 -1

3.4 .1 .2 Min ing  Me thods

Room &  P i l l a r  Me thods  w i l l  be  emp loyed .

3 .  l n . 1  . 3 P ro jee ted  M iqe  Deve lopmen t

See P la t "  ? -3  .

3  .  / + .1  . 1 , , Eetqeat  { in ins

Underg round  coa l -  rn in ing  p rocedures  fo l l ow

two  bas j - c  app roaches  to  the  recove ry  o f

i - nvo l ved  re  s  e rve  s  .  The  s  e  a re  ad .vanc  i ng

and  re t r ea t i ng .  Some t imes  cons ide rab le

advan tage  can  be  ob ta ined  i f  t he  en t j - re

rese rve  can  be  deve loped  and  t hen  m ined

f rom the  mos t  remote  a rea  back  to  the  po r -

t a l .  Howeve r ,  t h i s  i s  no t  gene ra l l y  poss -

i b1e .  As  a  resu l t ,  deve lopmen t  wo rk  and
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min ing  a re  usua l l y  accomp l i shed  s i -mu l ta -

neous l y  as  the  work ings  advance  j -n to  the

p roper t y .  Depend ing  upon  the  m ine  l ayou t ,

t h i s  can  be  an  advanc ing  sys tem un t i l

deve lopmen t  reaches  the  p rope r t y  boundar ; r '

a f t e r  wh ieh  i t  can  become  re t rea t i ng  and

mine  back  to  the  po r ta l  .  Thus ,  we  have  an

advance - re t rea t  s i t ua t i on  f o r  t he  en t i r e

p rope r t y .

Th i s  concep t  can  be  app l i ed  to  va r ious  pa r t s

o f  t he  m ine  as  we l l  f o r  i ns tance r  t he  ma in

en t r i es ,  subma in  en t r i es  a r i d  even  pane l s .

I f  m in i ng  advanees  a l ong  bo th  s i des  o f  any

se t  o f  en t r i es  f r om the i r  s t a r t l ng  po in t  t o

the i r  t e rm  j - na t i on ,  t he  sys tem i s  advanc ing ;

i f  m in i ng  i s  no t  s t a r t ed  un t i l  t he  en t r i es

reach  t he i r  l im i t  and  t hen  beg ins  a t  t he

te rm ina t i on  po in t  on  bo th  s i des ,  t he  sys tem

is  r e t r ea t i ng ,  I f  m in i ng  beg ins  a t  t he  i n i -

f . t .t i a t i ng  po in t  o f  t he  en t r i es  on  one  s i de

and  advances  t o  t he  end ,  t hen  moves  t o  t he

o the r  s i de  and  wo rks  ou t  t o  t he  s ta r t i ng

po in t ,  i t  becomes  an  advance - re t rea t  sys tem.
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Frequen t l y  t h i s  me thod  i s  a t t r ac t i ve r  &s  l t

pe rm l t s  h i gh  p roduc t i on  wo rk  t o  p roceed  i n

comb j -na t i on  w i t h  deve lopmen t ,  c rea tes  f avo r -

ab le  s  t r a ta  con t ro l  cond i t i - ons  and  ,  i f  d  one

p rope r l y ,  f ac i l i t a t es  ven t i l a t i on  and  en -

hance  s  sa f  e t y  
' o f ,  

t he  ope ra t i on  .  An  ove ra l l

advance - re t rea t  sys tem i s  p ro j ec ted  f o r  t h i s

m ine .  Howeve r ,  whe re  l ongwa l l  m in i - ng  i s  use \

t he  f aees  w i l l  r e t r ea t  a l ong  t he  pane l  en t r i e * .  )I

Advance - re t rea t  i s  no t  t o  be  con fused  w i t h

f i r s t  and  second  m in ing ,  wh i ch  app l i es  p r ima r i -

l y  t o  r oom and  p i l l a r  wo rk ,  F j - r s t  m in i ng  re -

f  e rs  to  the  excava t i on  o f  roo rus  and  en t r i - e  s  '

l eav ing  the  i n te rven ing  p i l l a r s  o f  coa l -  i n

p l ace .  Second  m in ing  can  accompany  f i r s t

m in ing  as  i t  ad .vances  j -n to  a  s  o l i d  b lock  o f

coa l ,  i n  wh i ch  case  i t  i s  advanc ing ;  o r  i t

can  re t r ea t  t h rough  an  a rea  wh l ch  has  been

f i r s t -m ined .  The  f o rmer  i s  p robab l y  t he

sa f  e r  and  p re f  e r red  me  thod  .  I t  w i l l -  be  us  ed

whe re  second  m in ing  i s  app l i cab le  i n  t he  Bea r

Canyon  M ine .
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3. /+ .1 .5 Roof  Contqo l , '  Yent i la t ion  '  -Water

Sys tems,  Dust  Sr lppress ion  i  Pew+_Lgr -

ing . ,gnd  F lec t r iga l

& . Roof  Con t ro l -

Roo f  con t ro l  i s  desc r i bed  i n  t he  app roved

roo f  con t ro l  p l an  (Append i x  3B ) .  Bas i - ca1 l y ,

m ine  roo f s  a re  bo l t ed  on  5 - f oo t  cen te r s  w i t h

e j - t he r  expans ion  sh ie l d  o r  r es i n  g rou ted

bo l t s  no t  l ess  t ha t  / +B  i nches  l ong .  Roo f

bo ld  p l a tes  and ,  i f  des i r ed  r  wooden  cap  p i eces

a re  used . .  Wooden  pos t s  and  cap  p i eces  can

a l so  be  i ns ta l l ed  as  needed .

Gene ra l l y ,  r oo f  s t r a td  a re  no t  expec ted  t o

c rea te  ma  j  o r  d i f f  i eu l t  j - es  .  The  roo f  o f  t he

coa l  seams  a re  p redom i -na t l y  sands tone ;  i . t

p rov i des  good .  ancho rage  f o r  r oo f  bo l t s .

F loo r  s t ra ta  th roughou t  appear  to  be  adequa te

and  shou ld  c rea te  f  ew  p rob lems .  Some  m i -no r

f l  oo r  heav ing  may  occu r .

Ven t l l a t i on

comb ined  eapac i t y  o f  850 ,000  f t .

b .

A  f a n  w i t h  a
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T a b  I  e  3 - l

C o a l  R e s e n v e s  B e a n  C a n y o n  M i n e

C o a l  S e a m Sunface Acnes
of Seam

A v g .  T h i c k n e s s
of Coa I

Coa I  Resenves
l n  P l a c e  R e c o v e r a b l e

Bear  Canyon  Seam

H i a w a t h a  S e a m

750

800

10 '

5 l

1 3,  065,  500

6,  968,  000

6,532, 500

3 r 484, 000

TOTAL 20 ,033 ,000 1 0 ,  01 6 ,  500
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3l n:-n.  supply air  to the und.erground mining

un i t s .

In take a i r  i  s  car r ied i -n  the ent r ie  s  on one

s ide  o f  a  se t ,  wh i l e  r e tu rn  a i r  i s  ca r r i ed

th rough  the  en t r j - es  on  the  o the r  s lde .  A i r

i s  d i rec ted  th rough* the  m ine  by .  s topp i t rgs ,

d .oo rs  ,  ove rcas ts  ,  r egu la to rs  and  b ra t t i -  ce

c lo th .  A f te r  sweep ing  the  work ing  faces  o f

each  sec t i on  t he  a i r  i s  d i r ec ted  i n to  t he

re tu rn  a i r eou rses  and  ou t  o f  t he  m ine .  L i t t l e

o r  no  me thane  gas  1s  genera ted  i n  any  o f  t he

B lackhawk  seams .

Dewa!? r in€ ,  Wate r  Sys tgms  and  DEs t

Supp ress ion

Wate r  genera ted .  i n  t he  m ine  i s  eo l l ec ted  i . n

sumps  and  used  a t  t he  m ine .  Some  wa te r  f r om

the  roo f  i s  co l l ec ted  and  pumped  d i rec t l y  ou t -

s ide  fo r  use  i n  t he  ba thhouses  and  as  d r i nk ing

wa te r  i n  t he  o f f i ces .  Tes t s  f o r  po tab i l i t y

a re  made  b i -mon th l y .  Wa te r  a l so  se rves  fo r

sprays on the machines a t  the work ing faces r
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d .

on  t he  coa l  a t  be l t  heads  and  t r ans fe r  po in t s

and  fo r  s to rage  j -n  the  5 ,000  ga l  .  und ,e rg round

rese rvo i r  f o r  t he  wash  p1an t .  P resen t l y  wa te r

genera ted  j -  s  us  ed  o r  c  on ta ined  a t  t he  m lne  ;

t he re  i s  no  d i seha rge  t o  su r f aee  wa te rs .  How-

eve r ,  a  Na t i ona l  Po l l u t i on  D i scha rge  E l im ina t i on

Sys tem (  NPDES )  pe rm i . t  has  been  ob ta ined  i n  case

i n e r e a s e d  v o l u m e e n C o l r  l i  l , e r e d  .

E lec t r i ca l

E lec t r i c  power  i s  eu r ren t l y  pu rchased  f r om a

pub l i c  u t i l l t y  a t  12 ,5AO V .  and  d i s t r i bu ted

ove r  the  su r face  o f  t he  p rope r t y  t h rough  com-

pany -owned  ove rhead .  and  bu r ied  t ransmiss ion

1 j -nes .  A t  t he  m ine  po r t a l s ,  eompany  subs ta -

t i ons  conve r t  t he  power  t o  13  ' ZAO V ,  f o r

underg round  d i s t r i bu t j -on  and  l n t  O  /  ZZO /  IZO V .

f o r  use  on  t he  su r f ace .

Underg round  d i s t r i bu t i -on  vo l tages  a re  t rans -

f o rmed  t o  / nLA /ZzO/120  V .  a t  a  power  een te r

f o r  use  by  t he  mach ines .  A l l  c i r cu i t s  a re

i so la ted  by  sw j - t ches  and  p ro tec ted  by  ade -

qua te  c i r cu i t  b reake rs  and  ove r l oad  dev i ces

as  requ i red  by  l aw .
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3  .  / n . 2 Ba r r i e r  P i l l a r s

P i l l - a rs  o f  coa l  genera l l y  a re  l e f t  underg round  to

p ro tec t  a  su r f ace  o r  unde rg round  f ea tu re  wh i ch  mus t

be  ma in ta i ned  and  p ro tec ted  f o r  t he  l i f e  o f  t he  m ine

(ma in  en t r i es )  o r  pe rmanen t l y  ( o i l  o r  gas  we l l s ) .

The  s i ze  o f  some  i s  spec i f i ed  by  l aw ;  o the rs  a re

des igned  by  t he  ope ra to r  t o  p rov ide  t he  p ro tec t i on

needed .  Those  a long  the  ou ts ide  p rope r t y  boundary

w i l l  be  100  fee t  w i -de .  Sha f t  p i l l a r s  w i l l  be  l a rge

enough  t o  p reven t  damage  by  subs idence ,  ou t cnops  w i l l

be  pno tec ted  by  a  m in imum o f  200 '  ba r r i e r  p i l l a r s .

3 .  / r .2 .1 Pro tec t i on  o f  0 i 1 ,  Gas  and  Wa te r

We l l s

There  a re  no

we l l s  w i th in

act  j -ve  or  aband oned o i l -  o r  gas

the  pe rm i t  boundary .

3 .  /u .2 .2 Pro tec t i on  o f  Manmade  Fga tu res

(  Su r face  &  Subsur faee  )

Manmade  fea tu res  and  s t ruc tu res  do  no t  ex i s t

on  the  n i -neab le  po r t j - on  o f  t he  pe rm i t  a rea .

There  a re  s  ome f  o re  s  t  t r a i - l s  bu t  t hey  a re

a l l  l o ca ted  beyond  t he  coa l  ou te rops .  Max i -
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mum coa l  r ecove ry  i n  t he  con t ro l l ed  un l f o rm

manne r  p l anned  f o r  t h i s  m ine  shou ld  resu l t

i n  even  su r f ace  subs idence  w i t h  m in imum

d is tu rbance .

3  .  l n . 2 .3 P ro tec t i on  o f  Na tu ra l  Su r fece

S t r u c t u r : e s  &  S t r e a m s

C o - O p  i s  c o m r n i t t e d  t o  r n a i n t a i n  a  m i n i m u m  o f  a  2 O 0 '

b a r r i e r  p i l l a r  t o  t h e  o u t c r o p  t o  m i n i m i z e  d e t n i m e n t a l
i m p a c t s  t o  n e s t i n g  r a p t o r  i n  t h e  e v e n t  o f  a n  e s c r a p -
m e n t  f a i l u i  e .  T h e  s t r e a m  c h a n n e l s  w i l l  b e  s a f e -
g u a r d e d  t h n o u g h  p r o t e c t  i v e  D e n m s  a n d  s e d  i m e n t  c o n t n o l s
o n  a l l  d i s t u r b e d  w a t e n s .
3  .  / n . 2 .  / + Proper ty  Bound.ar ie  s

Area  boundar ies  o f  i nd i v idua l  l eases  and  fee

p roper t y  a re  shown  in  P l -a te  2 -1  .  To ta l

a rea  cove red  by  t h i s  pe rm i t  i s  t ha t  enc losed

by  t he  heavy  ou t s i de  l i ne .  P ro tec t i on  o f

t hese  l i nes  and  p rope r t y  ad jacen t  t o  t he

pe rm i t  a rea  i s  p rov ided  by  con t i nuous  ba r r i e r

p i l l a r s  1  00  f ee t  w ide  o r  w ide  enough  t o  p re -

ven t  subs id .ence  ac ross  the  boundary  resu l t i ng

f rom ang le  o f  d rawr

3 . [ n . 2 . / + . 1 Bu i l d i ngs  W i th i n  1  ' 000

Fee t  o f  Pe rm i t  A rea

No  bu i l d ings  1 ie  w i th in

o f  t he  pe rm i t  a rea .
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3, / r .2 .4 , .2 Ex is t i ng  Pub l - i e  Roa-dF

The  ma in  access  road  t o  t he  P roP-

e r t y  i s  a  pub l i c  r oad .  I t  P rov ides

aceess  f r om Hun t i ng ton  CanYon  t o

the  m ine .  Access  beyond  t he  ga te

en t rance  to  the  m ine  i s  con t ro l l - ed

by the c ompany and the r  oad j -  s

pos ted  w i t h  no  t r espass ing ,  sPeed

con t ro l  and  genera l  t r a f f i c  con t ro l

s i gns .  When  m in ing  has  been  comp le t -

€d ,  t he  road  wou ld  be  rec l a imed .

3. /n .2 .5 Outc rop  P ro tec t i on

In  mos t  a reas '  t he  coa l  ou t c rops  a re  bu r i ed .

Tha t  i s ,  t hey  a re  no t  v i s i b l e  f r om the  su r -

f ace ,  e i t he r  because  t hey  a re  cove red  t o

some dep th  w i th  ove rbu rd .en  o r  because ,  i n

many  a reas ,  t he  coa l  has  been  bu rned  f o r

some  d i s tance  f r om the  su r f ace .  Where

ne  j - t he r  o f  t hese  s l t ua t i ons  ex i s t ,  r ou t i ne

tes t s  o f  t he  coa l  may  show  tha t  i t  has

been  r rwea the red r f  o r  t r ox j - d i zed r r  and  mJ -n ing

wou ld  be  s topped  w i th in  2AO fee t  o f  t he

ou te rop .
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3  .  / + .2 .1 , r . 2 EJc is t ing Publ ic  Roads

The  ma in  access  road  to  LHe  p rop -

e r t y  i s  a  pub l i c  road . . I t  p rov i des

access  f r om Hun t i ng t Canyon to

th -e  m i -ne .  Access yond the gate

pos ' t ed  w i th  n t re  spas  s ing  r  $peed

on t ro l  and

en t rance  to  the

by the company

s ns .  W n

€ d t t he o a d

ne  i s  con t ro l l ed

nd  t he  road  i s

ene ra l  t r a f f i c  con t ro l

m in ing  has  been  comp le t -

wou ld  be  ree la imed .

3 .4 .2 .5 Outcrop  f r ,g teq ! io+

I n  mos t  a r &s  r  t he  \oa l  ou tc rops  a re  bu r i -ed .

That  i s , hey  a re  no \  v i s i b le  f rom the  su r -

face ,  e  j / t he r  because  t \ " y  a re  cove red  to

s o m e  d pth wi th  overbur n  o r  because ,  i n

many  p reas ,  t he  coa l  has  \ een  bu rned  f o r

som/  d i s ' t ance  f rom the  su r face .  Where

ne / t he r  o f  t hese  s i t ua t i ons  ex i s t ,  r ou t i ne

tds ts  o f  t he  eoa l  may  show tha t  i t  has

been  t rwea the red r r  o r  I t ox id i zed r t  and  m in ing

wou ld  be  s topped  w i th in  1  00  fee t  o f  t he

ou te rop .
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3 . l n .3 Conserva t i on .  o f  Coa l  Resoursg

Max i -mum recove ry  o f  t h i s  rese rve  w i l l  be

p rac t i ced  f rom the  t ime  Co-op  M ine  beg ins

m in ing  on  t h i s  p rope r t y .  I n  add i t i on ,

m in ing  p l ans  have  es tab l i shed  m ine  l ayou t s

to  reaeh  a l l  a reas  o f  t he  p rope r t y  and ,  8 t

t he  same  t ime ,  by  t he  adop t i on  o f  p i l l a r

recove ry  techn iques  i n  room and  p i l l a r  r . , r o rk ,

r a i se  t he  pe reen tage  o f  r ecove ry  o f  r ese rves

in  the  m in ing  a rea  to  the  max imum.  whereas

ro , ) i r i  and  p i11a r  me thodr i  w i thou t  p i11a r  m in ing

fe r ' : - r r s "  app rox i_mate l y  jO% o f  t he  coa l  ,  t he

above  p roeedures  show recove ry  o f  BA f r  t o

go f  i n  t he  m in ing  a rea  o r  c l ose  t o  60% ove ra l l .

seams  w i l l  be  m ined  t o  a  m in imum th l ckness  o f

5  fee t  wh ich  i s  t he  l ower  l im i t  f o r  ope ra t j -on

o f  t he  equ ipmen t  t ha t  mus t  a l so  m ine  to  fu l l

sean  he igh t s  o f  1  0  f ee t  o r  mo re  .

Ba r r i e r  p i l l a r s  t o  p ro tec t  ma in  and  subma in

en t r i es  have  been  made  La rge  enough  ( zoo  f ee t

o r  g rea te r )  t o  a$su re  p rese rva t i on  o f  t he  en -

t r i es  f o r  t he i r  use fu l  1 i f e .  when  t he  a rea
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t hey  se rv i ce  i s  m ined

w i l l  be  recove red  on

ou t ,  t he  en t r y  p i l l a r s

the  way  ou t ,

3. /u .3 .1 Recove ry  Fac to r s

Va r i - ous  f ac to rb  and  eomb ina t i ons  o f  f ac to r s

a f fec t  t he  amoun t  o f  eoa l  recove red  f rom any

g i ven  a rea  o f  a  r ese rve .  Na tu ra l  cond i t i ons

such  as  i ncompe ten t  r oo f  s t r a ta ,  so f t  f l oo r

s t r a ta ,  wa te r ,  dep th  o f  ove rbu rden  and  res i -

dua l  t ec ton i c  f o r ces  i n  t he  s t r a ta  i n f l uenee

ope ra t i ng  p roeedu res  and  t he l r  e f f ec t i veness .

Manmade  cond j - t i ons  i nc lud ing  rn ine  l ayou t ,

m in i ng  sequenees  and  ope ra t i ng  p rocedu res  can

s ign i f i can t l y  i n f l uence  the  amoun t  o f  ove ra l ]

r e  cove ry .

P resen t  i nd i ca t i ons  o f  na tu ra l  cond i t i ons  w i t h -

i n  t he  pe rm i t  a rea  a re  encou rag ing .  Roo f  and

f l oo r  cond . i t i ons  a re  genera l l y  sa t i s fac to ry

w i t h  t he  excep t i on  o f  some  fau l t i ng ,  wh i ch

may  c rea te  d i f  f  i cu l t i - e  s  .

Bu rned  a reas  o f  coa l  a long  the  ou tc rops  a l so

a re  no t  de f i n i t e l y  de l i nea ted .  Th i s  w i l l  a f -

f ec t  t he  t o ta l  i n -p l ace  rese rve  es t i -ma te  i f
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such  bu rn ing  has

g rea te r  d i s t ance

pene t ra ted  t he  sean  t o  a

than  an t i c i pa ted .

co -op  coa l  company rs  eng inee rs  have  assu red

reeove ry  o f  t he  h i ghes t  pe rcen tage  o f  i n -

p l aee  res r r v€s  by  ad .op t i on  o f  sound  eng inee r -

i ng  p r i ne ip l es  i n  des ign  and  s t r i c t  obse rvance

o f  t hese  p r i nc i p l es  i n  ope ra t i on .

3  .  l n  -3  -2  P ro . - i ec ted  Max imum Regover . ' r  ?n4  Ba te

The  m in ing  sys tens  adop ted  by  Bear  Canyon

Mine  f o r  use  on  t h i s ,  p rope r t y  w i l l  assu re

max j -mum recove ry  o f  t he  rese rve  w i th  tho rough

app l i ca t i on  o f  t he  mos t  advaneed  cu r ren t

m in ing  t eehno logy  and  equ ipmen t .  p i l l a r

r ecove ry  i n  r oom and  p i l l a r  wo rk  f o l l ows  p ro -

eedures  tha t  assu re  tho rough  and  un i fo rm re -

rnova l  o f  t he  eoa l  t o  ma in ta i n  e f f ec t i ve  roo f

con t ro l  ove r  t he  wo rk i ng  and  ad jacen t  a reas .

3, /+ .3 .2 .1 Recove rab le  Rese rves  i n  t he

Pe rm i t  A rea

Tab1e  3 -1  i n  Sec t i on  3 . l n . 1  shows  t he

rese rves  i n  each  seam de te rm ined  f r om

our  mos t  r ecen t  da ta .
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C o - O p  C o a  I  C o m p a n y  p  l a n s  t o  e x t n a c t  a  I  I

c o a  I  n e s e n v e s ,  t o  t h e  e x  t e n  t  a  I  l o w e d  b y  e c -

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

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

T h e  t r u p p e n  s e a m t t  i n  t h  i s  a n e a  i s  t h e  U p p e n

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

s p l i t  o f f  t h e  m a i n  B e a r  C a n y o n  S e a m  i n  w h i c h

t h e  m i n e  i s  l o c a t e d .  T h i s  s e a m  l i e s  o n l y  1 5 '

t o  2 0 '  a b o v e  t h e  B e a r ^  C a n y o n  S e a m  a t  t h e  m i n e -

s i t e ,  a n d  i s  e v i d e n c e d  o n l y  b y  a  l e d g e  a n d

s o m e  b u r n  i  n g  .  S p e i  k e r  a n d  D o e l  I  i  n g  h a v e  b o t h

n e f e r n e d  t o  a  p n o b a b  l e  u p p e n  s p  I  i t  o f  t h e  B e a r

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

l a t e n a  I  e x t e n  t  a n d  I  i  t t  l e ,  i f  a n y ,  m  i n  i n g  p o t e n -

t  i a  |  .  A n  a d d  i  t  i o n a  I  s e a m  o u  t c n o p s  a b o u  t  2 0 0  I

a b o v e  t h e  m  i n e  p o n t a  l s  I  h o w e v e n ,  t h  i s  i s  o n e

o f  t h e  I ' u p p e n  b e d s "  l i s t e d  o n  T a b l e  1 ,  p a g e

6 - 1  5 ,  a n d  a p a  i n ,  i s  n o t  c o n s i d e r e d  t o  h a v e

a n y  e c o n o m i c  p o t e n t i a l  d u e  t o  l i m i t e d  l a t e n a l

e x t e n  t  a n d  e x t n e m e  b u n n  i n g  o f  s e a m s  i n  t h  i s

h o r ^ i z o n  ( D o e l l i n g  p .  6 - 1 4 ) .

D u e  t o  t h e  b u r ' n  i n g ,  q u e s t  i o n a b  l e  I  a t e r a  I  e x -

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

( o "  s p l i t s ) ,  a n d  d u e  t o  t h e  c l o s e  p r o x i m i t y  o f

t h e  U p p e r  B e a r  C a n y o n  s p  I  i t  t o  t h e  m a  i n  b e d

3-20 A
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e a c h  s e a m .  T h e  n e c o v e r a b l e  c o a l  r e s e n v e s  w a s

t h e n  e s t  i m a t e d  b y  m u  I  t  i p  l y  i n g  t h e  i n - p  I  a c e  r ' e -

serve  by  a  necoveny fac to r  o f  5O%.  A 60% re-

c o v e r y  f  a c t o r  c o u  l d  b e  u s e d  b a s e d  o n  a c t u a  I

n e c o v e r y  e x p e r i e n c e  b y  C o - O p  M i n i n g  C o m p a n y

i n  t h e  s e a m s  i n  t h  i s  a n e a  I  h o w e v e r '  t h e  5 0 %

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

i s  c o n s e n v a t i v e .

C o - O p  p l a n s  t o  e n t e n  t h e  H i a w a t h a  S e a m  a t  a

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

k n o w n  p r e c i s e l y  w h e n  t h a t  w  i  |  |  o c c u n r  o r  a t

w h a t  l o c a t i o n .  l t  i s  p o s s i b l e  t h a t  a c c e s s  t o

t h e  l o w e n  H i a w a t h a  S e a m  m a y  p r o v e  t o  b e  m o s t

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

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

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

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

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

s e a m  t h r o u g h  r o c k  t u n n e l s .  I n  a n y  e v e n t ,

C o - O p  w i l l  c o m m i t  t o  p r o v i d e  t h e  D i v i s i o n  w i t h

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

p n i o n  t o  t a k  i n g  s u c h  a c t  i o n  .  T h e s e  p  l a n s  w  i  I  I

b e  s u b m i t t e d  a s  a  m o d i f  i c a t i o n  t o  t h i s  M R P

a n d  w i l l  b e  s u b m i t t e d  i n  a  t i m e l y  m a n n e r  t o

a l l o w  f o r  r e v i e w  a n d  a p p n o v a l  p n i o n  t o  c o m -

3-20 C
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m e n c i n g w o r k  o n  e n t e n i n g  t h e H i a w a t h a  S e a m .

3 . 4 . 3 . 2 . 2 R e c o v e n y  R a t e

M  i  n  i  n g  r e c o v e r y  o f  t h e

pro jec ted  to  be  5O% o f

r a w  c o a  I  t o n n a g e .

a b o v e  r e s e r v e s  t S

t h e  t o t a  I  i n p  l a c e

| {* i I i : , i ; * rFj  *

T h e  o p e r a t i o n  w i  |  |  p n o d u c e  2 0 0 , 0 0 0  t o n s  o f

r a w  c o a  I  p e n  y e a r  w  i  t h  a t  l e a s t  3  m i n e n

s e c t  i o n s  w o n k  i  n g  2 4 A  d a y s .  T h  i  s  i  s  8 3 3

t o n s  p e n  d a y  w i t h  2  p r o d u c t i o n  s h i f t s  o p -

e r a t i n g .

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

n a t e  d u n i n g  t h e  i n  i t  i a  I  b u  i  l d u p  y e a r s  p  l u s

t h e  t o n n a g e  s t  i  I  I  t o  b e  m  i n e d  i n  t h e  a r e a  o f

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

I  i f  e  5 0  y e a n s .

3 . 4 . 3 . 2 . 3 J u s t i f i c a t i o n  f o r  M i n i n g

E n g  i  n e e r  i  n g  T e c h n  i  q u e s

I'v1,{Y' I I 1985

; i .\,ri;i Ii) l.,l r;5' i, t '
,Jir,t i  & Mlli l l ,Jti
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o Co-op  Coa l  Company

a l l -  coa l  re$e rves  t

l owed  by  economics ,

and prudent  min ing

lands  i t  con t r  o I s  .

Min\ng r  e  c  ove ry

ec ted  t o

of /the

o

ex

above

o f  t he

re  s  e rve  s

! .

to  taJ_  Ln-

plans t

to the

'sa fe ty

prac t i

Recove r a te

er{tra c t

en t  a1 -

ond i t io ,ns

f rom the€ r

i s  p r

p lace  r w c oal- onnage .

The  ope ra t wi l - l  pr  oduce

o f  raw  coa l er  year  w i th

60f.

mine r  sec t

i s  833  to spe

working ZIA

day with 2

200 ,000  tons

a t  leas t  3

days .  Th is

product  j -on

Thi  s

a lo

sh i f t s  o ra t in

r f . te  o f  produ t i on  (  eons ide r i ng

r  ra te  d .ur ing he  i n i t i a l  bu i l duP

year, p lus  the tonnag s t i l l  t o  be  m ined

1 n he  a rea  o f  o ld  wor ings )  w i l l  make

the p ro jee ted  m ine  l i f e 0  yea rs .

Just i f icat , iog - {or  Mininq

Eng i -neer ing  Techn iques

3 .1+ .3 .2 .3
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Min ing  techn iques  and  ope ra t i ng  p ro -

ced .u res  adop ted  by  Co-op  fo r  t h i s  p ro -

pe r t y  a re  based  upon  cu r ren t  eng i -nee r -

i ng  p r i ne ip le  s  and  modern  equ i -pmen t  i n

re l a t i on  t o  ex i s t i ng  know ledge  o f  t he

p roper t y r  n& tu ra l  cond i t i ons  and .  p ro -

duc t i on  des i r ed .  App roaches  a re  no t

t hose  o f  t he  Co -op  s ta f f  a l one ;  t hey

a re  the  resu l - t  o f  consu l ta t i - on  w i th  re -

pu tab le  eonsu l t i ng  m in ing  eng inee rs  o f

th i s  coun t r y  as  we l l  ,  a l - l  o f  whom a re

fam i l i a r  w i t h  wes te rn  U .S .  coa l  eond i -

t i ons .

Mine  layou t  has  cons ide red  the  seam

cond i t i on  and  m inab le  a reas  so  tha t  a l l

r ecove rab le  coa l  can  be  reached .  Ma i -n

en t r i es  a re  des igned  fo r  nax j -mum Fro -

t ec t i on  t h roughou t  t he i r  11 fe  w i t h  ade -

qua te  eapac i t y  t o  supp ly  ven t i l a t i ng

a i r  t o  wo rk i ng  a reas  as  we l l  as  t r oub le -

f r ee  hau lage  sys tems  f o r  coa l ,  men  and

ma te r i - a l s .

Jus t i f i ca t i on  f o r  Non -Re -

cover .y

3 .  / n .3  . 2 .  l n
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0n1y that  coa l  requ i red by law to  be

le f t  j - n  p lace  and  tha t  wh ich  i s  economi -

ca l1y  o r  phys i ca l l y  un recove rab le  because

o f  adve rse  na tu ra l  cond i t i ons  o r  sa fe t y

cons ide ra t i ons  w i l l  no t  be  reeove red . .

M ine  l ayou t  assu res  tha t  a l l  a reas

o f  coa l  w i th in  the  pe rm i t  boundar ies  a re

acces  s  i b l e  t o  m in j - ng .

Even  in  the  r * rpec ted

p lan s  have be en mad.e

be tween  and  pa ra l l e l

max imum recove ry .

a rea  o f  f au l t i ng ,

t o  l oca te  pane l s

to  the  fau l t s  f o r

3. ln .3 ,2 .5 Access  t o  Fu tu re  Rese rves

No t  App l i cab le

3 . / r . / n Economi -c  V" l id i t v  € .  9pera l ion

Economic  i n fo rma t i on  p rov id  ed  i n  t h i s  app l i ca t i on  i s

j -n  comp l  j - anee  w i th  OSM and  D0GM regu la t i ons  782 .16

(b )  AND ( lA t r .  13 (b )  ( 5 ) .  Rec lana t i on  cos t s  a re  d i s -

cussed .  i n  Sec t i on  3 .6 .7  .
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3. / , , .5 Equipryen!  Se lee t ioh

co -op  M in ing  company  w i l l  u t i l i ze  the  equ i -pmen t  des -

c r j -bed  i n  the  fo l l ow ing  l i s t  f o r  i t s  rn in ing  ope ra t i on

and  w i l l  acqu i re  any  add i t i ona l  equ ipmen t  as  requ i red

to  ma in ta i n  a  sound  m in ing  ope ra t i on  r

3  .  /+ .  5  .1  S_ur face Equlpm_ent

V ib ra t i ng  s  c reens
c rus  he r  s
c  onveyor  s
F ron t  end  l oaders
road  g rade r
c raw le r  t r ac to r
fo rk  l i f t

3 .  l u . 5  . 2  Unde rg round  Eq ,u ipmen t

con t i -nuous  m ine r
e lec t r i c  shu t t l e  ca rs
be l t  l i e  w i t h  f eede r -b reake r
roo f  bo l t e r
scoop
se rv i ce  veh i c l e
pe rs  one l  ea r r i - e r

rock  dus te r s
wa te r  pumps
supp l y  t r ae to r
s  t -obp""
power  cen te r

3. / * .6 Mi,Le. Saf_et.y,  Fire Prot.ec-t ion and Seegri t .v

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

3-2 l r



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

u n d e r g r o u n d  a n d  S u r f a c e  a r e & S  r  a S  d i s c u s s e d  b e l o w .

3 . /+ .6 .1 s ig+p

s igns  used  on , ' t he  p rope r t y  a re  cons t ruc ted

o f  su i t ab le  ma te r i - a l ,  emp loy  un i - f  o rm  and

s tand .a rd  d .es i gns  and  con fo rm  to  l oca l

o rd . i nances  and  cod .es .  They  w i l l  be  ma in -

t a i ned  du r i ng  t he  conduc t  o f  a l l  ac t i v i t i e s

to  wh i ch  t hey  pe r t a i n .  The  ga te  a t  t he  ma in

en t rance  w i l l  be  pos ted  w i t h  a  s i gn  con ta i n -  ,

i ng  t he  company  name ,  ad .d ress ,  t e l ephone  num-

be r  and  i den t i f  i ea t i - on  number .  Tab le  3 .4 .6 .1  l i s t s

s i gns  and  duna t i on  o f  ma in tenance  and  p l acemen t .

Su r face  b l as t i ng  i s  no t  p l anned  a t  t h i s  unde r -

g round  m ine .  I f  such  b l as t l ng  becomes  neces -

sa ry  f o r  s  ome  reas  on  ,  r f  B l as  t i ng  A rea r r  s  i gns

w i l l  be  pos ted  on  aecess  roads  and  on  pub l i c

roads  w l t h i n  200  f  ee t .  I n  add j - t i on  '  t he

b las t i ng  a rea  w i l l  be  consp i cuous l y  f l agged

in  t he  v j - c i n i t y  o f  cha rged  ho les .  A l l  o t he r

requ i renen ts  o f  t he  U tah  DQGM m in ing  regu la -

t i on  pe r t a i n i ng  t o  su r f ace  b l as t i ng  w i l l  a l so

be  sa t i  s f  i ed "  .

I
\

RECEIVHD

MAY I 7 lgg5.

Div l r i 0 i t  t )F  O IL
GAS & fUlf\, l lNG

In  t he  even t  t ha t  su r f ace  b l as t i ng  becomes
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T a b l e  3 . 4 . 6 . 1

S i  g n  M a  i  n  t a  i  n a n c e

S t r e a m  B u f  f  e r  Z o n e  S i g n s

' !  P e r  i m e t e r  M a r - k e r s

V e g e t a t  i o n  R e f  e r e n c e  A r e a

M i n e  I  d e n t i f i c a t i o n  S i g n s

T o p  S o i l  S i g n s

B  l a s t  i n g  E i  W a r n  i  n g  S i g n s

R o a d  E i  C a u t i o n  S i g n s

F  l a m m a b  l e  M a t e n i a  l s  S i g n s

H a z a r ^ d o u s  M a t e r i a l  S i g n

t/f-#

U n t i  I  B o n d  R e l e a s e

U n t  i  I  B o n d  R e l  e a s e

U n t i  I  B o n d  R e l e a s e

U n t i  I  B o n d  R e l e a s e

U n t i l  s o i l  i s  n e d i s t r i b u t e d

U n t i l  a l l  h a z a r d o u s  a c t i -
v  i  t y  i s  c o n c  l u d e d

U n t i  I  B o n d  R e l e a s e

U n t i l  a l l  s u c h  m a t e n i a l
i s  r - e m o v e d

U n t i l  a l l  s u c h  m a t e r i a l
i s  n e m o v e d

i  . $ - - ; '

frl,:tY I ;, lggs

|  . , ,  , : ; . . , : , ;  
t . - ) , f  , . t ; ,. , . 1, . i-, i\,iiirjiI.,j.*

t " P e r i m e t e r  M a r k e n s -  T h e  p e r m i m e t e r  o f  t h e  m i n e  d i s t u n b a n c e  a r e a  i s

m a r k e d  w  i t h  s t e e l  r o d s  a p p n o x i m a t e l y  4 t  i n  l e n g t h  ( r o o f  b o l t s )  a n d

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

s u c h  a  , i . . ' , , ' ' t " .  t h a t  a  p e n s o n  c a n  s i t e  f  r - o m  o n e  r  o d  t o  t h e  n e x t  a n d

t h e  l i n e  c a n  b e  c l e a r l v  d e t e r m i n e d .
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r egu la t i ons  on  sa f  e t y ,  f  i r e  con t ro l  and  secu r i t y  j - n

unde rg round  and  su r f ace  a reas ,  as  d i scussed  be low .

3 .Ln .6 .1 Si&ne

S igns  used  on ' t he  p rope r t y  a re  eons t ruc ted

o f  su j - t ab le  ma te r ia l  ,  emp loy  un i f  o rm and

s tanda rd  des igns  and  con fo rm  to  l oca l
!

o rd inances  and  cbdes .  They  w i l l  be  ma in -

ta i \ d  du r ing  thF  conduc t  o f  a l l -  ac t i v i t l es

to  wh i \  they  pe fu ta in .  The ga te  a t  the  main

en t rance  w bq  pos ted  w i t h  a  s i - gn  con ta i n -

i ng  the  company - |qame,  add ress ,  t e lephone  num-

number .

Su r face  b l as t i

gr ound m j-ne .

sa ry  f o r  some

r^ r i 11  be  pos ted

roads  w i th in  2

b las t i ng  a rea

in  t he  v i e i n i t

requ i remen ts  o

t i on  pe r t a i n i n

be  sa t i s f i ed ,

g  i s  no t  p la ry red  a t  t h i s  under -

f  such  b l as t i ng  becomes  neces -

eason ,  t rB las t i ng  A rea r r  s i - gns

on  access  roads  and  on  pub l - i c

0  f ee t .  I n  add i t i on ,  t he

i I l  be  consp icuous l y  f l agged

o f  cha rged  ho Ies .  A11  o the r

the Utah DOGM mJ-n ing re  gu la-

t o  su r f ace  b l as t i ng  w i l l  a l so

su r face  b l -as t i ng  beconesIn  the  even t  t ha t
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,, jgBS

C o m b u s t  i b  l e  n o n - c o a  I  m a t e r ^ i a  l s  s u c h  a s  p a p e r '

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

t r a n s p o n t e d  t o  a n  a p p r o v e d  s a n  i t a r y  l a n d  f  i  I  I  a n d

d i s p o s e d  o f .

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

c a p a c i t i e s  o f  1 , 0 0 0  a n d  5 , 0 0 0  g a l l o n s .  T h e  t a n k s

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

s l o p e  o n  s h a f  t  o p e n  i n g .  T h e  s t o n a g e  t a n k s  w  i  I  I  b e

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

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

w i t h  e x i s t i n g  s o i l  c o n d i t i o n s .  T h e  t a n k s  w i l l  b e

i n s p e c t e d  t o  e n s u n e  n o  l e a k a g e  i  n  t o  t h e  s u n n o u n d  i  n g

s o i l .  A l l  s u r f a c e  t a n k s  w i l l  h a v e  p r o t e c t i v e  b e r m

c o n s t r u c t e d  w  i  t h  i n  9 0  d a y s  o f  p e r m  i  t  a p p n o v a  |  ;  A l s o ,

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

n u n s  d i n e c t l y  t o  t h e  s e d i m e n t  p o n d .  ( S e e  P l a t e  2 - 2 ) .

L o o s e  c o a  I  a n d  t h e  c o a  I  f  a c e s  a n e  s p r a y e d  w  i t h

w a t e n  p n i o r  t o  a n d  d u r ^ i n g  c u t t  i n g  b y  t h e  w a t e r

s p n a y s  o n  t h e  m a c h  i n e s .  I  n  a d d  i t  i o n  r  n o u t  i n e

p e r i o d i c  ( Z O - m i n u t e s )  i . r s p e c t i o n  a n d  t e s t s  a n e  m a d e

f o r ^  m e t h a n e  g a s  d u r i n g  t h i s  o p e n a t i o n .

l

'  . : r\. t q,v, ll.,-

l ; , , ; : i " ; r o' ' . , r l , , l \ - l
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l. Bu i l d i ngs  and  s t r uc tu res  a re  p ro tec ted

aga ins t  f i r e  by  the  l oca t i on  o f  ad .equa te

numbers ,  s i zes  and  t ypes  o f  f i r e  ex t i n -

gu i she rs  i n  comp l i ance  w i t h  r egu la t i ons .

Wate r  i s  ava i l ab le  f rom the  su r face

wa te r  d i s t r i bu t i ng  sys tem.

3 . l n .6 .3 .3 .1 Fac i l i t i - es

D i scussed  above unde r  Sec t i on  3 ,  l n . 6 .3 ,3

3 .  /+ .6 .3  .3  .2 Coa l  S toekp i l es

Mon i - to red  da i1y .

Re fuse  P i l es

Co-Op does no produce processed coa I  and

does not  produce coa I  re fuse.

3.1 r .6 .3 . /u Exp los i ves

Th is  i s  an  underg round  m ine  us ing  con t i n -

uous  m in ing  me thods  wh i ch  does  no t  neces -

s i t a te  t he  need  f o r  b l as t i ng .  I n  t he

even t  b l as t i ng  wou ld  be  necessa ry  i t  wou ld

be  i n  aeco rd .ance  w i t h  ex i s t l ng  f ede ra l

and  s ta te  l aws .

3-29
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A l l  s u n f a c e  w o n k ,

t  i o n  i s  c o m p  l e t e d

f  a c e  b  l a s t  i n g  i s

t e r m .

s u c h  a s  s i t e

a t  t h i s  t i m e .

a n t i c i p a t e d  i n

p  r e p  a  r a -

-/'- I

No sur=  |
\

t h e  p e n m i t  
\

--)

{

^:1 --.
f ' ,  " '

' i  
l .

J$s5

3 . 4 . 6  . 4 Comp I  i ance  w  i  th  ReSg_ lg t  i ons

C o - O p  M i n i n g  C o m p a n y  w i l l  c o m p l y  w i t h  a l l  f e d -

e r a  I  a n d  s t a t e  r e g u  I  a t  i o n s  p e n t a  i  n  i n g  t o  t h e

o p e n a t i o n  o f  t h i s  m i n e  w i t h i n  t h e  p e r m i t  a n e a '

3 . 4 . 6 . 4 . 1 R o u t i n e  R e P o n t s

A l  I  r o u  t  i n e  r e p o r t s  p e n t a  i n  i n g  t o  t h e

o p e r a t  i o n  w  i  |  |  b e  s u b m i  t t e d  t o  t h e  p r o -

p e n  g o v e r n m e n t a  I  a g e n c i e s ,  i n  p a r t  i c u -

l a n  t h o s e  r e q u  i n e d  u n d e n  C F R  3 0  C h a p t e r

7 5 . 1 8 0 0 - 1 8 0 8 .

3 . 4 . 6 . 4 . 2 Repon t  i  ng  o f  Acc  i  den  t s

A l l  a c c i d e n t s  w i l l  b e  r ^ e p o r t e d  t o  M S H A

i n  a c c o n d a n c e  w  i t h  C F R  3 0  C h a P t e r  1

S u b p a r t  B  p a r .  8 0 .  l 0 B 0  . 1 2 i  5 u b p a r t  C  p a r '

'1,].,'t tf'

i  i l ,  / \ F -
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B0 .  20 -  BO .2 /+ ;  and  Subpar t  D  pa r  .  B0  .  30 -

80 .33 .  Such  repo r t i ng  w i l l  a l so  i ne lude

the  U tah  DOGM,

3 . /+ .6 .1 r . 3 Co r rec t i ve  Ac t i on  Acc iden t s

Immed ia te l y  a f te r  an  acc iden t  r  & r r  on -

s i t e  i nves t i ga t i on  w i l l  be  i n i t i a t ed  by

company  sa fe ty  pe rsonne l  accompan ied .  by

fede ra l  and  s ta te  o f f i c i a l s  i f  r equ i red .

The  i nves t l ga t i on  and  repo r t  w i l l  de te r -

m ine  t he  cause  o f  t he  acc i - den t ,  con t r i bu t -

i ng  f ae to r s  and  me thods  f o r  p reven t i on .

Co r ree t i ve  ac t i on  w i l - l  be  t aken  immed i -

a te l y .  A l l  da ta  w i l - l  be  rev i ewed  w i t h

! !mine per  s  onnel  a t  the i r  re  gu lar  saf  e  t ; r

meet ings and per t j -nent  data  r * i l - l  be  in -

co rpo ra ted  i n to  sa fe t y  t r a i n i - ng  c l asses .

Federa l  r  s ta te  and  o the r  app rop r ia te

o f f i c i a l s  w i l l  be  no t i f i ed  , o f  a l - l  acc i -

den ts  i n  aeeordanee  w i th  cu r ren t  regu la -

t i - ons .

3  . [ n . 6 .  / r .  l n Gogd Houselceepi r lg

:

be l l eves  t ha t  nea t ,  c l eanThe conpany

3-31



wo r k i ng  a reas  . a re  conduc i ve  t o  g rea t -

e r  sa fe t y ,  p r i de  and  p roduc t i v i t y .

I  t s  p rac t r ' ce  w i l l  be  t he re f  o re  ,  t o

requ i re  tha t  supp l i es  and  ma te r ia l s

be  s  t o red  nea t l y  i n  d  e  s  i gna ted  a red  s  r

t ha t  t r ash  be  e l eaned  up  da i l y  and

t ranspo r ted  t o  eon t ro l  a reas  f o r  d i s -

posa l  and  t ha t  sp i l l age  o f  eoa l  o r

o the r  ma te r i a l s  be  reduced  t o  a  m in i -

mum.  I nadve r ten t  sp i l l ages  w i l l  be

removed  as  soon  as  poss ib l e .

3 . / + .6 . / + .5 . M ine  Maps

Maps  o f  unde rg round  sec t i on  wo rk i ng

w i l l  be  upda ted  by  Sec t i on  Fo remen

us ing  t he i r  own  measu remen ts  o f  f ace

advance  and  w id th .  Sec t i ons  w i l l  be

regu la r l y  and  accu ra te l y  su rveyed  by

the  Sa la r l ed  Pe rsone l  and  a l l  m ine

maps  w111  be  kep t  up  t o  da te  and  f i l ed .

These  reco rds  w i . l l  be  repo r ted  t o  bhe

app rop r i a te  agenc ies  as  requ i re ,C  by

c l r r r e n L  r c g l l l a . t ,  i  o n l ; ,
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3 . 4 . 6 . 4 . 6 M  i  n e  R e c o n d s

M i n e  o p e n a t i n g  n e c o r d s  w i l l  b e  m a i n t a i n e d

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

f  o r c e ,  c o n d  i  t  i o n s ,  e t s .  T h e s e  n e c o r d s  w  i  |  |

b e  m a i n t a i n e d  i n  t h e  m i n e  f i  l e s  a n d  w i  |  |

b e  a c c e s s i b l e  t o  a u t h o n i z e d  p e n s o n n e l l  w h e n

n e c e s s a n y .

O p e n a t i o n s  S c h e d u l e3 . 4 . 7

T h e  m i n e  o p e n a t i n g  s c h e d u l e

t o  c h a n g e  f r o m  a  v a n i e t y  o f

m a n k e t ,  U h d e r g n o u n d  m i n i n g

e t c .  H o w e v e r ,  t h e  f o l l o w i n g

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

c a u s e s ,  i . e . ,  s t r i k e s ,  c h a n g e s  i n

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

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

3 . 4 . 7 . 1 A n n u a l  P r - o d u c t i o n  f o n  P e n m i t  T i m e

I  f  t h e  m a r k e t  c o n d  i  t  i o n s

c o u  l d  n e a c h  2 0 0 , 0 0 0  t o n s ,

t o n s ,  ( p r o j e c t i o n )  b V  t h e

2 0 0 ,  0 0 0  t o n ,  a n  a p p r o v a  I

i n  a c c o n d a n c e  w  i t h  S e c .

w a r r a n t ,  a n n u a l  p n o d u c t i o n

a n d  i n c n e a s e  t o  4 0 0 , 0 0 0

y e a n  1 9 9 5 .  P r ^ i o r  t o  t h e

f r o m  t h e  E x e c u t i v e  S e c r e t a n y

3 , 1  U A R  w i l l  b e  g a i n e d .

3 . 4 . 7  . 2 O p e r a t  i  n g  S c h e d u  I  e

The  m ine  w i f  l  ope ra te  240  days  pe r  yea r ,

5  days  pen  week  to  p roduce  the  above  ton -
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3  .  / + .7

3.4 , .6 .4 , .6 M i n e  R e c o r d s

Mine  ope ra t i ng  re  co rds  / i 11  be  ma  j -n -

ta ined  da i l y  t o  show p r f  og res  s  ,  p ro -

duc t i on ,  wo rk fo r ce  ,  l ond i t i ons  ,  e t c  .

These  ' r eco rds  w i l l -  / be  ma i -n ta ined  i n

the  m ine  f i l es  add  w i l l -  be  access ib le

to  au tho r i zed  pb rsonne l  when  necessa ry

t i - ons  Schedu le

The  m ine  ope ra t i r i s c h

sub j  ec t  t o  change

s  t r i ke  s  ,  change  s

cond i t i ons ,  su r f a

fo l l ow ing  da ta  s ow the

du le  as  ou t l i ned  i s ,  o f  cou rse ,

a  va r i e t y  o f  causes ,  i , e . ,

a rke t ,  underg round  m in ing

e t nspo r ta t l on ,  e te .  Howeve r ,  t he

ro j  ec ted  pe r f o rmance  s  .

3  .  ln .71. Annual

An a l  p roduc t i on ;  200 , \ 00

400  , 000  Tons  r  (  p ro j  ec t

oduc t i on  f o r  Pe rm l t  T ime

Tons ,  i nc reased

n ) .t

I
' ) 1 r 1 . )

) . 4 . l . d 0pe rat ine .,  F g,hgdul.e

The  m ine  w i l l  ope ra te  2 / rO  days  pe r  yea r ,

5  days  pe r  week  t o  p roduce  t he  above  t on -

3-33



ages .  I t  w i l l -

m ine r : s  work ing

produc ing / r00 +

use  a  t o ta l  o f  30  +

3  sh i f t s  pe r  day  and

ton  pe r  sh i f t  pe r  un i t .

3. / r .7 .3 Epp loymen t

To ta l  pe rsonne l  w i l l

w i l l  be  sa la r i ed  and

M lne  Pe rm i t  A rea

The  pe rm i t  a rea

owned  in  fee  by

35 ,  5  o f  whom

hour l y  emp loyee  s  .

i s  made  up  o f  p rope r t i es

COP Deve l -opmen t  Company .

b e

3A

3  .  / u .B

3 . / n .8 .1 Ac reage  an4  De l i nea t i on

The  pe rm i t  a rea  compr i ses  app rox ima te l y

900  ac res  l oca ted  and  ou t l i ned  as  shown

on  P la te  2 -1  .

3 .  / 0 . 8 .2 M i n i n g .  S . e q u e n c e q

P la te 2-3 s h o w  t h e  m i n i n g

p rope r t y  each  yea r  f o r

yea rs  and  each  f ' j  ve  yea rs

the  l i f e  o f  t he  m ine .

sequence  on  t he

the  f i r s t  f i ve

the rea f t e r  f o r
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3. / * .8 .3 A c r e a g e  i n  E a c h  S c h e d u l e d

YEAR

198  l r

1 g85

1gB6

1987

19BB

1 989  -1  gg3

199  / , -1998

1 999 -2003

3 .  l o . 9 M ine  P lan  A rea

The r fm ine  p l an  a rea r t  i s

pu rposes  o f  t h i s  sec t i on

the  pe rm i t  a rea .

' I ' h e  p e r m i t  a r e a  h a s  b e e n

v i o u s l y  ( S e c t i o n  3 .  / r .  B )  .

S e q u e n c e  o f  U n { e n g n o u n d  A c t i v i t y

( N o t  S u r f  a c e  D  i s t u r b a n c e )

A C REAGE

11

11

13

65

62

65_

de f i ned  f o r  t he

to  cons i s t  o f

d i scussed  p re -

The  t en ta t i - ve

each  ac t i v i t y

l ows :

ac reage  s  t o  be

des  c r i bed  above

d i s tu rbed  f o r

a re  as  f o l -
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3 .  / r .  8 .3

1986

1g87

1988

1g8g-

199 /u -

1999-

3 .  l r . 9

The permi - t

v i ous l y  (Se

a n  a r e a t r  i s

t h i - s  s e c t i o n

de f l ned  f o r  t he

to  cons i s t  o f

A c r e a s e  i n  E a c h  S c h e d u l e d

S e q  u e n c  e

ACREAGE

13 ,

6s
,6,5 ,

65

ne  P lan  A rea

11

11

11

11

993

998

003

e a .

r ea

1 0 n

h a s  b e e

3 ' l r . B )

n  d i scussed  p re -

The  ten ta t l vq
i

eaeh  ac t i v i t y i

l ows :

ac reages  t o  be

desc r ibed .  above

d i s tu rbed  f o r

a re  as  f o l -

YEA

198 /+

1 gB5

The f rm i -ne

o s e s  o

t he  pe rmf
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. I

Mine  Shop  Area

M ine  Aceess  Road  . ' 5 ,T
Por ta l  and Pad Are as J ,  J , , *

,  Sed imen t  T rea tmen t  A rea

S c a l e s  A r e a i  . ' " j  
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3.5 .1 Prese tva t i o -n  o f  -Land  Use

COP Deve lopmen t  Company ,  wh i ch  i s  t he  l ega l

owne r  o f  a f  f  ec ted  su r f ace  ope ra t i - ons ,  an t i -

c i pa tes  t ha t  t he  pos  t  m in i ng  l - and  uses  o f

t he  a f f ec ted  a reas  w i l r  r ema in  t he  same

as  t he  p rem in ing  l and  uses .  These  uses  a re

i den t i f  i ed  i n  chap te r  / n .  s t a te  o r  l oca l

gove rnmen ts  have  no t  p roposed  any  changes

in  l and  use  f o l l ow ing  rec l ama t i on .

0nee  ope ra t i - ons  i n  an  a rea  have  ceased ,

t l r r :  d i s t u rbed  a rea  w i l l  be  scn . r i f i ed ,

s  l oped  and  seeded  be fo re  t he  ncx t  g row ing

season  '  The  s i t e  w i l l  be  reseeded  w i  b t r  a

m ix tu re  o f  seed  such  as  moun ta in  va r i t ,  i e s

o f  whea tg rass ,  ha rd  f escue  r  o r  spec ies
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t r a n s m i s s i o n  f a c i l i t i e s  w i l l

A p p e n d i x  1 0 - C .
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spec i f i ed  by  t he  D i v i s i on  o f  0 i 1 ,  Gas ,

and  M in ing .  G rass  w i l l  be  ma in ta i ned

by  fe r t i l i za t i on  o r  reseec r  i ng  uy ' t i f  s tab le

up  to  f  i ve  J rea rs .  (  See  In te r i ; {  Rec lamat ion

P lans  \  Append i x  3 -C ,

The  p ropo \ed

po r ta l  w i l

Th i s  w i l l  ac

c  on t ro l l i ng

s ides  w i t h  vege

ing  g row th .

m 1 . n e  a c  c e s  s

b e  r e c l a i m e d

a t i

ads  t o  t he  m ine

and  revege ta ted .

revege ta t i ng  t he  h i l l -

comparab le  t o  ex i s  t -

omp l i sh  a " ua l  pu rpose  o f

rdnof f  an

Co-op

s  t a te

Coa l  Com

and l-o ca

v i 11

l and use

coope ra te

p lans and

w i t h  a l l

p rog rams .

Emery  Coun ty a  on ing or nances

the  Bear  Ca yon Mine p la a rea

M in ing ,

c l ass i f y

as  I ndus t r i a l

P ro jec ted  Impac ts  o {  l , I i + ing

on Current  and Future  Land

The  managemen t

pac t s  f r om the

ob j  ec t i ves

Bear  Canyon

and the i -  m-

Mj .ne per -
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t a i n i ng  t o  t hese

c r i bed  i n  de ta i l

ob j  ec t i ves  a re  des -

i -n  Chap te r  l n .

f ,mppc ts

App rox ima te l y  10  ae res  o f  so i l  w i l l  be  d i s -

t u rbed  w i t h i n  t he  pe rm l t  a rea .  Th i s  i ne l - udes

loadou t  a reas ,  o f f i ces ,  shops  and  subs ta t i ons ,

road . s ,  po r t a l  a reas  and  t he  t opso i l  s t o rage

area  .

The  redue t i on  i n  des i r ab le  p l an t  spec ies  w i l l

t empo ra r i l y  r educe  f o rage  p roduc t i on  and  w i l d -

l - i f e  capac i t i es .

The  sho r t - t e rm  nega t i ve  impac t  o f  vege ta t i o r t

r emova l  wou ld  be  ou twe igh ted  by  t he  pos i t i ve

impae ts  o f  r evege ta t i on  and  imp roved  f i r e

p ro tec t j - on  and  p reven t i on .

Wi ld l i f  e  j -n  the area wiJ . l  adapt  to  the ope : ra-

t i  on  l n  a  r e l a t i ve  sho r t  t im r :  as  w i t nessed  by

ex i s t i ng  coa l  ope ra t i ons .  P roposed  cons t ruc -

t i on  may  t empora r i l y  d i s rup t  w i l d l i f e  i f  human

d i s tu rbance  i s  no t  kep t  t o  a  m i -n i r num.  Th " " * '
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t op i cs  a re  d i scussed

Repo r t ,  Chap te r  1  0 .

i n  de  ta i l  i n  t he  Wi l "d l i f  e

Cgntrg l  l$easurps tq Mi t isatg

Impac ts .

3 .5 .1  .2

Ree lama t i on  ac t i v i t i e s

w i l l  be  d i r ec ted  t owa rd

ove ra l l  impac t  o f  coa l

can  be  accomp l i shed  bY

o f  t he  d i s t u rbed  a reas

rec la imed .

i n  t he  pe rm i t  a rea

mi-n imi  zLng the

min ing  .  Th i  s

ca re fu l  p lann ing

tha t  mus t  be  l a te r

The  m j_ne  su r face  ope ra t j -on  fac i l i t i es  p ro -

posed ,  w i l l  be  re tu rned  t o  a  w i l d l  i - t e /

g raz ing  hab i t a t  a t  t he  conc lus i on  o f  t he

min i -ng  ope ra t i on .  The  p remin ing  and  p ro -

posed  pos tm in ing  uses  a re  t he re fo re  i den -

t i ca l  f  o r  a l l  a reas  .  (  ChaP te r  / r )

The  i n i t i a l  s t ep  i n  t he  rec l ama t i on  p l an

i s  t o  sea l  a l l -  l a rge  d l ame te r  open ings .

Th i s  w i l l  be  accomp l i shed  by  back f i l l i ng

these  open ings  w i t h  non -combus t i b l e  ma te -

r i a l .  The  sea l s  w i l l  be  des igned  so  t ha t

3 -39



mine  d ra i nage ,  i f  any ,  w i l l -  no t  en te r

r i u r f a  ee  wa te r  bod ies .  Fo r  a  more  de -

t a i l ed  desc r i p t i - on  o f  t he  sea l i ng  o f

open ings  see  See t i on  3 .6 .3 .1 ,  Sea l i ng

o f  M ine  Open lngs ,  D r i I l  Ho les ,  We11s ,

e t c .

The  nex t  s t ep  i n  r ec l ama t i on  wou ld  be

the  remova l  o f  a l l  su r f ace  s t r ue tu res ,

equ ipmen t  and  road  b l ack top .  Nex t ,  111

so l i d  was te  gene ra ted  i n  abandonmen t  op -

pe ra t i on  w i l l  be  eo l l ec ted  and  removed

f rom the  rec l a im ing  a reas .  Add i t i ona l

i n f o rma t i on  conce rn lng  t h i s  aspec t  o f  t he

rec lama t i on  p l an  j - s  p resen ted  i n  Sec t i - on

3 .6 .3 .2 ,  ,  Remova l  o f  Su r face  S t ruc tu res .

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

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

b e  t h e  n e x t  r e  e l - a m a t i o n  a c t i v i t y .  O n c e

b a e k f i 1 1 i n g  i s  c o m p l e t e d ,  d r a i n a g e s  w i l l

b e  r e t u r n e d  a n d  d i s t u r b e d  a r e a s  w i l l  b e

g r a d e d  a n d  r e c o n t o u r e d .  A  d e t a i l e d  d e s -

c r i p t i o n  o f '  t , t r j s  r c ( ) l a . m r r l , i o n  p h i i . s e  i s

3 - / r O



f  ound  i n  Se  c t i on  3  .6  .  l n  ,  Back f  i l l i ng  and

Grad ing  P lans .

A  su i t ab l y  pe rmanen t  and  d i ve rse  vege ta -

t i ve  eove r ,  as  r equ i red  by  t he  app rop r i a te

l and  managemen t  agency ,  w i l l  be  es tab l i shed

on  a l l -  a f f ec ted  l and .  (See  Sec .  9 .5  and  10 .5

fo r  de ta  i  l s  )  .

Land  ree lamat ion  w i l l -  t ake  p lace  as  soon

as  poss ib l e  a f t e r  su r f ace  d i s t u rbance .

A l l  cu t  and  f  i l l  s l ope  s  re  su l - t i ng  f  rom c  on -

s t r uc t i on  o f  t he  access  road  w i l l  be  s tab i -

l i zed  and  revege ta ted  a t  t he  f i r s t  seasona l

oppor tun i - t y .  A reas  occup ied  by  suppor t

f ac i l i t i e s  such  as  roads ,  o f  f i - ce  bu i l d i t r gs ,

shops  and  coa l  hand l i ng  s t ruc tu res  w i l l  no t

be  rec l a imed  un t i l  cone lus i on  o f  t he  m in -

i ng  ope ra t i on .

3.5 .2 Prote  c t i -on o f  Human Value s

There  a re

wor thy  o f

no  pub l i c  pa rks

p rese rva t i on  i n

no r  h i s t o r i ca l  s i t es

the  pe rm i t  a rea .

P ro jec ted  Impac t  o f  M in i pe

on  Human  Va lues  '  H i s to r i ca l

and Cul tura l

3.5 .2 .1

3-  / .1
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The  p ro  j  ec ted  impac t  o f  m i -n ing  on  cuJ -

t u ra l  r esou rces  can  be  d i r ec t  o r  i n -

d i r ec t .  D i r ec t  impac t s  a re  a  d i r ec t

consequenee  o f  p " " ; ee t  deve lopmen t  and

ope ra t i - on ,  sueh  as  ea r t hmov ing .  f  n -

d i r ec t  impac t s  a r i se  f r om ac t i v i t i e s

tha t  a re  no t  s t r i c t l y  pa r t  o f  t he  p ro -

j ec t  deve lopemen t  and  ope ra t i on ,  such

as  changes  i n  1oca l  popu la ton .

3.5 ,2 .2 Con t ro l  Measu res  t o  M i t i ga te

I m p a c t s

Co-Op i s  comm i t ted  to  take  a  |  |  necessany  s teps

to  nemedy  an  y  advense  impac ts  f  nom s  I  i des  and

t o  n o t i f  y  t h e  D i v i s i o n  b y  t h e  f a s t e s t  a v a i  l a b l e

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

3 . 5 . 3  P r o t e c t i o n  o f  H y d r o l g g i c  B a l a n c e

Co-op  M ln ing  Company  w i l l  conduc t  a l - l  m ine  s i t e

ope ra t i ons  i n  such  a  way  as  t o  m i -n im i ze  po ten -

t i a l  impac t  t o  su r face  and  g round  wa te r  qua l i t y .

Wate r  o r i g ina t i ng  i n  o r  f l ow ing  th rough  d i s tu rb -

ed  a reas  w i l l -  be  co l l ec ted  by  a  d ra i nage  con -

t r o l  s ys tem and  t he  add i t i ona l  suspended  ma te -

r i a l  a l - l owed  t o  se t t l e  i n  a  sed imen t  t r ea tmen t

f ac i l i t y  be fo re  d i seha rge  i n to  t he  na tu ra l
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d ra inage  sys  t em .

na tu ra l  d ra inage

Po  s  tm in i ng  l and

m in ing  use r  &nd

the  rec l ama t i on

co rd ing l y .

No  pe rmanen t  changes  to  the

channe l s  a re  an t i c i pa ted .

use  w i l l  be  s im j - l a r  t o  p re -

t he  hyd ro log i ca l  aspec t s  o f

e f f o r t  have  been  p l anned  ac -

P resen t  m ine  po r t a l s  a re  des igned  t o  ensu re

tha t  wa te r  w i l l  no t  be  d i scha rged  f r om the

m ine ,  once  t he  wa te r  r i gh t  i s sue  i s  r eso l v -

ed  and  t he  p resen t  d i scha rge  w i l l  be  u t i l i zed .

I n  comp l i ance  w i t h  30  CFR 75 ,1711 -2 ,  sea l s  w i l l

be  i ns ta l l ed  i n  a l l  en t r i es  as  soon  as  m in ing

i s  comp le ted  and  t he  m ine  i s  t o  be  abandoned .

The  sea l s  w i l l  be  l oca ted  a t  l eas t  25  f ee t  i n -

s i de  t he  po r t a l -  mou th  en t r y .

cu l i - na ry  wa te r  usage  a t  t he  m ine  s i t e  w i l l  qua11-

f y  as  a  pub l i c  wa te r  supp ly  and  w i l l -  mee t  S ta te

o f  U tah  p r imary  and  secondary  wa te r  s tand .a rd  s  .

3.5 .3 .1 P r o  j  e c t e d ,  I - $ p a c _ t - g  . o f  M i n i n g  o n

t h e  G r o u n d  W a t e r  H y d r o l o g i c

B a l a n  c  e

3- / '3



Geo logy  l a rge l y  con t ro l s  t he  occu r rence

and  qua l i t y  o f  wa te r  i n  anY  reg ion .

S ince  t he  reg ion  su r round ing  t he  m ine

p lan  a rea  cons i s t s  o f  t he  same  geo log i c

fo rma t j - on ,  t he  e f f ec t s  o f  m in l ng  on  hyd ro -

l og i c  ba lance  shou ld  be  t he  same  th rough -

ou t  t he  a rea  ,  Fu r the r  ,  i t  can  be  as  su rned

tha t  t he  impae ts  f r om fu tu re  m in ing  w i l l

be  t he  same  as  t he  m ino r  impac t s  t ha t  have

resu l t ed  f r om the  m in ing  o f  t he  pas t  50

yea rs .

The  ex i s t i ng  hyd ro log i c  ba lance  w i l l  be

d i scussed  j - n  de ta i l  i n  Chap te r  7 ,  Hyd ro -

l ogy .

3.5 .3 .2 Cont ro l  Mqasure  s  to  la l_ t iga te

f.mpa c t s

No  s i gn i f i can t  impac t s  t o  t he  g round  wa te r

sys tem a re  expec ted  f r om the  m in ing  gpe ra -

t i on .  The  g round  wa te r  mon i t o r i ng  p l an '

d i scussed  i n  Sec t i on  3 -5 -3 .3 ,  w i l l  p rov i rCe

3- l r l r



': .' 'r I i: f \i,fffl)

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

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

w a  l ; c t '  t i y  s  l , e m  .  N o  s u r f  a c e  o n  g n o u n d  w a t e r  w  i  I  I

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

I [ '  n r i r i t ;  w a t , c r  i . s  c n c o u n t , e r e c l  a l ,  t , h e  w o r k -

i t r g  l ' a c e ,  w h i c h  o n  a n  a r e a w i d e  b a s i s

g e n e r a l l y  y i e l d s  l e s s  t h a n  1 0  g a l . / m i n .

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

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

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

w - L l - 1  t r e  d e s i g n e d  t o  a . l l o w  s u f f i c i e n t  t i n r e

f ' o r  i . j u t i [ ) o r r d e r l  s o . L i c j s  t o  s e t t ] e .  I I '  n e c e s -

s a r . y  r  n G c h a n i c a l  d e v i c e s  w i l l  b e  i n s t a l l e d

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

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

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

T h e  c o n s t r u c t i o n  o f  J ) r o p o s e c l  s u r f ' a c e  f a c i -

1 i t , i . c s  w i l l  r ' o r i u t L  - L n  i n c r o a s e $  o t '  b L r e  s u s -

p e n d e d  s o l i d s  c o n c e n  L r a t i o n  i n c r e a s e s ,  h o w -

e v e r  a r e  e x p e c t e d  t o  b e  t e m p o r a r y  b e c a u s e

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

r n e n t s  l , i r . r  t ,  s e c i i m e n  L  c o n t r o l  I ' e a t u r e s  b e  p r o -

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

I / 1985
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Wate r  quan t i t y  w i l l  r ema in  genera l l y  un -

a f f ec ted  due  t o  t he  geo log i ca l  eond . i t l ons

in  t he  m i -ne  a rea .  The re f  o re ,  t he re  w i l l

be  l i t t l e  o r  no  impae t  '  adve rse  o r  o the r -

w i se  ,  on  t he  hyd ro l - og i c  sys tem.

S ta te  and .  f  ed  e ra l  regu la t i - ons  (  :O  CFR 817  .51+

and  UMC S17 .5 ln )  r equ i re  t ha t  an  a l t e rna te

wa te r  supp ly  be  p rov ided  to  rep lace  any

wa te r  supp l i es  i n  t he  a rea '  Co -op  M in ing

Company wi l l  p rov ide th is  a l - ternate  supp ly

i f  needed .  Seve ra l  a l t e rna te  sou rees  o f

supply ex j- s t :

Wa te r  f rom sp r ings  cou ld  be  p iPed

to  t he  a f f ee ted .  s l t e .

1)

2 ) Wate r  r i gh ts  cou ld  be  pu rchased

fo r  sp r i ngs  damaged  by  Co-op

Min ing  Company . ,  o t r ,  a  l t enna te  wa te r

sha res  cou  l d  be  subs t  i t u t ed .  (See  App .

3 .3 .6 . ,  P roo f  o f  Owne rsh ip ) .
A  we l l  cou ld  be  d r i l l ed  a t  t he  a f -

f ee ted  s i t e  t o  p rov ide  an  a l t e rna te

supp l y  ( s i nce  a r t es i an  cond i t j - ons

do  no t  ex i s t ) .

3)

I

3 - / 1 6
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l r ) Wate r  p roduced

be  p iped  t o  t he

i n  t h e  m i n e  c o u l d

a f f e  c  t e d  s  i t e  .

5)

Al te rna t i ve  / ,  may

qua l i t y  wa te r  and

va t i on  d i f f e rence  s

Wa te r  sha res  p resen t l y  owned  cou ld

be  t r ans fe r red  .

mean  t r ea t i ng  o f  poo re r

pump ing  t o  ove rcome  e1e*

In  t he  un l i ke l y  even t  t ha  i n i ng  adve rse l y

a f f ec t s  a  wa te r  sou rce ,  t he  Co -op  M in ing

Company  w i l - l  se l ec t  an  a l t e rna t i ve  a f t e r

cons ide r i ng  a l l  poss ib i l i t j - es  o f  each  s j - t e -

spec i f i c  c i r cums tance  .

3.5 .3 .3 Ground  h la te r  Mon i to r i ng  P l fn

A n  o n g o i n g  g r o u n d  w a t e r

w i l l  b e  c o n d u c t e d .

m o n i t o r i n g  p r o g r a m

3.5 .3 .4 Pro jec te l l  In rpacts  o f  Y in lnF .g+

lhe Sur f ,ace W.qter  H"ydro log i  c

"ba l .anc  e
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T h e  o e c u r r e n c e  a n d  q u a l i t y  o f  w a t e r  i n  a n y

r e g i o n  i s  h i g h l y  c o n t r o l l e d  b y  g e o l o g y .

T h e  m a  j  o r i t y  o f  t h e  m i n e  p l a n  a r e a  j - s

s t L : o n g  s t r u c t u r a l l y  a n d  c o n s i s t s  o f  t h e

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

t h a t  m i n i n g  a c t i v i t i - e s  w i l l  h a v e  l i t t l e

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

s y s  t e m  .

3,5 .3 .5 Con t ro l  Measu res  t o  M i t i ga te

Impac ts  -  Su r : f ?ce  Wate r

Runo f f  f r om a l l  d i s t u rbed  a reas  w i l l  be

passed  t h rough  sed imen t  t r ea tmen t  f ac i l i -

t i e s .  Any  d i scha rge  f r om fac i f i t i e s  w i l l

be  mon i - t o red  i - n  acco rdance  w i t h  NPDES

perm l t  s t anda rds  and  s ta te  and  f ede ra l

r egu la t i ons .

T h e  e f f e c t s  o f  t h e  m i - n i n g  o p e r a t i , o n  o n

t h e  s u r f  a c e  w a t e r  s y s  t e m  w i l l  b e  a n a l . y  z e d

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

d e s c r i b e d  i n  t h e  n e x t  s e c t i o n .  I n  t h e  u n -

l i k e l y  e v e n t  t h a t  m o n i " t o r i n g  s h o w s  t h a b

t h e  s u r f a c e  w a t e r  s y s t e m  i s  b e i n g  a d v e r s e l y
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TABLE 3-6

cOMPREHENSTVq. WATER gp,AlrTy ANATyT-rCAL._SCHEpULE

FIELD MEASUREMENTS LABORATORY MEASUREMENTS

Discha rge

pH

Tempera tu re ,  A i r

Tempera tu re ,  Wa te r

) i S u r f a c e  w a t e r s  o n l y

f r on ,  t o ta l

Magnes ium,  t o ta l

To ta l  D i sso l - ved

To ta l  Suspended

S o l - i d s

s o l i d s ) (



a f f ec ted .  by  rn i n i - ng  ac t i v l t i e s ,  add i t i ona l -

s t eps  w i l l  be  t aken  t o  r ec t l f y  t he  s i t ua -

t i - on  i -n  consu l - ta t i on  w i th  s ta te  and  fede -

ra l  r egu la to r y  agenc ies .

3.5 .3 .6 Sur face  Wate r  Mon i to r i ng  P lan

An  ongo ing  hyd ro log i c  mon i to r i ng  p rog ram

wi l - l -  be conducted.

As  requ i red r  w& te r  qua l i t y  da ta  co l l ee ted

f rom su r face  wa te r  mon i to r i ng  s ta t j - ons

wi l l -  be submi- t ted wi th in  60 days o f  the

end  o f  each  qua r te r ,  depend ing  upon  the

speed .  o f  t he  l abo ra to r y  ana l yses .

3.5 . /+ Prese rva t i on  o f  So i l  Resou rces

Co-op  M in ing  Conpany  i s  p repa red  to  mee t  t he

requ i remen ts  spec i f  i ed  by  30  CFR 78 / r . 15  .

Back f  i l l i ng  r  so i l  s t ab i l i za t i - on ,  compac t i ng ,

g rad ing  and  any  o the r  necessa ry  ope ra t i ons

w i l l  be  pe r f o rmed  when  necessa ry  w i t h  t he

bes t  t echno logy  ava i l ab le ,  as  app roved  by

the  regu la to r y  agency .  Sec t i on  3  , 6 ,  Rec lama-

t i on  P lan ,  p rov ides  a  de ta i l ed  d i scuss ion
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a f f ec ted  by  m in ing  ac t i v i t l e s '

s  t eps  r ^ r i l }  be  taken  to  re  c  t i f  y

t i o n  j - n  c o n s u l t a t i o n  w i t h  t ' s L a t e

add i t l ona l

t he  s i t ua -

and  f ede -

ra l  r egu la to r y  agenc ies

3 .5 ,3 .6  Su r face  W e r  M o n i t o r i n P 1an

An  ongo ing  hyd ro lq i c  mon i t o r i ng  p rog ram

wi l l  be  conduc te i f  i n  t he  even t  t hey

a r e  d e e m e d  n e c e sa ry .

A s  \ e q u i r e d , a te r  qua l i t y  da ta  co l l - ec ted

f rom \u r f ac wa te r  mon i t o r i ng  s ta t i ons

w i l l -  b e \ s

end of eafuh

m i t t ed  w i t h i n  60  days  o f  t he

qua r te r ,  depend ing  upon  t he

s p e e d  o l abo ra to r y  ana l yses .

3.5 .4 n  o f  So i l  Resou rces

Co-op  M ing  Company p repa red  t o  mee t  t he

requ] - r men ts  spec i f i ed  \ y  3A  CFR 784 .1  5  .

B a  c k f l 1 i ng  ,  s  o i1  s tab i l i \ za t i on  '  compac t i ng  '

g r a d

w i l

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

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

bes t  t echno logy  ava i l ab le r  a . s  app roved  by

the  regu la to r y  agency .  Sec t i on  3 .6 ,  Rec l - ama-

b ion  P lan r  F rov ides  a  de ta i l ed  d i sc l r ss i on

ese rva t
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o f  t he  rec l - ama t i on  e f f  o r t .

3.5 .4 .1 Pro . i  ec ted  Impac t s  o f  M i4 i nF

on  So i l  Resou rces

S i n c e  L h e  B e a r  C a n y o n  M i n e  i s  & n  u n d € r . -

g r o u n d  m i n e  a t  t h e  s i t e  o f  a n  o 1 d  w o r k s ,

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

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

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

s o u r c e s  c o n s i s t  o f ' c o v e r a g e  o f  s o i l  b y

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

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

b y  r e m o v i n g  v e g e t a t i o n  r  r e d u e e d  f o r a g e

g r o w t h  d u e  t o  n u b r i e n  1 ,  d e g r a d a t i o n ,  r e -

d u c e d  w i l d l i f e  c a l ) i : I c i t y  a n d  p a r t i c u l a t e

e m i s s i o n s  t o  t h e  a i r .  H o w e v e r ,  t h e

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

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

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

h a n c e m e n t .

3.5 . / r .2 Con t ro l  Measu res  t o  M i t i ga te

I m p a c t s

T h e  o b j  e c t i v e  o f  t h e  p r o p o s e d
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so i l  s t ab i l i z i ng  r  compac t i ng ,  con tou r i ng

and  g rad ing  p rocess  i s  t o  e rea te  a  r ec l a im-

ed  su r f ace  t ha t  p rov j - des  a  va r i e t y  o f  t opo -

g raph i c  f ea tu res  t o  enhance  pos tm in ing  l and

use .

Sec t i on  4 .5 .1  ,  Pos tm in ing  Land  Use ,  and

Sec t i on  3 .6 ,  Rec lama t i on  ea r t hwo rk  ac t i v i -

t i e s  t o  be  conduc ted ,  Th i s  sec t i on  summa-

r i -  zes  the  s teps  to  be  taken  i n  the  back f  i l l  ,

so i l  s t ab i l i  zaL ion  r  compac tJ -on ,  con tou r i ng

and  g rad ing  p rog ram.

TErso i l  Rg lnova l  and  P ro leq t i pn

Be f  o re  any  new  cons  t r uc t i on  o r  m in i - ng  ac t i v i t y

tha t  w i l l -  d l s tu rb  the  su r face  o f  na t i ve  un -

d i s t u rbed  a re&s  r  t opso i l  w i l l  be  removed

f rom the  a f f ec ted  a rea  a f t e r  vege ta t i on

has  been  removed .  The  t opso i l  w i l l  be  seg re -

ga ted  f ro rn  any  o the r  ma te r ia l  removed  and

s tockp i l ed  sepa ra te l y  i n  a  s tabLe  s i t e

w i t h i n  t he  pe rm i t  a rea  p ro tec ted  f r om e ro -

s i on  r  compac t i - on ,  o r  con tam ina t i on .  The

s tockp i l e  w i l l  be  s tab i l i zed  by  seed ing .
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As  soon  as  ope ra t i ons  a re  conc luded  i n

each  d i s t u rbed  a rea ,  t he  removed  t opso i l

w i l l  be  red i s t r i bu ted  on  t he  s i t e  i n  t he

manner  requ i_ red  .  Me  t , i r ods  and  te  chn ique  s

a re  de ta i l ed  i n  Sec t i on  3 .6 .  L .4 ,  So i l

Red i s t r i bu t i on  and .  S tab i l  r za t i on .  (  See

Append i x  3 -D  App roved  t opso i l  hand l i ng

p lan )

To  t he  max imum ex ten t  p rae t i cab le ,  d i s t u rb -

ed  su r f aee  a reas  w i l l  be  back f i l l ed ,  com_

pac ted  and  g raded  acco rd ing  t o  t he  ap_

p roved  t  ime  s  chedu le  .  The  pu rpose  o f  t hese

ope ra t i ons  i s  t o  r e tu rn  d i s t u rbed  a reas

to  app rox ima te  o r i g i na l  makeup  and  con tou r .

whe reve r  poss ib re ,  back f i l l i ng  w i l r  r e tu rn

the  va r i ous  so i l  ho r i zons  t o  t he i r  o r i g i na l

s i t e  and  make  t hem compa t i b l e  w i t h  su r_

round ing  a reas .  Compac t i on  w i l l  he lp  t he

re tu rned  so i l s  r ema i -n  i n  p l ace .  G rad ing

w i l l  r es to re  t he  con tou r  t o  as  nea r  t he

o r i g i na l  s t a te  as  poss ib l _e ;  howeve r ,  be -

cause  o f  l oea l  cond i t i ons ,  l a rge -sea le

back f i l l i ng ,  compae t i on  and  g rad ing  w i l l

no t  be  poss ib l e  i n  many  a reas .
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f r ,

o$ ilruf,,$:*p,,-cEs
4241 S lo te  Of f i ce  f3u i ld ing 'So l l  Lc rke  C i ty ,  U I  84114 'BU1 533 5711

Angust L7, 1983

l.tr. t{erdell J. Orren
Co-op l{inlrg Coupany
P. O. Box 1245
Itunttrgton, utah 84528

RE: {pproy?l^for 
(bnsolidaElon of

ToPsoLl Stoclglles
Uear Creek CanYon Mine
Affi/Oll laZS' Fgldgr libs ' 4 & 7
Ebery CotrntY' Utatr

Dear !fr. Orren:

Folto.ring is the approval of the proposed plan for consolldstlon of rhe

several topsltl stoctqiies located ai reirr Cnnyon. - The apprcrral llsts the
aoOffo*s for completirg tJre work arxl a change- ln the recmrxled seed ulx.

please be arpare that rallure to reet tlrese deadt trns w111 surbJegt Co*op to
a vlolatlon for fatlure to operate ln accotdance w'lrtr an aPproved plan.

Dlvlslon approval ls hereby granted to consolidate the gopgoff plles ln
Bear Cteek Canybn ard provlde LcEurate topsoll voltre ca1culatiglg-by
Argust 31, 1983 as proiosed fn Co*op Ufofig Coryany t s JrlE 24, .1983'ffirrc"t] -ipp*vdt-ib 

turFlmnr plorentr;n rebeures of topeoil $tockplles is

;ffirfi Agtr ift o<""ptGrf ;f 
"iul,"r"g 

rhe sed mtu< proposed. Ttre use of rhe

"eea 
rnlx listed tn Artachrent 2-A ts not recomended fo; tops-oil pilq

d;g,gffid;;-M "lu"[s 
G.i d*d, gtren 20J]0 year6 of growttr, would in all

i11*f ifrood cause problenns ln the ropsoll redLstrlbutton process. It is
sqgg*"t"g thar Co-op utillze * *pplopiirt" seed iltx for topsoil prcEectior
whlch does not contaln shrtrbs.

Sl-rrce faLl seedtng would produce the most optlmal success in gerurinatl-on
and establlshrcnt of i .r*g*t*ci*r* cover, seeding ury occur as laEe as fttober
L4, 1983.

( ir ; :ol l  l /  1' ' ,4c-t l fruson. C{rvurr lor
let rrp, le y'r  l leyrrolt ls, Executive [. , t tectt l t
[ . ) r  ( ' .  A .  {J i rn}  Sf r r rozr .  D iv is ion Dl rec l r . l r



S ince  t h i s  m ine  p roduces  no  ac id - f o rm ing

o r  t ox i c - f o rm ing  ma te r i a l s ,  back f i l l i ng

requ i red  t o  cove r  such  ma te r i a l s  w i l l  be

unnecessa ry .  (See  Labo ra to r y  t es t  Append i x

3E)

Phy .q ipq l_a+d  Chemiga l  So i l  S tab :L l i za t i on

So i l s  w i l l  be  s tab i1 i zed  by  phys i ca l  and

chemica l  me thod . s  be fo re  p l an t i ng .  Th i s

may  inc lude  p laeenen t  o f  c rushed  heavy

ma te r i a l  a t  t he  t oe  o f  r oad f i l - l  s l opes ,

fo r  examp le .  O the r  app roved  and  p roven

me thods  w i l l  be  enp loyed  as  necessa ry .

Chemiea l -  s tab i  L : -zat ion may inc lude the

add i t i on  o f  neu t ra l i z i ng  chem ica l s  t o  so l l s

shown  to  be  exeess i ve l y  ac i d i c  o r  bas i c .

Nu t r i en ts  and  so i l  amendnen ts  w i l l  be

added  i n  t he  amoun ts  i nd i ca ted  by  so i l -

t es t s  t o  assu re  t ha t  t he  su r f ace  so i l  l a y -

e r  can  sus ta i n  t he  app roved  pos tm in ing

l-and. us e .

H io l og i ce ]  So i l  Q ! , ab i l i za t i on

Re tu rned  so i l s  w i l l  be  s tab i l i zed  b i o -
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l og i ca l l y  by  revege ta t i on  o f  d i s tu rbed

a reas .  Th i s  s t ab i l - : - za t i on  e f f ec t  w i l l

be  accomp l i shed  by  the  ho ld ing  capac i t y

o f  t he  roo t  sys tems  o f  t he  neu  vege ta t j _ve

cove r ,  pa r t i cu la r l y  sma l l  sh rubs  and  t rees  .

Th i s  aspec t  o f  so i l  s t ab i l i za t i on  w i l l

beg in  as  soon  as  t opso i l  i s  r ed i s t r i bu ted .

Sec t i on  3  . 6 .5  ,  Revege ta t i on  p l an ,  p rov j - des

spec i f i e  de ta i l  on  t h i s  aspec t  o f  t he  r€ -

c l ama t i on  p1an t .

3.5 .5 Pro. tec t i ,on o I  V.egeta t lve  Resources

Co-op  M in ing  Conpany  has  ma in ta ined  a  commi t -

men t  t o  r ec l a im  the  unused  d i s t u rbed  a reas  t o

to  the  ex ten t  o f  t he  cove r  o f  t he  na tu ra l -  vege -

ta t i on  on  t he  m ine  p l an  a rea .  Chap te r  9  ,  Vege -

ta t i ve  Resou rees ,  p rov id .es  a  p re l im ina ry  r e -

po r t  on  t he  vege ta t i ve  resou rces  o f  t he  a rea .

3,5 .5 .1 Pro jec ted  fmpac tg  o I  M in i nq  on

Vgf f ta t iJ re  Re.sources

Bear  Canyon Mine is  anS ince  t he

3 -51+

und er -



ground .  m ine ,  t he  .ove ra l l  impac t  on  su r -

f aee  vege ta t i on  i s  m ino r .  The  e f f ec t s  o f

su r f ace  ope ra t i ons  on  vege ta t i ve  resou rces

eons i s t  o f  r emova l  o f  vege ta t i on  f r om new

cons t ruc t i on  a re&s  r  on -s i t e  e ros j - on  and

reduc t i on  o f  des i r ab le  p l an t  spec ies ,

wh ich  w i l l -  r eduee  fo rage  p roduc t i on  and

w i l - d l i f  e  capac i t y .

3.5 .5 .2 Mi t i ea t i nE  Measu res  t o  be

Emp loyed  to Reduee  Impac t s

on Ve eq'latiIg__Ee-gglrl * I *

Al l  d i s tu rbed  a reas  w i l l  be  p lan ted  and

revege ta ted  d .u r i ng  the  f i r s t  app rop r ia te

season  fo l - l ow ing  g rad ing  and  red . i s t r i bu -

t i on  o f  t opso i l - .  Th i s  p rog ram w i l l  i n -

c lud .e  any  necessa ry  add i t i on  o f  remed la l

t rea tmen ts  to  the  s  o  j - l  .  A  su i tab le  ,

pe rmanen t  an 'd .  d i ve rse  vege ta t i - ve  cove r

se lec ted  on  the  bas i s  o f  app rop r ia te  l - and

managemen t  agency  requ i remen ts  w i l l  be

es tab l i shed  on  a l l -  r ec l a imed  a reas .  The

schedu le  o f  t he  p rog ram j - s  p resen ted  i n
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See t i on

b f  t he

p1an .

w i l l  be

3.6 .6  what

maj  o r  aspee ts

The  spec i f i c

add ressed  on

f  o11ows

o f  t he

measu res

a  s i t e

is  an out l i -ne

revege ta t i on

invo  1ve  d

spec i f i c  bas l s

Seed ing  a4d  P lan t i ng

A l l  p l an t s  used  t o  r evege ta te  t he  d i s t u rb -

ed . .  a reas  w i l l  be  na t i ve  o r  compa t i b l e

spec ies  se lee ted .  spec i f i ca l l y  f o r  t he

vege ta t i ve  comnun i t y r  BS  de ta i l ed  i n  Sec -

t i on  g  . 3  . 2 .  The  cho i ce  o f  d  om i -nan t  spec ies

w i l l  be  de te rm ined  by  su i t ab i l i t y  f o r  pos t -

m ine  l and  use .  Seed  t ypes  w i l l  i ne l ude

whea tg rass ,  sa l i na  w i l d r ye  '  sageb rush ,  p i n -

yon  and  j un ipe r .  Whe reve r  poss ib l e ,  seed

w i l l  be  d r i l l ed  o r  d i sced  i n to  t he  g round .

I n  s teep  s l ope  a re€Ls  r  whe re  such  t eehn iques

a re  d i f f  i eu l t  o r  imposs ib l e ,  h ; r d ro - seed ings

o r  cyc l one  sp reade r  seed ing  w i l l  be  d "one .

Na t i ve  sh rubs  w i l l  be  used  fo r  sh rub  re -

p l an t i ng .  These  w i l l  be  po t t ed  seed l i ngs '

i f  ava i - l - ab le .  Ba re - roo t  t r ees  w i l l  be
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used  t o  t ome  ex ten t .

Mu l ch ing  and  Mo i s tu re  Re ten t i on

As  requ i red ,  a l l  r eg raded  and .  r e topso i l ed

a reas  w i l l  be  rnu l - ched  o r  o the rw i  s  e  t rea ted

to  p romote  ge rm j -na t  j - on  o f  seed  s  and  to

re ta i n  mo i s tu re .  Va r i ous  mo i_s tu re - re ten -

t i on  p roduc t s  a re  ava i l ab l - e .

Shou ld  such  p rocedu res  p rove  necessa ry  t o

the  s l l c , ce  s  s  o f  t he  revege ta t i on  p lan  r  p ro -

t ec t i on  o f  r ep lan ted  a reas  f r om an ima l s

may  be  ea r r i ed  ou t  -  Such  p rocedu res ,  how-

eve r  r  8 . r€  un l l ke i y  t o  be  needed  because

the  spec j - es  t o  be  se lec ted  shou ld  no t  r e -

qu i re  con t i nuous  o r  cons ide rab le  ma in -

tenanee  beyond .  rep lan t i ng .

3.5 .5 .3 Mg_giSorinF Pq? e.edure s,

A l l  r evege ta ted  a reas  w i l l  be  mon i t o red

c lose l y  f o r  a t  l eas t  5  yea rs  a f t e r  r e -

vege ta t i on .  Any  ma in tenance  i nd i ca ted .  by

the  resu l - t s  o f  t hese  i nspec t l ons  w i l l  be
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ca r r i ed  ou t  p romp t l y .

Vege ta t i on  w i l l  be  neasu red  yea r l y  on

a l l  r evege ta ted  p l o t s  f o r  a t  l eas t  t he

f i r s t  5  yea rs  .  I f  succes  s  i s  ach ieved  '

f u r t he r  measu remen ts  w i l l  be  made  a t

5 - yea r  i n t e r va l s .  Any  a rea  nq t  ach iev -

i ng  success  w i l l  be  re -eva lua ted  and

revege ta ted  aga in  i n  l i gh t  o f  t he  mos t

recen t  f  i nd i ngs ,

3.5 .6 Pro tec t i on  o f  F i sh  and  W i l d l i f e

Wi ld l i f e  i s  p resen t  i n  t he  m i -ne  p lan  pe rm i t

a rea .  Due  t o  t he  s i ze  o f  t he  t o ta l  d i s t u r -

banee impaet  s  on the var  ious mammal  ,  amphi - -

b i an  and  rep t i l e  spec ies  shou ld  be  m i -n ima l .

I n  add i t i on ,  Co -op  M in ing  Company  i s  commi t -

ed  t o  m i t i ga t i ng  as  much  as  poss ib l e  t he

adve rse  e f f ec t s  o f  a l l  new  cons t rue t i on

and  ma in ta in ing  the  na tu ra l -  abundanee  and

d ive rs i t y  o f  t he  E" r€a .  r

Proj  eq,ted, f  mpacts of  M_inlqg

on  F i sh  and  Wi ld l i f e

3 .5 .6 .  1
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MammaI  s

The Bear  Canyon M j -ne p lan area i  s  in -

hab i t ed  by  84  spec ies  o f  mamma ls ,  o f

wh i ch  25  spec ies  a re  cons ide red  o f

h i gh  i n te res t  and  1 /+  o f  t hese  a re  p ro -

t ec ted  by  s ta te  o r  f ede ra l  l aw  (  see

Tab le  10 -1  ) .

E lk  that  are  thought  by  the Utah Div i -

s i on  o f  W i l d l i f e  Resou rces  (UnWn)  t o

be  s tab le  and  p roduc t i - ve  use  po r t i ons

of  the mi -ne p lan area a t  var ious t ime s

o f  t he  yea r  f o r  such  necessa ry  ac t i v i -

t i e s  as  w in te r i ng  and  f eed ing .  Th i s

use ,  howeve r ,  l s  ma rg ina l  and  no t  c ru -

c ia l .  The  n in ima l  d i s tu rbance  caused

by  p lanned  su r face  fac i l i t i es  w i l l  have

no  s i gn i f i can t  impac t  on  t he  he rd .

Mu l -e  dee r  u t i l  i ze  the  who le  pe rm i t  a rea  '

t ak ing  advan tage  o f  va r i ous  hab i ta t  a t

d i f f e ren t  t lmes  o f  t he  yea r .  B rowse  i n

the  w in te r i ng  range  w i th in  the  pe rm i t

a rea  i  s  i n  good  shape  and  shou l -d  f  ac i l i -
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Mammal s

The  Bear  Canyon  M ine

hab i t ed  by  53  spec ies

wh i ch  19  spec ies  a re

h lgh  i n te res t  and  1 l r t hese  a re  p ro -

t ec ted  by  s ta te  o r  f e ra l  1aw  (  see

Tab le  10 -1 ) .

t ha t  a re  thou ht  by the Utah Div l -

s io r \  o f  W i ld l i f e Resou rces  (UDWR)  t o

be s t{ble and. oduc t i ve  use  po r t i ons

o f  t he  \ i ne  p an  a rea  a t  va r i ous  t imes

of  the yehr o r  such  necessa ry  ac t i v i _ -

t i es  as  w i e r i ng  and  f eed ing .  Th i s

use r  hower/e i s  marg ina l  and  no t  c ru -

ima l  d i s tu rbanee  caused

p lan  a rea  i s  i n -

o f  mamma ls ,  o f

s i d e r e d  o f

c ia l .  T em i

by p1a ed  su r ce  f ac i l i t i e s  w i l l  have

no  s i i f  i  can t  i l hpac t  on  the  he rd  .

Mul dee r  u t i l  i ze  t l k  r . rho l ,e  pe rm l t  a rea ,

ta ing  advan tage  o f  va \ i ous  hab i ta t  a t

f  f  e ren t  t imes  o f  t he  yea r .  B rowse  j _n

he  w in te r i ng  range  w i th in  the  pe rm i t

a rea  i s  l n  good  shape  and  shou ld  fac i l i -
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t a t e  ove r -w in te r i ng  o f  t he  he rd .  P ro -

j ec ted  impac t  f r om p roposed  su r f ace

ope ra t i ons  i s  expec ted  t o  be  m in i -ma l  .

The  range  o f  couga rs  i n  t he  pe rm i t  a rea

i s  de te rm ined  by  t he  m i -g ra t j - on  pa t t e rns

o f  mu le  dee r  and  by  human  d i s tu rbance ,

S i -nce  the  cougar  popu la t i on  i s  l ow  a td

s ince  t he i r  r ange  i s  f a r  g rea te r  t han

the  a reas  o f  p roposed  cons t ruc t i on ,

m  j - n i ng  ac t i v i t i e  s  w i l l  have  l i t t l e  im -

pac t  on  t he  spec ies .

B lack  bea r  may  i nhab i t  t he  pe rm i t  a rea

bu t  t he  a rea  i s  sma l l  compared  t o  t he

ove ra l l  hab i t a t  a rea .  B lack  bea rs  a re

no t  numerous ,  no r  a re  t hey  l i ke l y  t o

be  d i s t u rbed  du r i ng  t he  mos t  sens i t i ve

t ime  s  o f  t he i r  annua l  cyc l e  .  fmpac  t

w i l l  be  m ino r  a t  mos t .

Co t t on ta i l  r abb i t s  a re  l i ke l y  t o  be  a f -

f ec ted  on l y  by  subs idence ,  wh i ch  w i l l

be  l im i t ed  t o  r e l a t i ve l y  sma l - l  a reas

thus  caus ing  l i t t l e  nega t i ve  impac t .

D i s tu rbance  t o  vege ta t i on  resu l t i ng  i n
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se ra l  suceess ion

the  rep roduc t j -on

b i t s .

w i l l  ac  tua l Iy  i rnpr  ove

po ten t i a l  o f  t he  rab -

Impac t  on  snowshoe  ha res  w i l l  be  m ino r

s i nce  t he  spec i - es  t  s  hab i t a t  i n  con j - f e r -

aspen  s tands  i s  l im i t ed  i n  t he  pe rm i t

a rea .

Furbearers  us ing underground bur rows

may  be  a f f ec ted  by  subs idence  w i t h i n

l im i t ed  po r t i ons  o f  t he  pe rm i t  a rea .

Howeve r ,  such  e f f ec t s  w i l l  be  t empo-

ra ry  and  the  spec ies  a re  w id .esp read .  and

adap tab l -e  to  human  ac t i v i t y .  Long- te rm

i rnpact  w i l f  be n ln i -mal  .

M in i ng  ac t i v i t y  w i l l  have  l i t t l e  e f f ec t

on  the  hab i ta t  o f  sma l l  mammal -s .  Sub-

s idence  damage  to  bu r rows  cou ld  i nc rease

mor ta l i t y  and  reduce  rep roduc t i - ve  suc -

cess  tempora r i l y ,  bu t  t he  e f f  ec t  wou l -d

be  tempora ry  beeause  o f  t he  eon t j -nued .

su rv i va l  o f  t he  b reed ing  popu la t i on  i n
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con t i guous  a reas  and  to

t i es  o f  t hese  spec ies .

B i r ds

The  l i s t  o f  b i r d

m ine  pe r rn i t  a rea

10 -10  and  10 -11 .

the  h igh  dens i -

spee ies  found  i n  the

a re  l i s t ed  i n  Tab les

0n1y  two  spec ies  found  i n  the  m ine  pe r -

m i t  a rea  a re  on  the  endangered  spec ies

l i s t :  t he  ba ld  eag le  and  the  pe reg r ine

fa l con .  The  ba ld  eag le  i s  a  w in te r

re  s  ident  on ly  and the pere gr ine f  a l -  con

i s  no t  known  to  nes t  w i t h i n  t he  pe rm i t

a rea .

Po ten t i a l  impac t  on  b i rd  spec ies  r *ou ld

be  l im i t ed  t o  t he  p roposed  new  cons t ruc -

t i on  a reas .  Impac t s ,  howeve r ,  shou ld

be  m ino r  s ince  the  a reas  i nvo l ved  a re

sma l l  and  s ince  equ iva len t  hab i ta t  i s

read i l y  ava i l ab le  c l ose  by .  (See  Rap to r

Survey UDWR Appendix  1  0-A

Amp_lribian,s
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The  th ree  amph ib ians  occu r r i ng  i -n  the

pe rm l t  a rea  (  see  Tab le  1  0 -  4 )  occupy

s im i l a r  hab i t a t s  t h roughou t  t he  reg ion

and  a re  un l i ke l y  t o  be  a f fec ted  i n  any

ma jo r  way  by  p l anned  ac t i v i t i e s .

Rep t i l gs

Rep t i l es  found  i n  the  pe rm i - t  a rea  a re

loea ted  i n  many  o the r  s im i l a r  hab i ta t s

and the i r  popu la t ions wi l - l -  not  be

se r i -ous Iy  impac ted  by  p lanned  ac t i v i -

t i e s .  UDWR pe rsonne l  w i l l  be  no t i f i ed

i f  any  denn i -ng  s i t es  a re  d i scove red

du r i ng  m in ing  o r  cons t ruc t i on .

Aquat ic  Wi l -d l i fe

S i -nee  t he re  a re  no ' pe renn j -a l  s t r eams  i n

the  su r f ace  ope ra t i on  a reas ,  l i t t 1e

impac t  t o  aqua t i c  w i l - d l i f  e  i s  expec ted .

Hun t i ng ton  C reek ,  t he  c l oses t  pe renn ia l

s t r eam to  t he  pe rm i t  bounda ry ,  i s

l oca ted  a  cons ide rab le  d i s t ance  f r om

the  su r f ace  ope ra t i on ,  1 .5  m i  l es .  Th i s  h i gh

q u a  I  i  t y  f  i s h e n y  i s  p r o t e c t e d  t h r o u g h  C o - O p  '  s

S e d i m e n t  C o n t r o l  S t n u c t u r e s  ( s e e  C  h a p t e  r  ? ' l  .
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3 . 5 . 6 . 2 M i t i g a t i n g  M e a s u . r e s  t o  b e  E m p l o y e d

T o  P r o t e c t  F i s h  a n d  W i l d l i f e

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

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

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

t h e  m i n e  p o r t a l  a t  T r a i l  C a n y o n ,  s o  n o  n e w  d i s -

t u n b a n c e  w i l l  r e s u t t .  C o n s t r u c t i o n  w i l t  b e  s c h e d -

u l e d  t o  m i n i m i z e  c o n f l i c t  w i t h  d e e n  a n d  e l k  u s e

p e n  i  o d s  ,

T h e  d i s t u n b e d  a n e a s  w i l l  b e  r e s e e d e d  w i t h i n  t h e

n e x t  g r ^ o w  i n g  s e a s o n  a n d  t h e  n e s u  I  t  i n g  s e r a  I  s u c -

c e s s i o n  w i l  I  a c t u a l l y  b e n e f  i t  d e e r  a n d  e l k .  H a b -

i t a t  l o s s  d u e  t o  c o n s t r u c t i o n  i s  I  i m i t e d  t o  t h e  s i z e

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

w a t e r  i n  t h e  p e r m i t  a r e a  i s  e p h e m e r ^ a  I  c h a n n e l s .

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

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

I n  a d d i t i o n ,  r i p a n i a n  h a b i t a t  w i l l  b e  e n h a n c e d .  ( S e e
S e c t  i o n  1  0 - D  )  .
S t n u c t u r e s  t h a t  p o s e  a  b a r r i e r  o n  h a z a r d  w i l l

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

o r  o t h e r  n e c e s s a n y  p n o t e c t i o n ,  d s  d i r e c t e d  b y  U D W R .

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

n e m o v e  a f l  s u p p o n t  f a c i l i t i e s  u p o n  c o m p l e t i o n  o f

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

n e l a t e d  e n v i r o n m e n t a l  v a l u e s .
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I he  app l i can  b  w i l l  j - n f  o rm  emp loyees  o f

t he  vu lne rab i l i t y  o f  l - oca l  w i l d l i f e  and

w i l l  admon i sh  t hem to  avo id  a l l  ha rass -

men t  o r  unnecessa ry  ac t i v i t y .  I n  add i -

t i on  t he  t r a i n i ng  f i lm  o f f e red  by  t he

UDWR "  Coa l  M in ing  and  Wi ld l  j - f  e r r  w i l l  be

shown  annua l l y  t o  a l l  emp loyees .

Any  d i scove red  w i l d l i f e  impac t  no t  des -

c r j - bed  he re  w i l l  be  m i t i ga ted  by  Co -op

M in ing  Co rnpany  w i t h  me thods  ag reed  upon

by UDWR.

S ince  no  impac t s

ephemera l  wa te r s

nea r  f u tu re ,

conce rn ing  Bea r

a r e  e x p e  c t e d  t o  t h e

o f  m i n e  a r e a  i n  t h e

s p e c i a l  m i t i g a t i o n  P 1 - a n

C r e e k  i s  p r e s e n t e d  h e r e

R , !  1 . ,
l  l f r ' t i  t '

3.5 .6 .3 Moni tor in f l  Prqg.edg le  s

Bea r  C reek  does  no t  wa r ran t  a  b i o l og i -

ca l  o r  hab i t a t  mon i t o r i ng  e f f o r t  i n  t he

a rea  o f  t he  m i -ne  l ands .
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de te rm ined  by  consu l ta t i on  w i th  UDWR.
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3.5 .7 Pro tec t i on  o f  A i r  Q .ua I i t v-

Co -op  M in ing  Company  w i l l  use  t he  bes t

m in ing  t echno logy  ava i l ab le  t o  ma j_n ta i n

max imum u t i l i za t i on  and  conse rva t i on  o f

coa l  wh i l e  p rese rv i ng  env i r onmen ta l  i n t e -

g r i t y .  The  ope ra to r  w i l l  emp loy  the  bes t

managemen t  p rae t i ces  f o r  f ug i t i ve  dus t

con t ro l .  The  Na t i ona l  Amb ien t  A i r  Qua l i t y

s tandard,  (  uuQs )  w i l l  be  wel l  main ta ined .

3.5 .7  .1 Pro ieeted Impacts  o f  l * I in inF

Operat ion on A i r  Qual i_ t .y

Par t i cu la tes  a re  the  on l y  po l l u tan t  wh ich

mtgh t  impae t  a i r  qua l i t y  a t  t he  m i -ne  a rea .

rnc rease  l n  concen t ra t i ons  o f  o the r  po l l u -

tan ts  such  as  su l fu r  d iox ide ,  n i t rogen  ox id .e ,

ca rbon  monox ide  and .  pho toehemiea l  ox idan ts

wou ld  be  neg l i b l e .  The  ma in  sou rce  o f

t o ta l  suspended  pa r t i eu la tes  (  TSp  )  wou ld  be

coa l  pa r t i c l es ,  wh i ch  wou ld  se t t l e  ou t  w i t h -

i n  sho r t  d i s t anees  (  r  m i l e  o r  l ess  )  downw i -nd . .

The mi -n ing operat i -on would  not  be a  f f  ma j  o r

sou ree I t  und .e r  t he  P reven t i on  o f  s ign i f  i can t
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o

Dete r  j - o ra t i - on  (  PSD )  
"ugu la t i ons  

because

to ta l  annua l  con t ro l l ed  em iss i ons  o f

pa r t i  cu l -a te  ma t te r  a re  expec ted .  t o  be

less  t han  25A  ton / yea r .

The  l eve l  o f  es t i u ra ted  impac ts  can  be

pu t  i n  pe rspec t i ve  by  compar ing  the  ca l -

eu la ted  po l l u tan t  g round- leve l  coneen t ra -

t i on  w i th  the  NAAQS es tab l i shed  fo r  p ro -

tec t i on  o f  human  hea l th  and  we l fa re .

The  wo rs t  ana l ys i s  o f  impae ts  (Ae ro -

V i ronmen t ,  1977 )  shows  t ha t  t he  t o ta l

g round- leve1  concen t ra t i on  i -nc lude ing  an
2

average background o f  20 Hg/  n '  would  be

wel - l  und.er  the f  edera l  s  e  c  ondary  s tand.ard

o f  15O Hg / *3 .

Du r i ng  t yp i ca l  me teo ro log i ca l  cond i t i ons ,

impac ts  i n  t he  reg i -on  wou ld  be  l ower  than

quan t i t l e s  de r i ved  f r om the  wo rs t  case

ana l ys i -  s  r esu l t i ng  f  r om i nc reased  d i sp€ r -

s ion dur ing the Z ly -hour  per iod.  The in-

creased d ispers  ion woul "d .  be brought  on by

more  no rma l  w ind  speeds  and  more  meande r

i n  t he  w ind  d i r ec t i on  t han  cons ide red  i n

the  wo rs t  case  ana l ys i s .
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The  annua l  TSP concen t ra t i ons  (  i nc lud ing

baekground)  wou ld  be  25  He /^3 ,  wh ich  i s

l ess  than  the  NAAQS o f  60  He / *3 .  The

grea tes t  i npac t  wou l -d  be  nea r  Hun t ing ton

Canyon and i t  would  be caused by human

ac t i v i t y .

The  impac t s  o f  TSP  concen t ra t i ons  f r om

one  sub -a i r  bas in  t o  ad jo i n i ng  ones  wou ld

be  l ow  because  o f  n i x i ng  and  f a l l ou t  ove r

t he  d i s t ances  i nvo l ved ,

3.5 .7 .2 Mi t i ea t i ng  Measu res  t o  be

Emp loyed  to  Con t ro l  A i r

Po l l u tan ts

The  ma in  sou ree  o f  a i r  po l l u tan ts  wourd  be

dus t  f r om au tos  and  t r ucks  t r ave l i ng  on .un -

paved .  roads  and .  f rom coa l  l oad ing  s i t es .

unpaved  road .s  used .  i n  eon  j  unc t i on  w i th  the

m in ing  ae t i v i t i e s  w i t l  be  t r ea ted  w i t h  wa te r

and /o r  non - tox i c  ehemica l  dus t  supp ressan ts .

Veh i cu la r  t r a f f i c  w i l l  be  res t r i c t ed  t o

au tho r l zed .  pe rsonne l  and  max imum veh ic le

speed  w i l l  be  l im i t ed  t o  Z0  m i l es  pe r  hou r .

o
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The  speed  res t r i c t i - on

a long  t he  road . s .

s i gns  w i l l -  be  pos ted

3.5 .7  .3 Air  Qual i ty  Moni tor i .ng P lan

The  rn i n i q€  ope ra t i - on 'wou ld  no t  be  a  t t na jo r t l

sou rce r r  unde r  t he  PSD regu la t i ons  because

to ta l  annua l  con t ro l l ed  em iss i ons  o f  pa r t i -

eu la te  ma t te r  a re  expec ted  t o  be  l ess  and

250  t on / yea r .  The re fo re ,  t he  requ l remen t

fo r  a i r  qua l i t y  mon i to r i ng  i s  no t  an t i c i -

pa ted .  (See  Chap ten  11 ,  U .  Hea l t h  Appnova l  l e t t e r )

Subs idenee  gon t ro l  P lan3.5 .8

Co-op  M in ing  Company  w i l l  use

method o f  n ln ing .  Th j -  s  method

in  Sec t i on  3 .  / + .1

the

i s

room and p i l la r

ou t l i ned  i -n  de ta i l

Max imum ex t rac t i on  cou ld  resu l - t  i n  su r face  subs i -

dence  ove r  a  l ong  te rm .  subs  i -d  ence  w i l l  d .epend  on

the  amoun t  o f  eove r  ove r  t he  coa l  seam,  t he  amoumt

o f  coa l  removed  und .e r  t he  me thods  o f  m in ing  and  the

s t ra t i g raphy  o f  t he  fo rma t ions  above  the  coa l -  seams .

Par t i a l -  ex t rac t i on  l eav ing  the  p i l l a r s  i n  p lace
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The  speed  r : es t r i c t i on  s i gns  w i l l  be  pos ted

a long  t he  roads .

3.5 .7 .3 A i r ua l i t Mo to r  i n P lan

T h e  m i n i n g  o p e r a t l o n  w o y ' f  O  n o t  b e  a  f r m a  j  o r t t

sou rce r r  unde r  t he  PSD f  egu la t i ons  because

to ta l  annua l  con t ro l / ed  emlss j -ons  o f  pa r t i -

cu l a te  ma t te r  a re  * / p *c ted  t o  be  l ess l and

Th re fo re ,  t he  requ i remen t

n i t o r i ng  i s  no t  an t i c i -

f r

1 i  ty f"
3.5 .8 Subs id nce  Con t ro l  P lan

Co-op  M in ing  Com y w i l l  use the room and p i l la r

i s  ou t l i ned  i n  de ta i lme thod  o f  m in i -ng .

i n  Sec t i on  3 . / u .1

i s  me thod

Max imum ex t rac t i on  cou ld  fo "u l t  i n  su r face  subs j -_

dence  ove r  a  l ong  t e rm .  sub \ i dence  w i l l  depend  on

the  amoun t  o f  eove r  ove r  t he  c \a l  seam,  the  amoumt

o f  coa l  removed  under  the  me thodb  o f  m in ing  and  the

s t ra t i g raphy  o f  t he  fo rma t ions  above  the  coa l  seams .

Pa r t i a l  ex t r ac t i on  l eav ing  t he  p i l l a r s  i n  p l ace

25A ton /yea

r  a l - r  qua
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wi l l  r eduee  o r  e l - im ina te  subs idenee ,  bu t  i s  l ess

des i r ab le  f r om a  s tandpo in t  o f  max imum eeonomie

resou rce  reeove ry .

There  a re  no  known  an t i c i pa ted  e f fec ts  f rom sub -

s  idence due to  the amount  o f  overburd.en and the s .bra ta

above  t he  coa l  seam.  Su r face  f r ae tu res  on  t he  pe rm i t

a rea  have  been  m i -n ima l - .

Neeessa ry  suppor t  p i l l a r s  w i r l  be  re f t  i n  p lace  to

assu re  en t r i es  fo r  t he  con t i -nua t i on  o f  n in ing  as  pe r

m ine  p l an .

Ba r r i e r  p i l l a r s  w i l l  be  l e f t  t o  p ro tee t  t he  esca rp -

men ts  f r om mass  f a i l u res .  Rock  f o rma t i - ons  a re  a l - l

sed imen ta ry .  They  a re  eomposed  o f  s t ra t i f  i ed  l a ; re rs

o f  f r i ab le  sands tone  and  so f  t  s i l t  and  e lay  sha l -es .

The  j  o ln ted ,  wea the red .  na tu re  o f  t he  rock  r  comb i i red

wi th  the in ter layer ing o f  the sand.s tone and sha le

con t r i - bu te  to  f requen t  rock fa r l s  and .  m ino r  s lope ,

f a i l u r : es  a l ong  t he  , s t eep  esca rpmen t  s l opes .  ,

Subs idence  w i l l  have  no  e f fec t  on  the  su r face  fac i l i -

t i e s  s i nee  no  such  s t r ue tu res  a re  l oea ted  ove r  m ined -

ou t  a reas .
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3.5 .8 . ' l Prp. ' i  e"q!e{  Impa-cts o{  Sr fhs i .deqqs

The  su r face  o f  t he  a rea  to  be  m j -ned  tha t  m igh t

be  impae ted  by  subs idence  i s  used  p r i -mar i l y

f o r  ea t t l e  g raz ing  and  w i l d l i f e  hab i t a t .  No

known aqu i fe r  ex i s t s  above  the  immed ia te  coa l

zone .  Bu i l d . i ngs ,  conveyo rs ,  e t c .  f  o r  t he

m in ing  ope ra t i on  a re  a l l  l o ca ted  Eas t  o f  t he

coa l  f i e l d .  rn  genera l  t he  a rea  i s  rugged  w i th

l im i t ed  aecess  and  no t  r ead i l y  access lb l e  t o

the  pub l i . c .  Subs idence  i s  no t  expec ted  t o  be

s ign i f i can t  a t  t he  dep ths  i nvo l ved ,  i n  t he  new

areas .

3.5 ,8 .2 Cogt rq l  Measures  tg  Mi t i sa te  fSp.ac ts

The  impac t  o f  t he  obse rved  subs idence  w i l l  be

eva lua ted .  and  used  as  a  gu ide  i n  de te rm in ing

the  need  f o r  con t ro l  o f  subs idence  and  f o r  m i t i -

ga t i -on .  The  need  f  o r  subs idence  con t ro l  and

fo r  a  spec i f i c  m i - t i ga t i ng  measu re  w i l l  need  t o

be  s i t e  spec j - f i c .  The  su r face  wa te r  supp ly  w i l l

need  t o  be  p ro tec ted  o r  m i t i ga t i ng  measu res

u t i l i zed  i f  adve rse  impae ts  oecu r .
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Subs idence  eon t ro l

seve ra l -  me thods  as

can  be  accomp l i shed

needed ,  sueh  as  3

by

1) Not  pu l l i ng  p i l l a r s  i n  se lec ted

sens i t i ve  a reas  (  i .  e  .  nea r  ou t -

e rops  )  .

Un i f o rm  ex t rac t i on  t o  m in im i ze

impac t s .

2)

Mi t i ga t i ng  measu res  a re  l im i t ed  i n  t h i s  r e l a -

t i ve l y  i naecess ib le  a rea .  Damage  to  any  su r : -

f  aee  s t rue tu re  s  i - nc lud ing  f  ences  and  road .s

can be repa i - re ,c  .  The rn i  t iga t ion o f  f low re-

duc t i ons  o r  d ry ing  up  o f  a  wa te r  sou rce  mus t

be  s i t e  spec i f i e  F l ow  f r om sp r i ngs  can  be  d i -

ve r ted  o r  conveyed  ove r  a  e rack  tha t  rn lgh t

d i s rup t  f 1ow.  Wate r  can  be  supp l i ed  to  the

a rea  i f  a  c r i t i ca l  need .  ex i s t s .

3.5 .8 .3 qubs j -dence Moni  tor  ing

A base me,p has been prepared showi -ng contours

and  su r f aee  f ea tu res  t ha t  m igh t  be  impac ted  by

subs id .ence ,  sueh  as  su r face  s t ruc tu res  and

sp r i ngs  (  P ta te  i ' - 3  , .  )  .  The  ex ten t  o f
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m i n i n g  i s  s h o w n  o n  P l a t e  3 - 4  a n d  t h e  a r e a  w h e n e  p i l l a r s  w i l l

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

u a  I  l y .  C o - O p  w  i  |  |  n o t  i f  y  a d j a c e n t  p o n p e r t y  o w n e n s  c o n c e r n  i n g

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

C o - O p  w i l l  c o n d u c t  a n  a n n u a l  s u n v e y  t o  i d e n t i f y  a l l  e v i d e n c e

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

o b s e r - v a b  l e  s u b s i d e n c e .  D e t a  i  l s  a n e  a t t a c h e d  u n d e n  A p p e n d  i x

3 - 5 - B A .

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

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

u a t e d .

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

p  I  a n  a r  e a ,  i m p a c t s  w  i  |  |  b e  a n  t  i c i p a t e d  a n d  h a z a r d s  a s s e s s e d

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

I , 0 0 0  f e e t  o n  m o n e  i n  t h e  w e s t e n n  p o r t i o n  o f  t h e  m i n e  p l a n

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

o v e n l  a y  i n g  t h e  B  l a c k h a w k  c o a  I  b e d  s h o u  l d  b e t t e r  d  i s t n  i  b u  t e

s t n e s s e s  a n d  n e d u c e  t h e  t e n d e n c y  f o r  s u n f a c e  c n a c k s  a n d  s u b -

s i d e n c e  a t  t h e  s u r f  a c e .

3 . 5 . 9 W a s t e  D i s p o s a l  P l a n s  ( S p o i l s ,  C o a l  P r o c e s s i n g  W " = t e = . .

M  i  n e  D e v e  l o p m e n  t  W a s t e s ,  N o n - C o a  I W a s t e s ,  R e m o v a  I

H a n d  I  i n g  a n d  S t o r a g e .

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

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

t o  m a x  i m  i z e  c o a  I  n e m o v e l  .  I  t  i s  f o r  t h e  a b o v e  p u n p o s e  t h a t

C o - O p  h a s  d e s  i g n a  t e d  a  w a s t e  r o c k  s t o n a g e  s  i  t e  i n  T n a  i  I  C a n y o n  .

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

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

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

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

i f i c a t i o n  o f  N e w  P e n m i t  A p p l i c a t i o n .  C o - O p  w i l l  s u b m i t  p l a n s

f o n  t h e  u n d e n g r o u n d  w a s t e  d i s p o s a l  s i t e  a t  l e a s t  9 0  d a y s  p r ' i o r

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

i s  a p p n o v e d .

uMc  817 .89 D I  SPOSAL OF NON-COAL WASTE

T h e  c o - o p  i s  p r e s e n t l y  u n d e n t a k i n g  a  m a s s i v e  c l e a n - u p

o p e r a t  i o n  w h e r e i n  I  a n g e  q u a n  t  i  t  i e s  o f  s c r a p  h a v e  a  I  r - e a d y

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

c o m p  l e t e  ( S e p t e m b e n  1  ,  1  9 8 3  )  t t r e  b a  l a n c e  o f  t h e  s a  l v a g e a b  l e

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

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

n u m b e r  o f  t h e  t e c h n i c a l  s t a f f  i n  J u l y  o f  1 9 8 3  a n d  w a s  g e n e r -

r a t e d  a n d  s u b m i t t e d  t o  t h e  D i v i s i o n  f o r  t h e i r  r e v i e w  p n i o r  t o
I

i m p l e m e n t a t i o n .  l t  i s  d i s c u s s e d  i n  A p p e n d i x  3 . 3 . 4 . A  S e c .  8

p a g e s  3  t h r o u g h  1 2 5 .

3-7 4 5 /10 /85



I n  t he  i n te r im ,  t he  equ lpmen t  wh ich  i s  no t  sc rapped

ou t  w i l l  be  tempora r i l y  s to red .  on  the  d i s tu rbed

s i t es  i n  bo th  Bea r  and  [ g -a i l  Canyon ,  ,  These  s i t es

w i l l  be  s i t ua ted  i n  such  a  manner  to  i nsu re  tha t

wha teve r  runo f f  resu l t s  f rom the  a rea  w i l l  pass

th rough  des igna ted  sed . imen t  f ac i l i t i e s .  The  non -

coa l  was te  (  o the r  t han  rock  re fuse  )  genera ted .  i n  t he

o f  t he  m ine  w i l l  be  p laced  i n  me ta l  dump-opera t i  on

s te r s  wh i ch  a re  s t r a teg i ca l l y  l oca ted  on  t he  p rop -

e r t y .  A  l oca l  t r ash  co l l ec to r  i s  eon t rac ted  t o  r e -

p lace  these  b ins  when  they  a re  app rox ima te l y  BOf r

f ul-l .

3.5 .9 .1 Proi.ected Itspaq.t.s .o.{ DisposaL

Areas  and Methods  on  the

Envi ronment

No t  App l i eab le

3.6 RECLAMATION PLAN

Co-op  M in ing  Company ,  upon  eomp le t i on  o f  m in ing  on

th i s  pe rm i t  a rea ,  w i l l  r ec la im  a l l -  d i s tu rbed .  su r face

a reas  as  d i l i gen t l y  and  rap id l y  as  poss ib l e ,  t o  r e -

s to re  t he  p rope r t y  t o  a  va r i e t y  o f  a l t e rna t i ve  uses .
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The  pos tm in ing  l and  uses  eou ld  be  g raz ing r  r €c rea t i on ,

w i l d l i f e  and  m ine ra l .

conc re te  f ounda t i ons

ma te r i a l .

Whe re  phys iea l l y  poss ib l e ,  d i _s tu r d  a reas  w i l l  be

s  ca r i f i ed  ,  s l oped ,  t opso i l ed  and

b e f  o r e  t h e  n e x t  g r o w i n g  s e a s  o l 1  .

Por ta l s  w i l l  be  e l osed  and

w i l l  be  bu r ied  w i th  f i l l

seeded  o r  p l an ted

The  s i t e  w i l l  be

revege ta ted  w i t h  a  n i x t u re  o f r asses ,  f o rbs ,  b rush

and  t rees  as  ag reed .  upon  w i th the appropr ia te  land

t  agene ies .  Ree la i ed  a reas  w i l l  be  ma in -nanage  m

ta  i ne  d

p lan ted

t ime .

unt i s tab le  up  to  f ve  yea rs .  Seed  w i l l  be

with th rq  best  tec iques  ava i l ab le  a t  t ha t

under 3-F )
(  Seed  L i s  t  \ t ach

, t he n ine  po r ta l - s ,  w i l l  be

h i s  w i l l  aeeomp l i sh  a

f f  and  revege ta t l ng

con lqa rab le  to  ex i s t i ng

to  sea l

t hese

e  sea l s

gr

l_ on

d .

l_n

at

t

e

1

t

t

I

e

o

g

s

tq

ri(

E I

Proposed  access  road

rec la imed  and  revege

dua l  pu rpose  o f  eon t

t he  h i ] l s i des  w i t h  v

g rowth .

\ \
The  i n i t i a l ' \  

"  
t ep  i n  t he  ree lamat ion  p lan  i s

\
a l l  l a rge -d i \me te r  open ings  by  back f i l l i ng

open ings  w i t h \on -combus  t i b l e  ma te r i a r -  .  Th
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The  pos tm in ing  l - and  uses  w i  |  |  be  g raz ing  r  r €c rea t i on ,

w i l d l i f  e  and  rn ine ra l  .  Po r ta l - s  w i l l  be  e losed  and

eonc re te  founda t ions  w i l l  be  bu r ied  r ^ r i t h  f i l l

ma te r i a l .

where  phys i ca l l y  poss ib l -e ,  d l s tu rbed  a reas  w i l - l  be

sca r i f i ed ,  s l oped ,  t opso i l ed  and  seeded .  o r  p l an ted

be fo re  t he  nex t  g row ing  season .  The  s i t e  w i l l  be

revege ta ted  w i t h  a  m ix tu re  o f  g rasses ,  f o rbs ,  b rush

and  t rees  as  ag reed  upon  w i th  the  app rop r ia te  l and

managemen t  agenc ies .  Rec la imed  a reas  w i l l  be  ma in -

ta. _i-ne d**Bp"! +l*.q_l*Pl e ..p! jg_ "r*_"_Jgars :. s::.*_ 
::j1"3

p lan ted  w i th  the  bes t  t echn iques  ava i l ab le  a t  t ha t

t ime .  (  Seed  L i s t  A t taehed .  und .e r  3 -F  )

P roposed  access  roads ,  t o  t he  m ine  po r t a l s ,  w i l l  be

rec la imed  and  revege ta ted .  Th i s  w i l l  aeeomp l i sh  a

dua l  pu rpose  o f  con t ro l l i ng  runo f f  and  revege ta t i ng

the  h i l l - s i -des  w i th  vege ta t i -on  comparab le  to  ex i s t i ng

g rowth .

The  i n i t i a l  s  t ep  i n  t he  rec l ama t i - on  p l an  i s  t o  sea l

a l - l -  l a rge -d iamete r  open ings  by  back f i l l i ng  these

open i -ngs  w i th  non -combus t i b le  ma te r ia l  .  The  sea ls
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wi l l  be  des igned  such  t ha t  r n i ne  d ra i - nage ,  i f  any ,
r

wi l l  no t  en te r  su r f ace  wa te r  bod ies .  Fo r  a  more

r l e ta i  l c r l  r l esc r i p t i on  o f '  Lhe  sea l i ng  o f  open ings ,

see  Sec t i on  3 .6 .3 .1 ,  Sea l i ng  o f  M ine  Open ings ,

D r i l l  Ho les ,  We l l s ,  e t c .

The  nex t  s t ep  i n  r ec l ama t i on  wou ld  be  t he  renova l

o f  a l l  su r f ace  s t r uc tu res ,  equ ipmen t  and  road

b lack top .  0nce  t h i s  has  been  accomp l i shed ,  a l r

so l i d  was te  gene ra ted  i - n  t he  abandonmen t  ope ra t i on

w i l l  be  co l l ee ted  and  removed  f r om the  rec l a im ing

a reas .  Add i t i ona l  i n f o rma t i on  conce rn ing  t h i s

aspec t  o f  t he  rec l a rna t i on  p l an  i s  p resen t  i n  Sec t i on

3 .6 .3 .2 ,  Remova l  o f  Su r face  S t ruc tu res .

Back f i l l i ng  o f  t he  sub te r ranean  po r t i on  o f  t he  s i l os ,

ho f  es  and  dep res  s i - ons  w i l l  be  t he  nex t  r ec l ama t i on

ac t i v i t y .  Once  t he  back f i l l i ng  i s  comp le ted ,  t he

d i s tu rbed  a reas  w i l l  be  g rad "ed  and  recon tou red .

A  de ta i l ed  desc r i p t i on  o f  t h i s  r ec l ama t i - on  phase  i s

f ound  i n  Sec t i on  3 .6 . l r ,  Back f i l l i ng  and  Grad ing .

A  su i t ab l y  pe rmanen t  and  d i ve rse  vege ta t i ve  cove r
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t o  bene f i t  w i l d l i f e  w i l l  be  es tab l i shed  on  a l l  a f -

f ec ted  a reas  o f  l and .

Land  rec l ama t i on  w i l l  t ake  p l ace  as  soon  as  poss i -

b l e  a f t e r  su r f ace  d i s t u rbance .  A l l  cu t  and  f i l l
b r - . w

s lopes  resu l t i ng  f r om cons t ruc t i on  o f  access  roa f l . - g
\dd , * r . * *  

* * * ; ;S-  

-  - -  

1 , :  r { r r ' - " f r * r , i i ' . ' ^ ip "  / , r t r r * rn jFrs { l * }a } {

and  ra i l r oads  w111  be  s tab i l i zed  and  revege ta ted  a t
. d * P g * d , d l d f f i | f f i r * F i ' s f f i : } . 1 4 ! r l ' . d . r ' * 4 s " ! ! . - " * t . , i i 1 ' ] , r r ; l i { d 4 ; l ' l ' i n . | . n : 4 i ' : ; f . . . ' . . , . , * f @

t he  f i r s t  seasona l  oppo r tun i t y .  A reas  occup ied  by
, ? ' J A r y i * # r * t i 9 . / , l . { ' j { . . r r ' . ; k + J ' 4 i * r 6 * q & * I ! i l h ; i F i s , 5 . W F ' ' . @ 9 @ * r J : % ; .

suppor t  f ac i t i t i es  suq , l  as  roads ,  o f f  i ce  bu i - l d ings  '
i

shops  ,  eoa l  hand l i ng  s t , ruc tu re  s  and  conveyo rs  w i l l
\

no t  be  rec l a imed  un t i l  ponc lus i on  o f  t he  m in i - ng  ope ra -
1

t j -ons .  Demol i t i -on and rqmovat  
" l - : - . l lu* t ,ures 'shou ldi

commence  i n  Ma 2A33 .  Po r ta l  sea l s  and

grud i t€  shou ld  eommence  i [  June  and  be  comp le ted  by
I

Sep tember ,  2033 .  D r i l l  and  hyd roseed ing  and  s t r ean

enhancemen t  work  shou ld  be  
' ' , comp le ted  

by  0c tobe r  3Oth .

The  a rea  shou ld  be  mon i to red  du r ing  Ju l y  ,  2A34 ,  and
' I

again  dur ing Ju ly  ,  2 .O35.  At  , th i .s  po in t  shrub and
i

t r ee  dens i t y r  &s  a  resu l t  o f  p l an t i ng ,  can  be  de te r -

m j -ned .  When  the  vege ta t j -on  s ta \ rda rd  i s  ach ieved ,

t he  sed imen t  con t ro l  s t r uc tu res  \ i 11  be  removed .

3.6 .1 C on tem oraneous  Rec amat  i  on

In te r im  rec l ama t i on

occu r  i n  a reas  t ha t

(du r i ng  ope ra t i ons )  w i l l

a re  n0  l onge r  needed  o r  t ha t
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Fi$": f,:,rl:' $'Elffiffi
f'#41rr ; ., lgg5

t o  b e n e f i t  w i l d l i f e  w l l l  b e  e s t a b l i s h e d  o n  a l l _  a f -

f  e  e  t e c l  4 p e r  s r  o f  l a n d  .

Land  rec l ama t i on  w i l l  t ake  p l ace  as  soon  as  J )o r i s i - -

b l e  a f  t , e r  su r f a r : e  c l i s t u rbance .  A1 l  eu t  and  f  i  1  I

s l - opes  resu l t i ng  f r om cons t ruc t i on  o f  access  roads

and  coa l  yands  w i l l  be  s tab i l i zed  and  revege ta ted  a t

t he  f i r s t  seasona l  oppo r tun i t y .  A reas  occup ied  by

suppo r t  f ac i l i t i e s  sueh  as  roads ,  o f f i ce  bu i l d i t r gs ,

shops ,  coa l  hand l i ng  s t r uc .Lu res  and  conveyo rs  w i l t

no t  be  rec l a imed  un t i l  conc lus i on  o f  t he  m in ing  ope ra -

t i ons .  Demo l i t i on  and  remova l  o f  s t r ue tu res  shou ld

commence  i n  Ma rch ,  Ap r i l ,  2033 .  Po r ta l  sea l s  and

g rad i . r g  shou l -d  commence  i n  June  and  l r t , i  comp le ted  by

S*p tember ,  2O33 .  D r i l l  and  hyd rosecc i  Lng  and  s t r eam

enhancemen t  wo rk  shou ld  be  co rnp le  t ed  by  0c tobe r  30 th .

The  a rea  shou ld  be  mon i t o red  du r i ng  Ju1y ,  2o34 ,  and

aga in  du r i ng  Ju1y ,  2035 ,  A t  t h i s  po in t  sh rub  an 'd

t r ee  dens i t y  r  &s  a  resu l t  o f  p l an t i ng ,  can  be  de te r -

m ined .  When  t he  vege ta t j - on  s tanda rd  i s  ach ieved ,

t he  sed imen t  con t ro l  s t r uc tu re  s  w i l l  be  removed  .

3.6 .1 C on t -g  mporane ou s  -Re-c  lamat  j -  on

In te r im  rec l ama t i on

oc  cu r  i n  a reas  t ha  b

(  du r i ng  ope ra t i ons  )  w i l l

a re  no  l onge r  needed  o r  t ha t
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n e q u i r e  s h o r t - t e r ^ m  s t a b i l i z a t i o n .  T h e s e  a n e a s  w i l l  b e  s e e d e d

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

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

( A p p e n d i x  3 - C ) .  T h i s  s a m e  p r - o c e d u n e  w i l l  a p p l y  t o  a n y  a r e a

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

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

3 . 6 . 2 S o i  I  R e m o v a  I  a n d  S t o r a g e

T o  p n e v e n t  s u i t a b l e  t o p s o i l  f n o m  b e i n g  w a s t e d  o n  c o n t a m i n -

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

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

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

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

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

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

p l a n .  T h e r e  i s  a p p r o x i m a t e l y  2 , 6 0 0  c u .  y d s .  o f  t o p s o i l  o n  s i t e

i n  B e a n  C a n y o n .  T h e  b a l a n c e  o f  5 , 5 0 0  c u .  y d s .  h a s  b e e n

p u n c h a s e d  f  n o m  R A C O  C o m p a n y  a n d  w a s  t e s t e d  t o  i n s u n e  i t s

c o m p a t i b i l i t y .  S e c .  8 . 6  p a g e s  B - 1 6  t h n o u g h  8 - 1 6 0  d e t a i l

s t o r a g e .  ( S e e  A p p e n d i x  3 - D ) .

't'li.l : € J

tsi+ -

t . .

t ' :
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r equ i re  sho r t - t e rm  s tab i l i za t i on .  These  a reas

w i l l  be  seeded  and  mu l ched .  0 the r  a reas  may

be  re  c ta imed  a t  d i f  f  e ren t  t i -mes  du r i ng  t he

ope ra t i on  as  spec i f i c  ac t i v i t i e s  a re  conc luded .

(Append j - x  3  -  0  )

3.6 .2 S o i l  R e m o v a l  a n d  S t o r a g e "

. To  p reven t  su i t ab le  t op o i l  f r om be ing  was ted

o r  con tam ina ted  by  spo j I  o r  o the r  was te  ma te -

r i a l s  t opso i l  w i l l  be removed  f r om any  new  con -

s t r uc t i on  a reas  as  a sepa ra te  ope ra t i on .  The

top" tq i l  w i l l  be  s toTbkp i l ed  and  p ro tec ted  f rom

wind  ahd  wa te r  e rds ion  and  con tamina t l on  wh ich

migh t  1e \sen  i t s / capab i l i t y  t o  suppor t  vege ta -

t j - on .  TheYo l l r 6w ing  subsec t i ons  dea l  spee i f  i -

ca1 l y  w i th  tPhd  va r ious  phases  o f  t he  topso i l

and  subso i l  [ an$ ing  p1an .  The re  i s  app rox ima te*

l y  2 ,600  ed .  yds . \ f  t opso i l -  on  s i t e  i n  Bea r

Canyon . e  b a l a n c e \ f  2  r  5 A A  c l l .  y d s .  h a s  b e e n

op t i oned / f r om RAC0  Comlqny  and  i s  p resen t l y

be ing  t ds ted  t o  i nsu re  i t \  eompa tab i l i t y .  f f

t h i s  ma te r i a l  i s  sa t i s f ac toYy ,  i t  w i l l -  be  pu r -

chased  s tockp i l ed  and  revege ta ted  a t  i t s  p re -

sen t  l oca t i on  (ad jacen t  t o  CV  Spu r  -  Ca rbon

Coun ty ,  U tah .  (  See  Append i x  3 -D  )
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Tops  o i l  Rgmova l

A t  t he  s ta r t  o f  any  cons t ruc t i on  phase ,  t op -

so i l  has  been  co l l ec ted .  f r om the  a rea  whe re

useab le  so i l  ex i s t ed .  Ex i s t i ng  vege ta t i on

has  been  removed .  and  t he  t opso i l  eo l l ec ted

p r i o r  t o  excava t i on  o r  o the r .  su r f ace  d i s t u r *

bance  ope ra t i ons  w i t h i n  t he  a f f ec ted  a reas .

The  dep th  o f  t opso i l -  r emova l  i - n  each  case

depends  on  the  amoun t  o f  A  and  B  ho r i  zon  ma te -

r i a l  as  de f i ned  i n  OSM Regu la t i on  30  CFR 783 .21

and  783 .22 .

The  t opso i l  r emoved  i n  t hese  a reas  eons i s t s

o f  A  ho r i zon  qua l i t y  ma te r i a l  and  B  ho r j - zon

qua l i t y  ma te r i a l  .  The  C  ho r i zon  ma te r i a l  was

no t  r e rnoved  s i nce  i t  i s  no t  su f f i e i en t l y  capab }e

o f  suppo r t i ng  d i ve rse  vege ta t i - on .  Chap te r  8

p resen ts  add i t i ona l  so i l  i n f o rma t i on .

The  equ ipmen t  used  f o r  t opso i l  r emova l  cons i s ted

o f  bu l " l d  oze rs  r  f r on t -end  l oaders  and  dump t rucks .

The  use  o f  bu l l doze rs  r equ i re  push ing  o f  t he

topso i l  t o  a  co l l ec t j - on  po in t  f o r  l oad ing  i n to
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dump  t r ucks  o r  o the r  means  o f  t r anspo r ta t l on

to  t he  des igna ted  s tockp i l e .  Adequa te  supe r -

v i so ry  pe rsonne l  we re  p resen t  a t  t he  t ime  o f

t opso i l  r emova l  t o  i - ns t r uc t  t he  equ ipmen t

ope ra to r s  i n  t he  p rope r  t echn iques  o f  t opso i l

r enova l  and  t o  ensu re  t ha t  r equ i red  ho r i zons

were  removed  and .  s t o red ,

Topso i l  S tockp i l e

Du r i ng  any  s tockp i r i ng  ope ra t i on ,  unnecessa ry

compac t i -on  was  p reven ted  by  I im i t i ng  the

equ ipmen t  t r a f f i c  ove r  t he  s tockp i l e .

P lans  i nvo l v ing  tops  o  j - r  s to rage  ean  be  l abe l -ed

as  I t sho r t  t e rm t r  o r  t t l ong  t e rmr r  depend ing  on  com-

p re t i on  o f  ac t i v i t i e s  i - n  each  a rea  and  t he

ree lama t i on  sehedu l -e  p resen ted  i n  sec t i on  3 .6 .6 .

Shor ! , -Te . rm Topso i l  S tg lpge ,A f ,eq . f l  
I

Sho r t - t e rm  s tockp i l es  o f  t opso i l  w i l l  be

fo r  a reas  to  be  rec la imed .  a l - rnos t  immead ia -

t e l y  upon  cu t t i ng  and  a t  f i na1  g rade .  Top -

so i l  w i l l  be  red i s t r i bu ted  p rompt l y  t o

m ln : -m lze  na tu ra l  deg rada t  j _on  p roces  se  s  .

(  such  as  , p i pe l  j - ne  t r enches ,  e t c .  )
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Long- : le rm Topso i l  S tora f te  Areas

Dur i ng  any  new  cons t ruc t i on  o f  a reas  t ha t

w111  be  used  fo r  t he  du ra t i on  o f  t he

m in ing  ope ra t i on  w i t h i n  t he  pe rm i t

a rea ,  t opso i l  w i l l  be  co l - l ec ted  and

and  s tockp i l ed .  The  t opso i l  w i l l  be

used  l - a te r  f o r  pos tm in ing  ree l - ama t i on

o f  t he  aband  onmen t  a reas  .  O the r  l ong -

t e rm  s tockp i l es  w i l l  be  es tab l i shed  a t

t he  p roposed  l oad  ou t  s i - t e  .

TopFo i l .  B ro tec t i . o+

The  sho r t - t e rm  tops  o i l  s t ockp i l e  r . r i I l  be  sp rayed

w i t h  wa te r  o r  t empo ra r i l y  vege ta ted  t o  r e ta rd  e ro -

s i on ,  The  l ong - te rm  topso l l  s t ockp i l e  w i l l  be  p ro -

t ec ted  by  t he  f o l l ow ing  ope ra t i ona l  s t eps :

A  s  tab l -e  su r f  ace  w i l l  be  p rov ided

i -n  an  a rea  ou ts ide  the  i n f l uence

o f  ac t i  ve  ope ra t i on  .

As  a  s tockp l l e  i s  co rnp le ted '  i t

w111  be  l e f t  i n  a  r ough  cond i t i on

to  m in im i ze  e ros ion '
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S t o c k p i l - e s  w i l l  b e  s i t u a t e d  a n d

p r o t e c t e d  t o  p r e v e n t  w a t e r  e r o -

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

a g e n t .

Sto rage  p i l es  'w i l l

w i t h  qu iek -g row ing

z ing  p l an t s .

b e  v e g e t a t e d .

s o i l - s t a b i l i -

frqffitrffif vFD
f t4AYt/ tgg5 o

lj.u^':,ur\J (rf. otLijA,s & Mtfvti\lG

T h e  s  t o  r : k p i l e d

w i s e  d i s t u r b e d

o p e r a t i o n  o n  a

S igns  w i l l -  be  pos ted  t o  p ro tec t

t he  s tockp i l es  f r om acc iden ta l

use  as  f i l l  o r  f r om o the r  i nad -

ve r t en t  ma te r i a l  con tam ina t i on .

The  es tab l i shmen t  o f  nox ious

p lan t  se r i es  w i l l  be  p reven ted .

t opso i l  w i l l  no t  be  removed  o r  o the r -

un t i f  r equ i red  f o r  t he  red i s t r i bu t i on

p repa red ,  r eg raded  d i s t u rbed  a rea .

Tops  o_ i  l -  Red i . s  t r i bu t  ]  g r t

P r i o r  t o  t o p s o i l  r e d i s t r i b u t i o n ,  r e g r a d e d  l a n d  w i l l

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

g r o u n d  s u r f a c e  w i l l  b e  r i p p e d  t o  a  d e p t h  o f  1 4 , ,

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

p r o m o t e  r o o t  p e n e t r a t i o n .

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

W i t h i n  a t e n  d a y pe r i od  p r i o r  t o  seed ing  '

t opso i l  w i l l  be  d i s t r i bu ted  on  a l l  a reas  t o  be  re -

c l a imed  .  Du r  i . , g  t h i s  t ime  t he  t opso i - l  w111  be  a l -

l owed  t o  se t t l e  and  a t t a i n  equ i l i b r i um  w i t h  i t s

na tu ra l -  env i r onmen t .  Th i s  p rocedu re  w i l l  be  f o1 -

l owed  f o r  a l l  a reas  i - n  wh i ch  f ac i l i t i e s  such  as

roadbed  ,  m ine  pad  s  and  bu i l d i ng  s  i  t e  s  a re  t o  be

abandoned .

T o p s  o  i 1  r e d i  s  t r i b u t i o n  p r o  c e d u r e  s  w i l l -  e n s u r e  a p -

p r o x i m a t e  u n i - f o r m  t h i c k n e s s  o f  6 r ' c o n s i s t a n t  w i t h  t h e

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

d i s t r i b u t e d  a t  a  t i m e  o f  t h e  y e a r  s u  j -  t a b l e  f  o r  7

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

'

To  m in im i ze  compac t i on  o f  t he  t opso i l  f o l l ow ing  re -

d i s t r i bu t i - on ,  t r ave l  on  rec l a imed  a reas  w i l l  be

l im i t ed .  A f  t e r  t opso i l  has  been  a .pp l i ed ,  su r f  ace

compac t i on  w i l - l -  be  reduced  by  us ing  a  d r y l and  ch i se l

p l ow  runn ing  a t  a  su i t ab le  dep th .  Th i  s  ope ra t i on
I

wi l l  a l so  he lp  p repa re  a  p rope r  seed  bed  and  p ro -

t ec t  t , he  red i s t r i bu ted  t opso i l  f r om w ind  and  wa te r

1
0
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e r o s i o n .  C o - o p

g u q r d  a g a n i s t

o f  t o p s o i l -  a n d
C h a p t e r  B ,
t o  e n s u r e  t h e

M i n i n g  C o m p a n y  w i l l  e x e r c i s e  c a r e  t o

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

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

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

t n

3.6 .3 F ina l  Abandonmen t

Co -op  M in ing  Company  an t i c i pa tes  t ha t  t he  pos tm in ing

l - and  . uses  o f  t he  pe rm i t  a rea  w i l l  be  t he  same  as

the  p rem in ing .  S ta te  and  l oca l  gove rnmen ts  have

no t  p roposed  any  l and  use  changes  f o r  t he  pos t rn i n i g

pe r i od .  Th j - s  sec t i on  de l i nea tes  t he  abandonmen t  and

rec lama t i on  s teps  t o  be  t aken  wh i ch  w i l l  a l l ow  a

re tu rn  t o  t he  o r i g i - na l  l and  use  once  rn i n i ng  ope ra -

t i ons  a re  comp le te .  I n  gene ra l ,  d i s t u rbed  po r t i ons

o f  t he  m ine  p l an  a rea  w i l l  be  re tu rned  t o  t he i r

o r  i  g ina l  w i  l d l  i  f  u  /  g ra  z  i ng  hab i  t a t  .

Me th -od_  o f  Ach iev ing  and  Suppor t i ng  Pgs tm in inF  La l i d

Uses

The  f o l l ow ing  p resen t s  t he  abandonmen t  s t eps  and  re -

vege ta t  t on f  r ec l ama t i on  ac t i v i t i e s  wh i ch  rep resen t

t he  me thod  o f  ach iev i ng  and  suppo r t i ng  pos tm in ing

land  uses .  The  ac t i v i t i e s  a re  o rgan i zed  i n  t he  ap -

1 . , r t r i + i i
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p r o x i m a t e  o r d e n  o f  e x e c u t  i o n .

a  l s o  d  i s c u s s e d  i n  C h a p t e n  4 .

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

3 . 6 . 3 .  1 S e a l i n g  o f  M i n e  O p e n i n g s D r i  I  I  H o l e s ,

W e l l s ,  e t c .

E x p  l o r a  t o n y  H o  l e s ,  B o n e  H o  l e s ,  a n d  W e  |  |  s

U p o n  a b a n d o n m e n t  o f  d n i l l i n g  o p e r a t i o n s ,  a l l

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

s l u n r y .  T h e  s l u n r y  m i x t u n e  w i l l  c o n s i s t  o f  5 . 2

5 . 5  g a l l .  o f  w a t e r  p e n  b a g  o f  c e m e n t .  C o - O p  i s

c o m m i t t e d  t o  p l u g g i n g  a l  I  d n i l  I  h o l e s  w i t h  5  f e e t

o f  c e m e n t  a s  n e q u  i r e d  b y  r u  l e  M 3  ( 5  )  U I U I A  A c t

o f  1  9 7 5 .

S h a f  t s

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

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

o f  a  6  i n c h  t h i c k  n e i n f o n c e d  c o n c r e t e  s l a b  w i l l  b e

u s e d  a s  a  s e a  |  .

r?tr#fff wffiD
twAY 1 7 rcsF

JtuislO,,v 
f ;;: ,cqs * ;,il;r?.t
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The  cap  w i l l  be  equ ipped  w i th

ven t  p ipe  and  w i l l  ex tend  fo r

f ee t  be low  the  su r f ace  o f  t he

a  2  i nch  d i ame te r

a  d i  s t ance  o f  1  5

sha f  t  co l l - a r ,

M ine  En t r i es .  -  UMC 817 ,13 -15

Sea l s  w i l l  be  i ns ta l l ed  i n  a l l  en t r i es  as  soon

as  m j -n ing  i s  cou rp le ted  and  the  m ine  i s  t o  be

abandoned .  The  sea l s  w i l t  be  l oca ted  a t

] eas t  25  f ee t  i ns i de  t he  po r t a l  mou th  en t r y .

P r i o r  t o  i ns ta l l a t i on ,  a l l  l oose  ma te r j - a l  w i t h -

i n  3  f ee t  o f  t he ,  sea l  a rea  w i l l  be  remove ,C  f r om

the  roo f  ,  r i - b  and  f l oo r .  The  m ine  en t r y  sea ls

w i l l  be  made  o f  so l i d  conc re te  b l oeks  (ave rage

m in imum compress  j - ve  s t r eng th  o f  1  , 800  L tb /  i no

tes ted  i n  acco rdance  w i t h  ASTM C1  / r 0 -?0 )  and

mor ta r  (  1  pa r t  cemen t ,  j  pa r t s  sand  and  no  more

than  7  ga l l ons  o f  wa te r  pe r  sack  o f  cemen t  )  t o

f o rm  a  wa l - l  two  b l ocks  t h i ck .

Sea l s  w i l l  be  l ns ta l l ed  i n  t he  f o l l ow ing  manne r :

The  sea l  w i l f  be  recessed  a t  l eas t  1  6  i nches

deep  i n to  t he  r i b  and  12  i nches  deep  i - n to  t he

fLoo r .  No  recess  w i l l  be  made  i r r r t o  t he  roo f  .

The  b l ocks  w i l l  be  a t  l eas t  6  i nches  h i gh r  ex -

cep t  i n  t he  t op  cou rse  and  B  i nches  w ide .  The
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The  b locks  w i l l  be  l a id  and  mor ta red .  i n  a  t rans -

ve rse  pa t t e rn .  I n  t he  bo t t om cou rse ,  each  b l ock

w i l l  be  l a id  w i th  i t s  l ong  ax i s  pa ra l l e l  t o

t he  r i b .  The  l ong  ax i s  i n  succeT€d ing  cou rses

w i l l  be  pe rpenducu la r  t o  t he  1#g  ax i - s  b lock

in  t he  p reeed ing  cou rse .  An  i l r t e r l aced  p i l as te r

w i l - I  be  cons t ruc ted  i n  t he  ce r l t e r .  The  sea l s

w i l l  have  a  t o ta l  t h i ckness  d f  16  i nehes .

Whe cond i t i ons  pe rm i t ,  t he /  po r t a l  sea l s  w i l l

be  gra \d  to  conform wi th  e l< is t ing sur face con-

tou rs  and  i l l an ted .  I n  t hoAe  j -ns tances  where

i  zab le  h ighwd . . l l s  es tab l i f hed  i n  p repa r ing  the

L ,o r ta l  s  1 te  cann \  be  re  /u rned  to  o r i -g ina l  eon -

Lou rs ,  t he  open ing f /on t  o f  t he  wa l l  w i l l

be  f i 1 led  w i th  non -comYus t ib le  ma te r ia l  as  above

and the por ta l  and en

h ighwa l l  w i l l  be  cove

exposed  seam on  t he

h6 toB fee to f

non -combus t i bLe  na te €d ,  cove red  w i t h

su i tab le  ma te r ia l  a

o f  a  t yp i ea l  sea1 ,

o r  i l l u s t r a t i on

3.6 .3 .2 R e m o v a

Co-op  M in ing  Comp{ny w i l l  r es to re  d i s t u rbed

the i r  app rox ima te  p re -l and -su r face  a reab  to

m in ing  cond i t i ons ,  t o  t he  ex ten t  t eehno log i -

ea l I y  and  economi -ea l l y  f  eas ib l e .

i a l  r  g r &

s e e d e d .

eeW

o f  Su r face  S t ruc t
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T h e  b l o c k s  w i l l  b e  l a i d  a n d  m o r t a n e d  i n  a  t r a n s v e r s e

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

w i t h  i t s  l o n g  a x i s  p a n a l l e l  t o  t h e  r i b .  T h e  l o n g  a x i s  i n

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

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

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

a  t o t a l  t h i c k n e s s  o f  1 6  i n c h e s .  W h e n e  c o n d i t i o n s  p e r m i t ,

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

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

s i z a b  l e  h  i g t r w a  I  l s  e s t a b  I  i s h e d  i n  p n e p a n i n g  t h e  p o n t a  I

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

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

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

o n  t h e  h i g h w a l l  w i l l  b e  c o v e n e d  w i t h  6  t o  I  f e e t  o f  n o n -

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

a n d  s e e d e d .  F o n  i l l u s t n a t i o n  o f  a  t y p i c a l  s e a l ,  s e e  F i g .  3 - 1

T e m p o n a r y  s e a l s  a n e  d i s c u s s e d  i n  A p p e n d i x  3 - F .

3 . 6 . 3 . 2 R e m o v a l  o f  S u n f a c e  S t n u c t u r e s

C o - O p  M  i n  i n g  C o m p a n y  w  i  |  |  r e s t o n e  d  i s t u r b e d  l a n d - s u n f  a c e

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

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

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

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

a n d  a s s o c i a t e d  e n v i r o n m e n t a l  v a l u e s . i , " " ;  ; . : . . , i ,  ,  i . , r " ,  1 . a , ,

s , i .i'/ ] ;, lggs
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Bu i l -d ing  Remoya l

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

b a t h  h o u s e :

Each  s t r uc tu re  w i f l  be  removed .

Founda t ions  w i l -1  be  removed  i f

t hey  a re  c l ose  t o  t he  su r f aee .

Deeper  founda t ions  w i I l  be  f rae -

tu red .  and  cove red  w i th  a t  l eas t

3  f ee t  o f  d i r t .

Road Abandonment

The  access  road  and .  sma l l  suppor t  roads  w i l l  be

rec la imed .  Cu l - ve r t s  and  b lack top  su r fac ing

mate r i -a1  w i l l  be  removed  .  Re  c lamat ion  wou ld

then  i nc l ude  reeon tou r i ng ,  r iPP ing '  add ing  c ross

d ra ins  ,  wa te r  ba rs  ,  t opso i l  and  seed .  See

Append i x  3 -G ,  De ta i l ed  P lan .

M ine  Ope ra t i ona l  Sys tem Remova l

Sys tems  such  as

ou t  and  removed

domes t i c  wa te r

o r  bu r i -ed .

w i l - I  be  phased

Area Cl -eanup

3-89
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Bui ld ine Re.qgvg l

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

ba th  house :

Each  s t ruc tu r w i l l  be  removed .

Found.at ion w i l l  be  removed  i f

t hey  a re l ose  t o  t he  su r f ace .

Deeper  f , undat i  on s w i l l  be  f rac -

w i t h  a t  l eas ttu red d eovered

f  d i - r t .3  f eeU  o

Road Abandonme

The  access  road srnal l

r ee la imed .  Cu ve r t s nd

mate r ia l  w111 be  removAd .

then  i nc lude recon tou r i n

suppor t  roads  w i l l  be

b lack top  su r fac ing

Rec lama t i on  wou ld

r i pp ing '  add ing  c ross

d ra i r s  r  wa td r ba rs ,  t opso i a n d  s e e d .

Mine  0 t i ona l  S s tem Remova l

Sys tems

ou t  an

such  as

removed

\
w i l l  b edomes t i c  r ^ ra te r

o r  bu r i ed .

$ rqa  C leanup
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so l i d  was te  genera ted  i n  t he  abandonmen t

ope ra t i on  w i l l  be  co l l ec ted  and  removed .

3.6 .3 .3 Disposi t ipn o,{  Di ln€,  Poqdrs and

Divers  i -  ons

Af te r  t he  d i s t u rbed  a reas  a re  s tab i l i zed  and

runo f f  i s  eomparab re  to  the  a rea  I  s  p remin ing

cond i t i ons  w i t hou t  de ten t i on  t ime ,  t he  s i _ te

d , ra inage  sys ten  w i l l  be  removed" .  The  s i t e

d ra inage  sys tem a reas  w i l l  be  back f i l l ed  and

revege ta ted .  A l l  ponds  w i l l  be  d ra ined  and

a l l owed  to  d ry  i  t he rea f te r  t hey  w i l l  be  baek -

f i l Led  and  revege ta ted .

l {q tu ra l  d ra inage  pa t te rns  w i l l  be  re tu rned  tok,Y- .**T"*n--"**1*--<

a  ho r i zon ta l  d ra inage  pa t te rn  s j - rn i l a r  t o  t he

o r i g i na l .

3  . 6 . l n Baek f i l l i ng  and  Grad lqg  P lans

The  obJec t i ve  o f  t he  p roposed  back f i l l i i l g ,  so i l

s tab i l i z i ng ,  compac t i ng ,  eon tou r ing  and  g rad ing  p ro *

cess  i s  t o  ach ieve  a  rec l - a imed  su r f ace  wh ieh  w i l l
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p r o v i d e  a  v a r i e t y  o f  t o p o g r a p h i c  f e a t u r e s  e n h a n c i n g  p o s t m i n i n g  l a n d

U S C .

R e c l a m a t i o n  e a r t h w o n k  a c t i v i t i e s  w i l l  b e  c o n d u c t e d  a s  o u l i n e d  i n  S e c -

t i o n  4 - 5 ,  P o s t m i n i n g  L a n d  U s e  a n d  S e c t i o n  3 . 6 . 6 ,  S c h e d u l e  o f  R e c l a m a -

t i o n .  T h e  s t e p s  t o  b e  t a k e n  i n  t h e  b a c k f  i l  l ,  s o i l  s t a b i l i z a t i o n ,  c o m -

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

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

c u s s e d  i n  A p p e n d i x  3 -  F .

B a c k f  i t l i n g  o p e r a t i o n s ,  U t i l i z i n g  e q u i p m e n t  s u c h  a s  r u b b e r - t i n e d  s r a p -

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

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

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

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

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

w i l l  b e  p u t  i n  p l a c e  w i t h  a n  L H D  ( l o a d ,  h a u l ,  d u m p )  u n i t  t o  e n s u r e

p r o p e n  b a c k f i l l i n g .

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

t h e  f o l l o w i n g  m a n n e r :

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

v i o u s l y  d e s c n i b e d .

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

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

2 .
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3  '  A  b a c k h o e  a n d  d o z e r  w i  |  |  w o r k  i n  c o n j u n c t  i o n  t o  r . e m o v e  t h e

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

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

r e a c h i n g  o v e r  t h e  e d g e  o f  t h e  b a n k  a p p r o x i m a t e l y  z o t  p u l l -

i n g  t h e  m a t e r i a l  b a c k .  T h e  d o z e n  w i l l  t h e n  p u s h  a n d  c o m p a c t

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

s l o p e  o f  a p p r o x i m a t e l y  l V : 0 . 3 3 h  f o n  d n a i n a g e  p u r p o s e s .

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

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

T h e  b a c k h o e  a n d  d o z e r  w i  I  I  w o n k  i n  t h e  s a m e  m a n n e n  t o

e l i m i n a t e  t h e  a c c e s s  r o a d ,  w o r k i n g  d o w n  t o  t h e  l o w e n  p a d .

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

i n  F i s .  3 . 6 . 4 - A .

4 .

5 .

6 . T h e  a b o v e  p r o c e d u n e  w  i  I  r  c o n  t  i  n u e  o n  d o w n  t h e  c a n y o n

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

f i g u n a t i o n  s h o w n  o n  p l a t e  3 - 2 ,  p o s t m i n i n g  T o p o g r a p h y .

A s  b a c k f  i  l  l  i n g  a n d  g r a d  i  n g  i s  c o m p  l e t e d ,  o p e r a  t  i o n a  l  a n e a s

w i l  I  b e  s c a n i f  i e d  b y  n i p p  i n g  t o  a  d e p t h  o f  1 4 "  w i t h  a  d o z e n

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

t o  c r e a t e  l e d g e s ,  c r - e v i c e s ,  p o c k e t s  a n d  s c r e e s .  T h i s  w i l l

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

s o i  I  n e t e n  t  i o n  a n d  v e g e t a t  i o n  e s t a !  |  i s h m e n  t
. i  ; ' ,  . : . .

rrjSS

o
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8 .

9 .

T o p s o i l  w i f l

g n a d i n g  a n d

be  sp read

n i p p i n g  i s

o v e n  t h e  d i s t u r b e d

c o m p  l e t e .

aneas  a f ten  the

upon  comp le t ion  o f  the  above ,  the  a rea  w i l f  be  reseeded  as

p e n  t h e  p  l a n  .

l 0 '  M a t e r i a l  u s e d  f o n  t h e  r e c o n t o u r i n g  w i t l  b e  t a k e n  f n o m  s i d e

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

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

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

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

t h a n  l o a d i n g  a n d  h a u  I  i n 9  b y  t n u c k  .

3 . 6 . 4 .  1 R e c o n t o u n i n g

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

w h  i c h  w  i  I  I  a c h  i e v e  t h e  n e c e s s a n y  p h y s i c a l  s t a b i  I  i t y  .

T h i s  d e s i g n  w i l l  p n e v e n t  s l i d e s  a n d  o t h e r -  r e l a t e d

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

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

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

h o e ,  a p p r o x i m a t e l y  2 0 ' .  s t e e p  s r o p e s  a n d  h i g h w a l r s

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

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

n e c l a m a t i o n .  S t a b i l i t y  a n a l y s e s  o n  t h e s e  a n e a s  h a v e

c o n f i r m e d  t h a t  t h e y  h a v e  a  f a c t o r  o f  s a f e t y  g r e a t e r

t h a n  1  . 3  a s  t  h e y  p n e s e n  t  I  y  e x  i s t  .

3-9 r  C 4/25/84



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

c a n  b e  a c h  i e v e d  w i t h o u t  e x t e n s i v e  b a c k f  i  I  l i n g  a n d

n e t u n n  t o  t h e  a p p n o x i m a t e  o n i g i n a l  c o n t o u r ^ .

I n  F e b r u a n y  1 9 8 1  ,  a  s l o p e  s t a b i l i t y  a n a l y s i s  w a s

p e r f o n m e d  b y  D a m e s  &  M o o n e  o n  t h e  B e a n  C a n y o n

M  i n e  a c c e s s  n o a d  .  T h e  p u n p o s e  o f  t h  i s  s t u d y  w a s

t o  a n a l y z e  t h e  s t a t i c  s a f e t y  f a c t o r  o f  t h e  s i d e - c a s t

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

o f  t h i s  s t u d y  w a s  t h a t  t h e  s l o p e  s t a b i l i t y  h a d  a

s a f  e t y  f  a c t o r  r a n g  i  n g  f  r o m  a  m  i n  i m u m  o f  1  . 4 3  t o

2 . 1 5 .  T h i s  s t u d y  w a s  p e r f o r m e d  o n  t h e  s o i l  c h a n a c -

t e n i s t  i c s  o f  t h e  d o w n - c a s t  m a t e r i a  I  w h  i c h  w a s  n o t

c o m p a c t e d .  T h  i s  i s  t h e  s a m e  m a t e n i a  I  t h a t  w  i  |  |  b e

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

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

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

a b o v e  t h e  m i n i m u m  o f  1  . 4 3 .  T h i s  w i l l  n e s u l t  i n  a

f  a c t o r  o f  s a f e t y  w e l  I  a b o v e  t h e  r e q u  i r e d  I  . 3 .

( C o p  i e s  o f  t h e  D a m e s  € t  M o o n e  n e p o r t  a  l o n g  w  i  t h

a n  e a r l  i e r  n e p o r  t  a r . e  i n c f  u d e d  i n  A p p e n d i x  3 - F .  )

3 . 6 . 4 . 2 R e m o v a  I  o n  R e d u c t  i o n  o f  H  i  g h w a  |  |

H i g h w a l l s  w i l l

t o  d e v e  l o p e  a

be  reduced

s t a t  i c  s a f e t y

t o  t h e  e x t e n t  p n a c t i c e a b l e

f  a c t o n  o f  a t  l e a s t  1  . 3 .RECFIVED

IrdAy I z, teas
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O n l y  t h o s e  h i g h w a l l s  t h a t  c a n  b e  l e s s e n e d  b y

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

w a l l s  g r e a t e r  t h a n  T O t  i n  h e i g h t  w i l l  b e  l e f  t  a s

s h o w n  o n  P l a t e  3 - 2 ,  P o s t m i n i n g  T o p o g n a p h y ;  h o w -

e v e n ,  t h e s e  h  i g h w a  I  l s  a n e  s h o w n  t o  h a v e  a  s t a b -

i  I  i t y  s a f e t y  o f  g n e a t e r  t h a n  I  . 3  b y  t h e  f o l  l o w i n g

a n a  I  y s e s :

A  I  9 8 1  s  l o p e  s t a b  i  I  i  t y  s t u d y  o f  t h e  B e a r

C r e e k  M i n e  A c c e s s  R o a d  b y  D a m e s  a n d  M o o r e

i n d i c a t e d  a  s t a t i c  s a f e t y  f a c t o r '  o f  1 . 4 3  t o

2 . 1 5 .  ( A p p e n d i x  3 - F  )  .  T h i s  s t u d y  w a s  p e r -

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

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

B e a n  C n e e k  P o n t a  I  A c c e s s  R o a d .  T h e  m a x  i m u m

s t a t  i c  s a f e t y  f  a c t o r ^  o f  2 . 1 5  w a s  a c h  i e v e d  i n

t h e  t r i a l  a r c  w h i c h  i n c l u d e d  t h e  h i g h w a l l  a n e a .

( S h o w n  o n  P  l a t e  2  o f  t h e i r  r e p o n t  )  .  A s  a

f  u r t h u r  n o t e  o n  p a g e  5  o f  t h e i n  F e b  .  2 0 ,  I  9 B l

r e p o r t ,  t h e y  i n d  i c a t e ,  "  I  t  s h o u  l d  b e  n o t e d

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

w h  i c h  c u  t s  d e e p  i  n  t o  t h e  s  l o p e  d o e s  n o t  c o n -

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

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

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

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

3-91  E
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i n t o  t h e  a n a l y s i s ,  t h e  f a c t o n  o f  s a f e t y  w o u l d

b e  s i g n i f i c a n t l y  h i g h e r . ' t  S i n c e  t h e  h i g h w a l l s

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

b e d r o c k  m a  t e n i a  |  ,  i  t  i s  r e a s o n a b  l e  t o  a s s u m e

t h e i n  s t r e n g t h  a n d  s t a b i l i t y  w i l l  i n c r e a s e  a c -

c o r d i n g l y .

A s  a  f u n t h e n  c h e c k  o n  t h e  h i g h w a l l  s t a b i l i t y ,

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

d  i f  f  e n e n  t  m e t h o d  .  T h  i s  a n a  I  y s  i s  u s e s  t h e

H o c k  m e t h o d ,  a n d  i s  b a s e d  o n  n o c k  p a r a m e t e r s

t y p  i c a  I  o f  t h o s e  c o n  t a  i n e d  i n  t h e  B  l a c k h a w k

F o r m a t  i o n  o f  t h e  W a s a t c h  P  l a t e a u  .  T h e  s a f e -

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

p a  name te rs  :

f r { a x i m u m  S l o p e  H e i g h t

S l o p e  A n g  l e

R o c k  M a s s  C o h e s i o n

R o c k  M a s s  F r i c t  i o n  A n q  l e

R o c k  M a s s  B u l k  D e n s i t y

1 0 0  |

80

6 5  p s i

3 l

I  5 5  l u s / f  t 3

B a s e d  o n  t h e s e  p a r a m e t e n s ,  a n d  u  t  i  I  i z  i n g  t h e

H o c k  c h a r t s ,  i n c l u d e d  a s  F i g .  3 . 6 . 4 . 2 . A  a n d

F i g .  3 . 6 . 4 . 2 . 8 ,  t h e  h i g h w a l l s  h a v e  a  s a f e t y

f a c t o n  o f  2 . 6 1  f o n  d r y  c o n d i t i o n s  a n d  Z . 4 O  f o n

s a t u n a t e d  c o n d i t i o n s .

3 - 9 1  F
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T h i s  a g r e e s  w i t h  t h e  p r o j e c t i o n s  m a d e  i n

t h e  D a n e s  a n d  M o o r e  r e p o n t ,  a n d  f u r t h u r

s u b s t a n t i a t e s  t h a t  t h e  h i g h w a l l s  p n o p o s e d

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

f a c t o r  o f  g n e a t e r  t h a n  I  . 3 .

R e t e n  t  i o n  o f

b a s e d  o n  t h e

h i g h w a l  l s  i s

f o l l o w i n g :

thenefone proposed

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

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

l e n g t h  t h a n  t h e  d i m e n s i o n s  o f  e x i s t -

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

E x t e n s i v e ,  h i g h  c l i f f s  a n e  c o m m o n  i n

t h e  W a s a  t c h  P  I  a  t e a u  .

T h e  r e s i d u a l  h i g h w a l  I  i s  s i m i  l a n  i n

s t r  u c t u r a  I  c o m p o s i t  i o n  t o  t h e  p r e -

e x i s t i n g  c l i f f s  i n  t h e  s u r r o u n d i n g

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

t h e  v i s u a l  a t t r i b u t e s  o f  t h e  a n e a .

H i g h w a  I  l s  a r e  c o m p o s e d  p r i m a r i  l y  o f

s a n  d s t o n e s  a n  d  s a n d y  s h a  l e s  w h  i c h

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

t h e  a n e a .

2 .

3-9 1

4/2s/84



3 .  T h e  r e s i d u a l  h i g h w a l l  w i l l  h a v e  a

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

1 . 3  a n d  w i l l  b e  c o m p a t i b l e  w i t h  t h e

geomorph i  c  pnocesses  o f  the  anea .

T h e  r o c k  t y p e s  c o m m o n  i n  t h e  h  i g h -

w a  |  |  a n e  v e r y  s  i m  i  l a n  t o  t h o s e  i n

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

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

l y  t o  t h e  g e o m o r p h i c  p r o c e s s e s  i n  t h i s

a r e a .

3 . 6 . 4 . 3 T e n r ^ a c i n g  a n d  E n o s i o n  C o n t r o l

T h e  n e e d  t o  t e r r a c e

w i t h i n  t h e  m i n e  p l a n

c i p a t e d .

s o m e  o f  t h e  s t e e p e r  s l o p e s

a r e a  c u n r e n t f y  i s  n o t  a n t i -

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

a r e  s p e c i f i c  t o  e a c h  s i t u a t i o n .

a n d  l i m i t  r a i n f a l l  i m p a c t  w i l l

e r ' o s  i o n  c o n  t  r o  I  p n a c  t  i c e  .

w i l l  b e  e m p f o y e d

l 4 u  l c h  i n g  t o  r e d u c e

b e  a  w i d e l y  u s e d
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3 . 6 . 4 . 4 S o i l  R e d i s t n i b u t i o n  a n d  S t a b i l i z a t i o n

P n i o r ^  t o  n e d i s t r i b u t i o n ,  t h e  r e g r ^ a d e d  l a n d  w i l l  b e

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

w  i  I  I  b e  r i p p e d  t o  a  d e p t h  o f  1 4 "  t o  r e d u c e  s u r f  a c e

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

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

p e n e t  n a  t  i  o n  .

W i t h i n  a  1 0  d a y s  p e n i o d  p r i o r  t o  s e e d i n g ,  t o p s o i l

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

D u n i n g  t h  i s  t  i m e ,  t h e  t o p s o i l  w i  I  I  b e  a  I  l o w e d  t o

s e t t l e  a n d  a t t a i n  e q u i l i b r i u m  w i t h  i t s  n a t u r a l  e n -

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

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

p a d s  a n d  b u i l d i n g  s i t e s  a r e  t o  b e  a b a n d o n e d .

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

a p p n o x  i m a t e  6 ' r  t h  i c k n e s s  c o n s i s t e n t  w  i  t h  t h e  p r o -

p o s e d  n e c l a m a t i o n  p l a n .  T o p s o i l  w i l l  b e  r e d i s t r ^ i -

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

i n g  p e n m a n e n t  v e g e t a t  i o n .

{,fr'i-}S'3Vffiffi

f''l;i1' I Z lgg5

l i i v i i l r L l r , ,  . r r  L J l l *
GAs & tu4tNtNG

T o  m i n i m i z e  c o m p a c t i o n  o f

t r ' a v e l  o n  r e c l a  i m e d  a r e a s

t o p s o i  I  h a s  b e e n  a p p  I  i e d ,

b e  r e d u c e d  w  i  t h  s u  i  t a b  l e

t h e  r e d i s t n i b u t e d  t o p s o i l ,

w i l l  b e  l i m i t e d .  A f t e r ^

s u r f  a c e  c o m p a c t  i o n  w  i  |  |

egu ipment .  Th is  CIperat  ion
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w i l l  a l s o  h e l p  p r e p a n e  a  p r o p e n  s e e d b e d  a n d  p r o t e c t

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

s i o n .  C o - O p  M i n i n g  C o m p a n y  w i l l  e x e r c i s e  c a n e  t o

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

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

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

a s  o u t l i n e d  i n  C h a p t e r  I  p a g e  7 3 .

I  n  a d d  i  t  i o n  t o  t h e  v e g e t a t  i v e  s t a b  i  I  i z a t  i o n  d  i s c u s s e d

i n  S e c t i o n  3 . 6 . 5  R e v e g e t a t i o n  P l a n ,  p h y s i c a l  s t a b i -

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

m e t h o d s  t o  b e  i m p l e m e n t e d  a r e  d e f i n e d  i n  C h a p t e n  8

p a g e  2 3 .  A n  e x a m p l e  o f  t h e  s o i l  s t a b i l i z a t i o n  m e t h -

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

3-94 s /1o /85



c rushed  and  heav i - e r  ma te r i a l  a t  t he  t oe  o f  r oad -

f , i 11  s lope  s  .

3.6 .5 Re ve ge-tat  i  on t la{ I

A l l  d i s t u rbed  a reas  w i l l  be  p1an ted . , aod .  r evege ta ted

du r i ng  t he  f i r s t  app rop r i a te  season  f o l l ow ing  g rad ing

and  t opso i l  r ed  i s t r i bu t i on  p rocedu res  and  w i l l -  i n c l ude  ,

as  necessa ry ,  t he  add i t i on  o f  r emed ia l  so i l  t r ea tmen ts  .

A  su i t ab le ,  pe rmanen t ,  d i ve r se  vege ta t i ve  cove r ,  se l ec t *

ed  on  t he  bas i s  o f  UDWR recommenda t i ons ,  w i l l  be  es -

t ab l i shed  on  a l l  r ec l a imed  a reas .  The  p roposed  re -

c l ama t i on  schedu le  i s  p resen ted  i n  Sec t i on  3 ,6 .6 ,

Schedu le  o f  Rec lama t i on .  The  f  o l l ow i -ng  subsec t i ons

desc r i - be  t he  ma  j  o r  aspec t s  o f  t he  p roposed  revege ta -

t i on  p lan  i

3.6 .5 .1 S.oi l  Prgperat i  on

Sca r i f y i ng  A reas

Opera t i ona l  a reas  w i l l  be  sca r i f i ed  t o  r educe

compac t i on  and  t o  p reven t  t opso i l  s l i ppage .

S teep  s l ope  a reas  wh l ch  mus t  r ena in  a f t e r

abandonmen t  w i l l  r ece i ve  spec ia l -  r i pp ing  t o

c rea te  l edges ,  c rev i ces ,  p i cke t s  and  sc rees ,

Th i s  w i l l  a l l ow  be t t e r  so i - l  r e ten t i on  and

3-9 5



and  vege ta t i on  es  t ab l i  shmen t  .

Fer t i l i - za t ion  and Neut ra l  t za t ion  -  uMc 817 .z j

The  t opso i l  r ^ r i l l  be  t es ted  be fo re  i t  i s  seeded

to  de te rm ine  t he  t ype  and  amoun t  o f  f e r t i r i  ze r

o r  neu t ra l i ze r  r equ i red .  So i l  ana l yses  w i l l

measu re  t he  f o l l ow ing  conponen ts :

o

o

Mi  c  r  onu t r i  en t  s

Po tas  s  j -um ,  ea l  c  ium ,  magr , le  s  ium

Phospho rus

N i  t r ogen

So i l  pH  and  sa l i n i t y

So i  l -  tex ture

o

o

o

o

Chemj -ca l  ana lyses  fo r  m j - c ronu t r i en ts  may  be

conduc ted  by  t es t i ng  so i l  ex t r ae t s  w i t h  DTPA

so lu t i on  and  measu red  by  use  o f  an  a tom ic  abso rp -

t i on  ana l y  %e t ^ .  Ammon ium ace ta te :  may  be  used  t o

ex t rac t  po tass  j - um,  ca le i um and  nagnes ium f  o r

a tom ic  abso rp t i on  ana l ys i s ,  Phospho rus  may  be

de te rm ined  w i t h  sod ium b i ca rbona te  ex t rac t l on

andco1o r im te r i eana1ys i s .TheK j *1dah1me thod .

may  be  used  f o r  de te rm ina t i on  o f  t o ta l  n i t r ogen .

So . i l  t , exLu re  may  L re  c l e t  e rm incd  by  a  Bouyoucus

hy , i r omc  be r  mr : t , hoc l  ( so  L  i um  he rameLaphosphe r te  d i s -
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pe rs i ng  agen t  )  .  So i l  pH  may

a  1  : 1  so iL / v ra te r  m j - x tu re  t es ted

rode  pH  me te r .  Sa l i n i t y  may  be

.  i  r !us ing  a  Whea ts tone  conduc t i v i t y
'

ex t rac  t  o f  each  s  o  j - l  samp le  .

d e t e r m i n e d  o n

w i t h  a n  e l e c t -

a n a l y  z e d  b y

c e l l  o n  a n

neut ra l i  za t  j ,  on ,

w i l l  be  done .

A l l  necessa ry

as  de te rm ined

fe r t i l  Lza t i on  o r

1 . a lby  so i l  t es t i ng

3.6 .5 ,2 Seed ing  and  T ransp le4 t i q lg

S teep  s l opes  w i l l  be  seeded  w i t t r  a  hyd ro -s  eede r  .

l a t  a reas  w i l l  be  seededGen t l y  s l op ing  and  f

w i t h  a  d r i l l  seede r .  Many  sh rubs  and  a l l  t r ees

w i l l  be  p lan ted  by  hand  se t t i ng  to  ensu re  a

pe rnanen t  p l an t  cove r .

3.6 ,5 .2 .1 Specieq and Am?.r ln. !s /$cre :

th lubs ,  TTees ,  9 r+ ,FFes  and

Forbs  D i f fe ren t  P lans  fo r

Di f fe ren t  A reas

Wi th  U ,DWR recomnenda t ions  and  the  1981

vege ta t i on  f i e l d  s tudy  as  a  bas i s ,  a

su i  t ab le  pe rmanen t  ,  e f  f  e  c  t i -  ve  and  d i  -
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ve rse  vege ta t i ve  cove r  o f  spec ies  na t i ve

to  t he  pe rm i t  a rea r  o r  app rop r i a te  sub -

s t i t u t es ,  w i l l  be  es tab l i shed  on  a l l

a f f ec ted  a reas .

P lan t s  used  t o  r evege ta te  t he  d i s t u rbed

s i t es  w i ] 1  be  se lec ted  spec i f i ca l l y  f o r

t he  vege ta t i ve  commun i t y  t o  be  es tab l i shec l

i n  t he  g i ven  a rea .

The  dom inan t  spec ies  used  f o r  each  vege ta -

t i ve  t ype  w i l l  be  eho  s  en  on  the  ba  s  i  s  , o f

p rem ine  d . i ve r s i t y  va lues  ( see  Sec t i on  g .3 .6 )

ava i l ab le  seed  sou rce  and  enhancemen t  o f

pos tm ing  l and  use .  Some  o f  t he  na t i ve

p lan t s  t o  be  used  f o r  r evege ta t l on  w i l l

be  whea tg ras  s  ,  sa l i na  w i l d r ye  r  s&geb rugh  ,

p inyon  and  j  un ipe r  .

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

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

d e p e n d  a l s o  o n  t h e  s t e e p n e s s  a n d  e x p o s u r e

o f  t h e  s l o p e s  t o  b e  r e v e g e t a t e d ,  F o r

s o u t h - f a c i n g  a . n c l  s l r n n y  s l o p e s ,  a ,  m l x t t r r e , '

o f  b j g  s ; a . g € i b r u s h ,  r ' u b t r e r  r a b b i t t r r r r s h ,

S a s k a t o o n  s e r v i c e - b e r r y ,  p i n y o n  p i n e  a n d

U t , a h  j u n i p e r  m a . y  b e  p l a n t e d  b y  h a n r J * , s e t -
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t i ng  o r  seed ing  on  an  app rop r ia te  sched-

u le  t o  p roduce  t he  equ i va len t  o f  1  -m

(3 .25  f oo t  )  i n t e r va l s .

Fu r t he r  r ecommended  spee ies  and  seed ing

p ro toco l  can  be  found  l n  Append ix  9C

and  9D .

3.6 .5 .2 .2 Met4odF Inc luding Quant i t .v

*nd SpaciIrg

Methods ,  quan t i t y  and  $pac ing  o f  seed ing

a re  eove red  above  i n  Sec t i on  3 .6 .5 .2  and

3 .6 .5 .2 .1

3.6 .5 .3 Mul chins

0n  a l l  r ec l -a imed  a reas  a  wood .  f i be r  mu lch  w i l l

be  used  t o  enhance  t he  mo i s tu re  re ten t i - on  re -

qu i r ed  f o r  seed  ge rm ina t i on .  Mu l ch  w i l l  have

tack i f i e r  t o  adhe re  t o  t he  so i l .  The  s teepe r

s lopes  w i l l  r equ i re  a  hyd romu lch  o f  a "  more

permanen t  na tu re  and f  o r  t he  add i t i on  o f  bu r -

l ap  o r  so i l - r e ta i n i ng  ma t t i ng .  Mu l ch  w i t h

tac i f y i ng  agen t  may  be  used  on  s teep  banks .
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3 ,6 .5 . l r f { f  i g a t i o n

s ince  t he  spec i - es  used  f o r  r ec l ama t i - on  a re

known  fo r  t he i r  su r v i va r  cha rae te r i s t i c s ,  i t

i s  f e l t  t ha t  a r t i f  i c j - a l  app l i ca t i on  o f  add l t i on *

a l  wa te r  w i l l  no t  be  requ i red .  shou l t l  l owe r

tha .n  ave rage  p re r : i p i t a t i on  o r  i r r egu la r i t i e s

i n  d i s t r i bu t i on  o f  p rec ip i t a t i on  occu r  f o l l ow ing

lhu  i n i t i a t i on  o f  r ec l ama t i on  p rocedu res ,  i r -

r \ sa t i on  may  be  used  on  a  sho r t - t e rm  bas i s .

o t \ rw i se ,  i r r i ga t i on  may  be  p r ima r i l y  used  i f

i n i tY l  r evege ta t i - on  a t t emp ts  f a i l  anc l  . i f  such

i r r i ga \on  i  s  cons  i de red  t o  be  a  ma  j  o r  f ac to r

i n  aeh iu \ i *S  revege ta t i on .

3.6 .5 ,5 e m e

o f  a reas  p l an ted  w i t h  t r ee

b e  o b s e r v e d  y e a r i l y .

r f  heavy  use  o f  t he  p l ahsed  t r ees  and  sh rubs

by  dee r  appea rs  p roba .h l e , p rop r - t a te  p ro t ; ee -

t i on  measu res  w i l l  be  t aken . 1 s o ,  s h o u l c l

s i g n i f i c a n t  r o d e n t  d a m a g e  b e e o r * \ i k e l y ,  a  c o n _

t r o l  p rog ram may  be  deve roped  i n  *A iunc t i on

wi th  UDWR and appropr ia te  land manag**bt r t
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I r r i sa t i on

s i - nce  t he  spec ies  used  f o r  r ec l ama t i on  a re

known  fo r  t he i r  su r v i va r  cha rac te r i s t i c s ,  i t

i s  f e l t  t ha t  a r t i f i . c i a l  app l i ca . t i on  r f  : r dc j j t j o r r -

a  l  wa te r  w i l l  no t  be  requ i red .  shou ld  l owe r

l ' i t an  ave rage  p rec ip i t a t i on  o r  i r r egu la r i t i e s

i n  d i s t r i bu t i on  o f  p rec ip i t a t i on  occu r  f o l l ow ing

the  i n i t l a t i on  o f  r ec - l ama t i on  p rocedu res  . 'wh i ch

t e m p o t ' a n i  l y  p r e c l u d e s  v e g e t a t i o n  e s t a b l  i s h m e n t ,  a  p n e f e n n e d

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

3 .6 .5 . l n

3.6 .5 .5

t

M a n a g e m e n t

Deer  and  roden t  use  o f  a reas  p l an ted  w i t h  t r ee

and  sh rub  spec ies  w i r l  be  obse rved  yea r i l y ,

r f  heavy  use  o f  t he  p ran ted  t r ees  and  sh rubs

by  dee r  appea rs  p robab le ,  app rop r  j - a te  p ro tec_

t i on  measu res  w i l l  be  t aken .  A1so ,  sho r - l d

s i  gn i f i can t ,  r oden t  c l amage  becom{ l  1 i ke1y ,  a .  con -

L ro l  p rog r *m ma,y  be  deve l r : pec r  i n  con  j  unc  i , i on

w i th  UDWR and  app rop r ia te  l and  managemen t

3-100
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G A S  &  M I N I N G

a g e n c  I  e s .

3 . 6 . 5 . 6 V e g e t a t i v e  M o n i t o r i n g ,  R e v e g e t a t i o n

S u c c e s s ,  A s s e s s m e n t  a n d  T e s t  P  l o t s

o n  I  n  t e n u m  R e v e g e t a t  i o n

A  I  I  i n  t e r u m  s e e d e d  a n e a s  w  i  |  |  b e  i n s p e c t e d  a t  t h e

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

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

l e a s t  f  i v e  y e a r s  ( r e c l a m a t i o n  y e a r s  1 - 5 )  .  W h e r e

s u c c e s s  i  s  a p p a n e n  t ,  a s  r e p n e s e n  t e d  b y  a c h  i  e v e -

m e n t  o f  8 0 %  o r i g i n a l  c o v e r  d u r i n g  t h e  g - y e a n  p e n -

i o d ,  m o n i t o r i n g  w i l l  b e  i m m e d i a t e l y  i n v e s t i g a t e d

t o  d e t e r m  i n e  t h e  p o s s  i b  l e  f  a  i  I  u r e  c a u s e ( s  )  ,  s o  t h a t

p o s  i  t  i  v e  s t e p s  c a n  b e  t a k e n  t o  e s t a b  I  i s h  t h e  d e s  i n e d

i n t e r u m  v e g e t a t i o n  d u r i n g  t h e  n e x t  s e a s o n a l  o p p o n -

t u n i t y .  P l a n t i n g  a n d / o r  s e e d i n g  w i l l  b e  i m p l e m e n t e d

o n  a  c o n t e m p o r a n e o u s  b a s i s  a s  s o o n  a s  b a c k f  i  I  I  i n g

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

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

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

S t a n d a n d  m e t h o d s ,  a s  o u t  I  i n e d  i n  C h a p t e n  9 ,

V e g e t a t i v e  R e s o u n c e s ,  w i l l  b e  a p p l i e d  t o  d e t e r m i n e

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

3 -1  0 r 5 /1a /85



3 . 6 . 5 . 7 S o i l  T e s t i n g  P l a n

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

S e c t i o n  3 . 6 . 5 . . |  .

3 . 6 . 6 S c h e d u  I  e  o f  R e c  I  a m a t  i o n

T h e  g e n e n a  I  t  i m e t a b  l e

n e c  I  a m a t  i o n  i  s :

f  o n  c o m p  l e t  i n g t h e  m a j o n  s t e p s  i n

2033- L a n d f  i  I  l s  a n d  s o l  i d  w a s t e s  w  i  I  I

b e  n e g n a d e d  a n d  s e e d e d  a s  t h e y

a n e  c o m p  l e t e d .

2033- U n d e r g n o u n d  m i n e  o p e n i n g s  w i l l

b e  c l o s e d  a n d  s e a l e d  a s  t h e v  a n e

a b a n d o n e d .

2033- S u n f a c e  f a c i l i t i e s  w i l l  b e  r e m o v e d

a s  t h e y  b e c o m e  u n n e c e s s a r y .

2033-2034-NHCffif VED
MAY I Z 1985

rlu.,:Jurv OF OILGAS & MINTNG

T h e  c o m p  l e t  i o n  o f  s u  n f  a c e  n e c  I  a m a  t  i o n

w i l l  b e  i n  a s  s h o r t  a  t i m e  a s  p o s s -

i b  l e  a f  t e r  o p e r a t  i o n s  c e a s e .
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3  . 6 . 6 .  I

T h e  s p e c i f i c  t i m e t a b l e  f o r

s t e p  o n  p h a s e  i n  r e c  J a m a t

D e t a  i  l e d  T  i m q t a b  l e  f o n  C o m p  I  e t  i o n  o f  _ E a c h

M a j o r  S t e p  i n  R e c l a m a t i o n

c o m p  l e t  i n g  e a c h  m a  j o n

i o n  i s  n o t  a p p l  i c a b l e

.r'* i i, ;{ F"" l"n
l': i \i [:., [._t

f o r  a l l .  R e c l a m a t i o n  w i l l  c o m m e n c e  u p o n  a b a n -

d o n m e n t  ( y e a n  2 0 3 3 ) .

3 . 6 . 6 . 2 R e c l a m a t i o n  M o n i  t o r i n g

U p o n  c o m p l e t i o n ,  t h e  n e c l a i m e d  a r e a  w i l l  b e  m o n -

i  t o n e d  t o  d e t e r m  i n e  w h e n  b o n d  r e t e a s e  p a r a m e t e n s

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

q u a c i e s ,  a n d  r ^ i  I  l s  a n d / o r  g u  I  I  i e s  d e v e l o p e  o n  n e -

c l a i m e d  a r e a s ,  t h e  d a m a g e  w i  I  I  b e  a d d r e s s e d  i n

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

m u  l c h  a n d  t a c k  t h e  n e x t  a v a  i  l a b  l e  g n o w  i n g  s e a s o n  .

E a r t h  w o n k  w i l l  c o n s t i t u t e ;  ( l )  t h e  d i v e r s i o n  o f

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

s m a l l  h a n d - m a d e  b e n m s ,  ( z l  d i s t r i b u t i o n  o f  a d d -

i t i o n a l  s o i l  i f  n e c e s s a n y  t o  f  i i l  g u i l  i e s ,  ( 3 )  r e c o n -

t o u n i n g  w  i  t h  e q u  i p m e n  t  a s  w a n n a n t e d  a n d  ,  ( 4 )  . e -

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

t h e  a p p n o v e d  m a n n e n  a s  o u t  I  i n e d  i n  C h a p t e n  9 .

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

\ i 1985

i f  i ' t ; ,  ' :  j . - - r i ' . J  t )F  0 i L
(:A, ' . l l  , .{ '  . i '4t iqtHjS

i 1

i );+

i:

r ) :

.{
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p a t t e r - n ,  a  p  l a n  t o  s t a b  i  I  i z e  a n d  m o d  i f  y  d r a  i n a g e

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

a p p r o v a  I  p r i o n i m p l e m e n t a t i o n .

T h e  m o n  i  t o r i n g  p n o c e d u r e s  w  i  1  |  b e  t h e  s a m e  s a m p  I  i n g

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

m e n  t  o f  t h e  r e f  e r e n c e  a r e a s .  S t a n t  i n g  i n  y e a n  3

a f t e n  r e c l a m a t i o n ,  y e a r - s  1  a n d  z  w i l l  b e  o c u l a n

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

a n e a s .

t o
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: .ntd.;

I

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

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

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

t h e  r e c  l a  i m e d  a r - e a s  a n d  t h e  r e f  e r e n c e  a r e a  w  i  I  I

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

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

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

n e f e r e n c e  a r e a s  w h e n  t e s t e d  a t  t h e  9 5  p e n c e n t

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

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

r e l a t i v e  t o  c o v e r  a n d  p r o d u c t i o n .  W o o d y  p l a n t

d e n s  i t y  w  i  |  |  b e  d e t e r m  i  n e d  b y  s a m p  I  i n g  e a c h  r e f  e r e n c e

a r e a  p r i i o n  t o  p  l a n  t  i n g  i n  o n d e n  t o  e s t a b  I  i s h  a  s t a n d -

a n d  f  o n  e a c h  v e g e t a  t  i o n  t  y  p e .

C o v e n  a n d  o r o d u c t  i o n  o n  r e c  l a  i m e d  a n d  r e f  e r e n c e

a r e a s  w  i  I  I  b e  m e a s u r e d  u s i n g  t h e  s a m e  m e t h o d s

e m p  l o y e d  d u r i n g  t h e  b a s e l  i n e  s t u d i e s .  C o v e r  w i  |  |

b e  e s t i m a t e d  i n  r a n d o m l y  t o c a t e d  1 . 0  s q u a r e  m e t e r

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

S C S  m e t h o d o l o g y  .  S h n u b  d e n s i t y  w  i  I  I  b e  e v a  l u a t e d

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

O n e  o f  t h e  g r e a  t e s t  c h a  I  l e n g e s  o f  r e v e g e t a  t  i o n  i  s  t o

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

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

c l a i m e d  a r e a s  w i l l  b e  e n c o u r a g e d  b y  i n c l u d i n g  a

NECHIVED

MAY I I 1985

i J t v ts l0N ( )F  o l l
GAS S .  MINING

3 -104
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v a n i e t y  o f  g n a s s e s ,  f o n b s ,  a n d  s h r u b s  i n  s e e d i n g

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

j u d g e d  a d e q u a t e  w h e n  t h e  n e l a t  i v e  c o v e n  a n d  p e r -

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

g r o u p s  a p p r o x i m a t e s  t h a t  w h i c h  o c c u n s  i n  t h e  n e -

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

p e n e n n i a l  g n a s s e s  i s  5 0  p e n c e n t  i n  t h e  r e f e r e n c e

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

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

5 0  p e n c e n t .  T h i s  s a m e  n e l a t i o n s h i p  s h o u l d  a l s o  h o l d

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

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

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

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

unsuccess fu  |  .

The punpose  o f  the  above  pnocedures  i s  to  demon-

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

d e n s i t y ,  a n d  s p e c i e s  d i v e r s i t y ,  t h e  d i s t u n b e d  a n e a s

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

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

u s g .

3 . 6 . 7 S c h e d u  l e  o f  R e c  l a m a t  i o n  f _ o r  C o - O p  B e a n  C a n y o n  M  i n e

3-r  05
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3  . 6 . 7 .  1 D e t a i l e Q  T i m e t a b l e  f o r  C o m p l e . t i o n  o f  M ? i o r

R e c l a m a t  i o n  P r o c e s s b s

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

i n i t i a t e d  w i t h i n  9 0  d a y s  ( w e a t h e r  p e r m i t t i n g )  o f  f i n a l

a b a n d o n m e n t  o f  t h e  m i n i n g  o p e r a t i o n :

A c c .  T  i m e

I

3

1

2

3

5

6

b .

c .

S e a l  P o r t a l  1  w e e k

R e m o v e  S t r ^ u c t u n e s  2  w e e k s

S o i  I  P l a c e m e n t  ( b a c l . < f i  I  I  i n g  & ,  g r a d i . s )

a .  U p p e n  P a d  1  w e e k

(  l n c l u d i n g  R o a d )

C h a n n e l  R e s t o n a t i o n  1  w e e k

L o w e r  P a d  &  D i v e r s i o n  1  w e e k

(  l n c l u d i n g  R o a d )

4 .  S e e d b e d  M a t e r i a  I  E i  H  i n d  I  i n g  1  w e e k

5 .  R e s e e d  i n g  € i  F e r t  i  I  i z  i n g  . 5  w e e k

6 .  l v l u  l c h  i  n g  . 5  w e e k

7  .  P r o t e c t  i  v e  F e n c  i  n g  2  w e e k s

( c o n c u r n e n t l y )

w e e k

w e e k  s

w e e k s

w e e k  s

w e e k  s

week s

w e e k s

w e e k  s

7

7 . 5

B

RECEIVED

MAY I / lg85

r l i V l S l O N  O F  O I L
iAS &  MIh I IN IG

T h e  a b o v e

c o m p  l e t e d

a c t i v i t i e s .

r - e c l a m a t i o n  t a s k s

w i t h i n  8  w e e k s  f o l

weeks

a r e  t h e r e f o r ' e  p n o p o s e d  t o  b e

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

3- l  06 5 /1o /85



E q u i p m e n t

L o a d e n  9 5 0 8  ( 2 +  c y

Opena tor-

C r a n e  G n o v e s  R T - 5 8 0

O p e n a  t o r

2 .

b u c k e t  )

207

C o s t  P e r  h o u n

$  1  13 .20

29 :25

$ 1  42.45

7 8 . 8 0

2 9 . 9 0

$  I  0 8 . 7 0

7 9 . 3 0

$ Is2 .ss

_  2 9 . 9 0

$  1 8 2 . 4 0

u1 .94

29  . 90

$  241 .80

3 . T n u c k  a n d O p e r a  t o n

C a t  D - 7 G

O p e n a  t o n

5 . B a c k h o e  ( C a t  2 3 5 )

O p e r a  t o n

B a c k h o e  ( B H )  C y c l e  T i m e  E s t i m a t e s  Z 3 S  B a c k h o e

4 .

RECFIVED

MAY T P 1985

)  j v l s  j uh j  oF  O tL' : iA$  &  MIN fNG

A v e r a g e

L o a d  B u c k e t

S w  i  n g  B u c k e t

D u m p  B u c k e t

S w i n g  L m p t y  B u c k e t

6 . 5  s e c .

6 . 0  s e c .

2 . 5  s e c  .

5 . 0  s e c .

Tota I  Avenage 20 2 . 1 2  y d r 3

3 - 1  0 7

sec .

5 /1o /85



M e d i u m  t o  h a r d  d i g g i n g  ( h a r d

rock  con ten  t  )  dep th  to  70% o f

p a c k e d  s o i  I  w  i t h  u p  t o  5 0 %

m a c h i n e ' s  c a p a b i l i t y .

3  c y / m i n  x  2 , 1 2  y d s  x  o 0  =  p r o d u c t i o n / h r .  =  3 B l  . 6 0  c u . y d / h r

C u t  a n d  f  i f  l  y a r d a g e s  ( S a m e  N u m b e n  ' l  c y c l e )

C r a w  l e r  T n a c t o n  ( D 7 G )  C y c l e  T i m e  E s t i m a t e s

D 7 G  C u t  M a t e r i a l  2 0 0  y d

A v e n a g e  B l a d e  L o a d  o f  1 5

C y c l e  t i m e  7 . G  m i n

4 . 0  m i n _

1 1 . 6  m i n

E f f i c i e n c y  5 0  m i n / h n .

5 0  m i n / l  1 . 6  m i n  c y c l e  X

.  nu l ' l '

c u .  y d .

L o a d e d  A v e r a g e

R e t u n n

C y c l e

1 5  y d s / c y c t e  =  6 4 . 6 5  y d s / h r .

9 5 0 8  L o a d e r  C y c l e  T i m e . 5 0  m i n .

+ . 0 1  m  i n  .

- . 0 4  m  i n  .

. 0 0  m i n .

t .

2 .

3 .

P i l e  (  1 0 "  m a t e r i a l  a n d  s m a l l e r

C o m m o n  o w n e r s h  i p  o f  t r u c k s

3 /4 ' ,  to  6 , '

l l 3  c u  y d s . / n r .

1  9 6  c u  .  y d s / h r .  T o p s o i  I

. 5 3  m i n .

REffiNVHD
JtI$f f t tesi

DlVl{iii()N 0F t-ttt-
GAS & MINING

s/10/853-r 07A



3 . 6 . 7  . 2

A .  S e a  I  P o r t a  I

B .  R e m o v a  I  S t r u c t u r e s

C .  C l e a n u p

D .  S o i l  P l a c e m e n t
( B a c k f i l l i n g  A  G n a d i n g )

E .  C h a n n e l  R e s t o r a t i o n

F .  R e s e e d i n g  a n d  F e r t i l i z e n

G .  M u l c h i n g

H .  P r - o t e c t  i v e  F e n c i n g

I  .  O v e r h e a d  a n d  C o n t  i  n g e n c y

J .  M a i n t e n a n c e  a n d  M o n i t o n i n g

S u m m a r y  o f  R e c  l a m a t  i o n  C o s t  - E s t  i m a t e

$  2 , 9 9 4 . O O

22 r  2O5 .OO

2 ,  3 5 3 . 0 0

3 7 , 0 8 1  . 0 0

7 ,  9 5 3 . 0 0

1  3 ,  7 5 0 . 0 0

3 ,  5 0 0  . 0 0

6 ,  000  .  00

1  1  ,  7 6 C . 0 0

2 ,  5 0 0 . 0 0

1  9 8 5  D o l  I  a r s $  1 1 0 , 0 9 6 . 0 0

3 . 6 . 7 . 3 R e c l a m a t i o n  C o s t  E s t i m a t e  f o r  C o - O p  i , i i n e

A . Sea  I  Por - ta  I

L a b o n  2  m e n  X  1 7 9 . ? O / m a n  d a y  X  5  d a y s

M a t e r i a l s  2 0 0  b l o c k s / s e a l  X  5  s e a l s  X

1  . O O / b  l o c k

M o n t a n ,  s a n d ,  e t c

S u b  t o t a  I

S u b t o t a l  A

HHCEIVFD

MAY 1Z 1985

. . - t iV  i t . r i t j i ' . ,  r  , i :  Ot i
I  ' t ' ,  r :  i , , , l i i , , , i i l , rG

I  ,  7 9 4 . 0 0

1  ,  0 0 0 . 0 0

2 0 0 . 0 0

$  2 , 9 9 4  . O O

$  2 ,  9 9 4 . 0 0

3 - 108 5 /1o /Bs



B . R e m o v a  I  S  t

F a n

L a b o r  2

E q u i p m e n t

r u c t u n e s

m e n X 1 7 9 . 2 A / d a V  X Z  d a y s  ? 1 ? . A A

( h a u l i n g )  -  1  t r ^ u c k  +  o p e r a t o n

,qHOffIVED

fufAY I ,7 t9S5

ui; , -
, ; t f  r i ; ;

X  4  h o u n s  X  7 9 . 3 5 / h o u r

2 0  T  c n a n e  X  2  h r - s  X  Z B . B O / h o u r

2  h o u n s  X  C r a n e  O p e r a t o n  X  2 9 . 9 O / h r

5 u b  t o t a  I

S t r u c t u n e s  a n d  C o n v e y o n  ( p r i n c i p l e )

L a b o n  3  m e n  X  ' , 7 9 . 2 Q / d a V  X  Z  d a y s

E q u i p m e n t  ( h a u l i n g )  1  t r u c k  +

O p e r a t o r  X  1 6  h r s  X  7 9 . 3 5 / h r .

1  l o a d e r  +  o p e n a t o r  X  1 6  h r s  X  1 4 2 . 4 5

( g S O  B  2 *  c v  v d  b u c k e t )

S u  b  t o t a  I

S u b s t a t  i o n Power  T  ra  n  s f  o rmer

L a b o n  2  m e n X l 7 g . 2 O / d a y  X Z  d a y s

H a u  I  i n g  I  t r - u c k  *  o p e n a t o n  X  1 6  h r ^ s

x  79 .35

Loaden  4  hns  X  142 .45 /h r  (+opera to r )

Sub to ta  I  $

3 1  7 . 0 0

1  5 9 . 0 0

6 0  . 0 0

$  1  , 2 5 2 . A O

I  ,  0 7 5 . 0 0

1  , 2 7 O  . O O

2  , 2 7 9  . O O

4  , 6 2 4  . 0 0

7 1 7 . O O

1  , 2 7 O , O O

5 7 0 . 0 0

2 ,  557  . 00

3- 1 08A 5 l1o /85



9 a t h h o u s e s ,  S h o p ,  W a r e h o u s e I  f i l  i  ne  Of  f  i ces

L a b o n  2  m e n  X  1 7 9 . 2 A / d a V  X  3  d a y s

E q u i p m e n t  ( H a u l i n g )  -  I  t r u c k  +

o p e r a t o r  X  1 2  h r s  X  ? 9 . 3 5 / h r

L o a d e r  4  h r s  X  1 4 2 . 2 5 / h r  +  o p e n .

lVa ten  Sys tem

Labon  2  men X

H a u l i n g -  I  t r u c k

X  7 9 . 3 5 / h r

Loa den 2 h r^s X

L a b o r

L o w b o y

1 2A ton

O p e r a  t o r

S u b  t o t a  I

179  .20 /  day

+ opera tor

$ 1 ,  oz5 .oo

9 5 2 . 0 0

5 6 9 . 0 0

$  2 , 5 9 6 . 0 0

3 5 8 . 0 0

3 1  7 . 0 0

2 8 5 . 0 0

9 6 0 . 0 0

7  1 7  . O O

1  , 2 7 A  . O O

1 ,  I  3 8 . 0 0

$ 3 ,  I  25 .oo

7 1 7 . Q 0

3 1  7  . 0 0

7 9 . 0 0

3 0 . 0 0

XI

X4

d a y

h n s

"FCFIVED 
'I

' v  '  z  lgg5

i  J r l J l r . r  
, . , ,

. " ;  i {  1  ,  t f  , : i r \ f c

1 4 2 . 2 5 / h r  +  o p e r .

S u b  t o t a  I

Fue  I  S to r -age  Tank  ,  and  Sys tem

Labon  2  men X  lTg .ZO/daV X  Z  days

H a u  I  i n g  1  t r u c k  +  o p e n a  t o r  X

1 6  h r s  X  7 9 . 3 5 / h r .

Loader  I  h rs  @ 142 .25 /h r  +  open .

S u b t o t a  I

T r u c k  L o a d o u t

2  m e n  X  1 7 9 . 2 0  X  2  d a y s

t r u c k  +  o p e r .  @  7 9 . 3 5 / h r  X  4

c n a n e  I  h r  X  7 8 . 8 0

@  2 9 . 9 0  X  r

h n .

$  1 ,143 .00

3- I  0BB

S u b t o t a  I

s/1o/Bs



ffiHCfr'IVFD
I l . [  n  . ,' v r / r r  l2  tgBS

'  '  , : " : i " '  
l '  ' '  L " 'i  \  ' r  

&iJ ls, i&,_

- *-+-r!tti:

O i l  S l a c k  L o a d  O u t

W a t c h m g n  F a c i l  i t y

2  m e n  X  1  d a y  X

D 7 G  C r a w l e r  2  h r s

S t a c k i n g  F a g i l i t y

Labor  4  men X  179 .20  X  I  day

Truck  e /  opera to r  79 .35  X  4  hns

I  2 0  t o n  C n a n e  Z  h r s .  X  7 8 . 8 0

1  9 5 0 8  L o a d e n  I  1 8 . 5 5 / h r  X  4  h n s

I  C r a n e  o p e n a  t o r  2 9 . 9 0  X  2  h r s .

S u b t o t a  I

C r u s h e r  F a c i l i t y

Labor  2  men @ 179  ,2O/  daV X  4

1  2 0  T  C n a n e  6  h r s  X  7 8 . 8 0

I  Truck + opera ton B h r^  X 79 .  35

6  h r s  C n a n e  O p e r a t o r  X  2 9 . 9 0

S u b t o t a  I

7 1 7 . O 0

3 1  7 . 0 0

3 1 6 . 0 0

4 7  4  . 0 O

6 0 . 0 0

$  1 , 8 8 4 . 0 0

d a y s  I  , 4 3 4 . 0 0

4 7 3 . 0 0

6 3 5 . 0 0

1  8 0 . 0 0

$ 2 ,o88 .oo

7 1 7  . A O

1  5 9 . 0 0

3 1  7  . 0 0

6 0 . 0 0

$  1 , 2 5 3 . 0 0

3 5 8 . 0 0

3 6 5 . 0 0

L a b o r  2  m e n @ 1 7 9 . 2 o / d a y  X 2  d a y s

I  2 0  T .  C r a n e  2  h r s  X  7 8 . 8 0

I  T r t r c k  +  o p e n a t o r  4  h r s  X  7 9 . 3 5

2  h r s  C r a n e  o p e r ^ a t o r  2 9 . g A

S u b  t o t a  I

179 .20

x 182.40

3- 1 OBC

S u b t o t a l

5 t l1O/85

723 .OO



OfiECf;'JyFD

S c a  l e  A r ^ e a

S e d .  P o n d  B

S e d .  P o n d  A

D  i  t c h  t o  P o n d  A

B a  t h  H o u s e  A r ' e a

L o a d  O u t

R o a d  C o a  I  P n e p  .

L o w e n  R d  .  t o  5 w  i t h -
B a c k

U p  R d .  t o  P o r  t a  I

P o r ^ t a  I  F a n  A r e a

Tota  I

I ,  0 0 0  c u  .  y d s .

d u m p  a n d

S p r e a d  i  n g

l l4t

cu t

f  i r l

f  i r l

f  i i l

c u t

c u t
f  i l l

c u t
f  i t l

c u t
f i l l

c u t
f i i l

c u t
f  i t l

cu t
f i t l

t o p s o i l  t r a n s p o n t

n e g r a d e  2  t r u c k s

a n d  r i  p p  i  n g  D 7 G

5 0  |  L  P L A C E M E N T  ( R e f  e r ^ e n c e  A r e a  P o s t - M  i n  i n C o n  t o u r  M a p  )

E a n t h  l v l o v e d C u .  Y d s . C o s t / H n .  D 7 G cos  t /Hr  .  BH-235 T  i m e

6 4 . 6 5  h r .

1 . 1 7  h n .

3 . 4 9  h r .

5 . 8 3  h r .

1 7  . 1 8  h  r .

8 . 7 8  h r .

5  . 8 2

8  . 8 4

1 7 . 3 5

!  ' r  .64

f 9  d a y s

5 ,  840 .  00

3 ,  253  . 00

7  , 478 .OO

Cos t

2 ,  5 0 9 . 0 0

282,.90

9 4 3 . 9 8

I  , 0 6 3 . 3 9

3 , 1 3 3 , 3 9

2 r 1 2 3 . 4 O

I  ,  4 0 7 . 0 0

2  r  1 3 7  . 5 A

4 ,  1  9 5 . 2 3

2 , 8 1 4  .  5 5

20r51O.OO

889

450

1  3 3 3

377

l l l l

3 3 5 2
3 3 5 2

2 2 2 2
2 2 2 2

3377
3377

6622
6622

4444
4444

21 ,g2O
21 ,777

. 6 5  m i l e s  =  9 5 0 8

O  o p e r a  t o r  =  4 1

=  4 1  h n s .  @

1  8 2  . 4 0

1  8 2  . 4 0

1  8 2  . 4 0

L o a d e r ^  4 1  h n s .

h r ^ s  @  7 9 . 3 5

1  8 2  . 4 0

2 4 1  . 8 0

241  .8A

241  .80

241  .BO

241 .80

2 4 r . 8 0

241  .BO

1 08-E

1  4 2  . 4 5

5/1o /8s



T e m p o r a r y  S c a l e  H o u s e

H i a w a t h a  S e a m  P o r t a l

r e c l a i m e d  1 0 / l / 8 5

r e c f a i m e d  6 / 3 0 / 8 5

C . C  l e a n u p

Labor  2  men X

H a u l i n g  I  t r u c k

X  7 9 . 3 5 / h r

Loader  (+opera to r  )

179  .2O/  dav

+  opera  ton

d a y s  1  , 4 3 4 . 0 0

hrs

X4

XS

S u b  t o t a  I

B  &  C  S u b t o t a l

S o i  I  P  l a c e m e n t  ( B a c k f  i  |  |  i n g  a n d  G r ^ a d  i n g  )

S e e  T a b l e  D - l  p .  1 0 8 E

S u b t o t a  I

E . C h a n n e l  R e s t o n a t i o n

Backhoe  +  opera to r  X  2 /+ l  .80

X  2 4  h n s .

Labon  4  men X  179  .2A /  daV X  3  days

S u b t o t a  I

R e s e e d  i n g  € ,  F e r t  i  I  i z a  t  i o n  (  t  O  a c n e s  )

H y d r o s e e d e n ,  o p e r a t o r  a n d  d r i v e r

s e e d  =  $  1 r 2 7 5 . A A

C r e w  =  $  1 0 0 / a c r e

2  h r s  X  1 4 2 . 4 5

6 3 5 . 0 0

2 8 5 . 0 0

2 ,  3 5 3 . 0 0

2 4 ,  5 5 8 . 0 0

$  37 ,081  . oo

5 ,  8 0 3  . 0 0

2 , 1 5 0 . 0 C

7 ,  9 5 3 . 0 0

I  3 ,  7 5 0 . 0 0

1  3 ,  7 5 0 . 0 0

$

$

D .

RECE\VEffi
I{AY 17 1985

'Iltt-'*,*'g-l\S
F .

3-1  09

S u b  t o t a  I

s/ to/as



G . M u l c h i n g  ( 1 0  a c r e s )

H y d r o m u l c h e r ,  o p e r a t o r  a n d  d r i v e r

$350/acre X l0  acnes

S u b t o t a l

H . P r o t e c t i v e  F e n c i n g  (

6  f o o t  h i g h  X  3 , 0 0 0

$ 2 . O 0 / f o o t  i n s t a  I

1 0  a c n e s )

I  i n e a r  f e e t  X

l e d

S u b  t o t a  I

3 ,  5 0 0 . 0 0

3 ,  5 0 0 . 0 0

0 0 0 . 0 0

000  .00

2 ,  4 0 0 . 0 0

3 0 0 . 0 0

7 0 0 . 0 0

6,  000 .  00

2 ,  3 6 0 . 0 0

$  1  1 , 7 6 0 . 0 0

2 ,  5 0 0 . 0 0

2 ,  5 0 0 .  0 0

1  I  0 ,  0 9 6 . 0 0

o n  1 9 8 5  d o l  l a r s

$  6 ,

6 ,

J .

O v e n h e a d  a n d  C o n t i n g e n c y

l .  B a s e b a l l  p a r k  s e e d i n g

2 .  R e t a  i n  i n g  w a  |  |  r e m o v e d

3 .  B o r e h o l e  p l u g g i n g

4 .  C o n t e m p o n a n e o u s  r e c l a m a t i o n

5 .  A d m i n i s t r a t i o n

S u b t o t a l

Ma i  n tenance  and  l v lon  i  to r^ ing

5  years  @ $SOO.OO/yean

S u b t o t a  I

Tota I

N o t e  a  |  |  c o s t s  e s t  i m a t e s  a r e  b a s e dt\'tAY I I t$S5

'  / 1 . :  i '
, . :  , " i r  i , J l L " -

t,t ir''; tltlul;

J,

I

C o - O p  w i l l  d e p o s i t  w i t h  t h e

M i n i n g ,  a n  i r q l v o c a b l e  b a n k

t h e  a p p r o v a l  o f  b o n d  a m o u n t

D i v i s i o n  o f  O i l ,  G a s  &

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

3 - 1  1 0 5/1o /8s



3 . 6 . 8

Co-Op con tends thene ane

the  perm i  t  a rea  .  Th  i s  op

ev  i  dence :

f  l l u v i a l  V a l l e y  F l o o r  D e t e n m i n a t i o n  U M C  7 8 5 . 1 9

n o  a l

i n  i o n

l u v i a l  v a l l e y

i s  b a s e d  o n

f  l o o r s  w  i  t h  i n

t h e  f o l l o w i n g

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

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

b u t  t h e  s p a r s e s t  o f  v e g e t a t  i o n  c o v e r  ( S e e  C h a p t e r  I

S o i l s ) .

3 - 1 1 1 5/1o /Bs



2 .

3 .

4 .

t r. fl'
y h t ' l l k s  i l o  c [ , r t i t ,  + 4 - ,
T h e  a r e a  n e c e i  v e s  I  e s s

a n d  h a s  n o  e v i d e n c e  o f

t h a n  1 4 f t  a n n u a l  P r e c i P i t a t i o n

s u b t e r n a i n  i a n  i r n i g a t  i o n .

W a t e n  q u a l i t y  o f  t h e  i n t e r ^ m i t t a n t  B e a r  C r e e k  i s  m a n g i n a l

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

g n o u n d  w a t e r  i n t e n a t i o n .

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

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

m u m  o f  l e v e l  a n e a s  o f  s m a f  l  s i z e  t o  f  a c i l i t a t e  U S C .

C o ' O p  M i n e  n e q u e s t s  t h e  D i v i s i o n  t o  e v a l u a t e  t h e  s i t e - s p e c i f i c

c o n d i t i o n s  a n d  n e n d e n  a  j u d g e m e n t  i n  t h i s  n e g a n d .

3 . 6 . 9 . Temponary  Cessa t  i on

I n  t h e  e v e n t  o f  a  t e m p o r ^ a r ^ y  c e s s a t i o n  o f  o p e n a t i o n ,  C o - O p

w i l l  n o t i f y  t h e  D i v i s i o n  w i t h i n  4 8  h o u r - s  o f  p e n d i n g  s h u t

d o w n  a n d  w i l l  s u b m i t  a l l  i n f o n m a t i o n  n e g a n d i n g  e x a c t

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

e x t e n t  o f  s u b - s u r f  a c e  s t n a t a  i n  t h e  p e r m i t  a r e a  p r i o r '  t o

c e s s a t i o n  o n  a b a n d o n m e n t ,  e x t e n t  a n d  k i n d  o f  s u n f a c e  r e -

c l a m a t i o n ,  a n d  i d e n t i f  i c a t i o n  o f  b a c k f  i l l i n g ,  r - e g n a d i n g r  t r € -

v e g e t a t i o n r  € f f v i r o n m e n t a l  m o n i t o r i n g ,  u n d e r ^ g n o u n d  o p e n i n g

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

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

3 - 1 1 2
4/25/84



o
3 .6 .9 .  r T e m p o r a r y  P o r t a  I  S e a  l s

C o - O p  w i l l  s e a l  p o r t a l s  w h i c h  a n e  n o t  t o  b e  u t i l i z e d

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

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

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

en  t r ^y  so  as  to  make  tnesspass  by  men

p r o h  i b  i t  i v e .  A l  I  p o r ^ t a  l s  w h  i c h  a r e  t o

o r

b e

a n  i r n a  I  s

u t i  I  i z e d

NECEIVEN

NIAY I 7 1985

utvtstui\  (JF oi l_
GAS & MINING

w i l l  b e  p o s t e d  w i t h  t ' N o  T n e s s p a s s i n g "  a n d  "  K e e p

O u  t f  t  n o t  i c e s  .  W h e r e  d o o r s  e x  i  s t  s u c h  a S  f  a n  e n  t  r  i e s ,

t h i s  w i l l  a l s o  b e  l o c k e d  a n d  s i g n e d  a c c o n d i n g l y .

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

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

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

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

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

a n d  t o  i d e n t i f  y  t h e  h a z a r d o u s  n a t u r e  o f  t h e  o p e n i n g .

T h e s e  d e v  i c e s  s h a  I  I  b e  p e r i o d  i c a  |  |  y  i n s p e c t e d  a n d

m a i n t a i n e d  i n  g o o d  o p e r a t i n g  c o n d i t i o n  b y  t h e  p e r -

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

t i v i t i e s .

C o - O p  i s  c o m m i t t e d  t o  s e a l i n g  a l l  p o n t a l s  i n  t h e

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

i n  c o u n s e  o f  n o n m a l  m i n i n g  a c t i v i t i e s ,

3 - r13
5 /10 /a5
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RECLAMAT I  ON PLAN

M I  NE PORTAL ROAD

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

s i o n .  T h e y  w i  l l  s a t  i s f  y  t h e  c o m m i t m e n t s  m a d e  b y  C o - O p  M i n i n g  C o .

i n  t h e i n  p e n m i t  a p p l i c a t i o n  a n d  a l l  a p p l i c a b l e  p o n t i o n s  u n d e r  C F R

7 8 4 . 1 3 .  T h e  a r e a  i n  q u e s t i o n  w i l l  b e  a l o n g  a n d  a d j a c e n t  t o  t h e

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

( S e e  P l a t e  3 - 1  ) .  T h e  a c t u a l  g r o u n d  i n v o l v e d  c o m p n i s e s  a p p r o x i m a t e l y

3  a c r e s  o f  d i s t u r b a n c e .

METHODOLOGY

T h e  a c t u a l  i m p l e m e n t a t i o n

c a n  b e  b n o k e n  d o w n  i n  t o

o f  t ypes  o f  work  needed :

( l  )

o f  a b a n d o n m e n t  a n d  u l t i m a t e  r e c l a m a t i o n

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

l2l .

(3 ) .

( 4 )

E a r t h  m o v  i n g :  n e d i s t n i b u t  i o n  o f  t o p  s o i  I  a n d  n e d i s t r i b u t  i o n

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

s u n f a c e .

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

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

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

I n t e n m i t t a n t  s t r e a m  c h a n n e l  r e s t o r a t  i o n  a n d  r e c o n s t n u c t  i o n

o f  p e r m a n e n t  d r a i n a g e ,
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PHASE # I E A R T H  M O V  I  N G

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

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

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

b e n m  a n d  p l a c i n g  i t  a g a i n s t  t h e  o p p o s i n g  h i g h  w a l l .  T h i s  m a t e n i a l

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

m a t e r i a  l  f  r o m  a b o u t  1 0  f e e t  b e l o w  t h e  r o a d  c u t  u p  o n t o  t h e  n o a d

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

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

d o w n  t o  a l l e v i a t e  t h e  d e g r e e  a n d  a n g l e  o f  t h e  h i g h  w a l l .  A l l  w o r k

d o n e  b o t h  a b o v e  a n d  b e l o w  t h e  n o a d  w i  |  |  t a k e  i n t o  c o n s i d e n a t  i o n

e x i s t i n g  v e g e t a t i o n  a n d  a l l  e f f o n t  w i l l  b e  m a d e  t o  m i n i m i z e  d i s t u n b -

a n c e  a n d  u t  i  I  i z e  e x i s t  i n g  v e g e t a t  i o n . W h e n  t h e r e  i s  n o  a  I  t e n n a t  i v e

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

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

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

m e n t  #  2 \ .

P H A S E S # ? A N D 3 REVEGETAT I  ON

T h  i s  p r o c e d u r e  i n v o l v e s  a  t w o  p h a s e  p r o g n a m :  (  1  )  .  T o  c l u m p  p  l a n t

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

( 2 ) .  T o  h y d r o m u l c h  t h e  e n t i n e  a r e a  t o  s u p p l e m e n t  n e v e g e t a t i o n  a n d

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

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

3 - 1 1 8





Stneam Buf fen  Zones  UMC 817  .57

C o - O p  h a s  a t t e m p t e d  t o  p r o t e c t  B e a n  C r e e k  i n  a l l  a n e a s  w h e r e  e x i s t i n g

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

z o n e - .  T h  i s  h a s  b e e n  a c c o m p  I  i s h e d  b y  e a r t h e n  b e n m s  a  l o n g  n o a d s  a d j a -

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

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

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

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

i n t o  B e a r  C r e e k f '  T h e  b u f f e n  z o n e  t h a t  d o e s  e x i s t  w i l t  b e  p r o p e r f  y
( _ l

p o s t e d  a n d  s  i  g n e d  j

N o  a d d i t i o n a , l  d i s t u r b a n c e  i s  a n t i c i p a t e d  i n  t h e  B e a r  C a n y o n  d r a i n a g e

h o w e v e r ,  i f  i n  t h e  f u t u n e ,  e x p a n s i o n  i s  n e q u i n e d ,  C o - O p  i s  c o m m i t t e d

i n  t a k  i n g  a  I  I  n e c e s s a n y  s a f e g u a n d s  t o  e n s u r e  t h e  i n t e g n i t y  o f  B e a r ^

C n e e k  a n d  e s t a b  I  i s h  i n g  a n  a d e q u a t e  b u f  f e r  z o n e .

PHASE #4  DRA I  NAGE CHANNEL STAB I  L  I  ZAT I  ON AND RECONSTRUCT I  ON

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

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

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

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

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

u t  i  I  i z e d  t o  a d d  y e t  a n o t h e n  p a n a m e t e r  o f  s t a b  i  I  i t y  .
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1 .

? .

C O N C L U S  I  O N S  A N D  R E C O M M E N D A T  I  O N S

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

B y  u t i l i z i n g  a  b a c k h o e ,  a s s o c i a t e d  d i s t u r b a n c e  w i l l  b e  k e p t  m i n i m a l

T h e  c  l u m p  p  l a n t  i n g  p n o c e d u r ^ e  a c c o m p  I  i s h e s  a  |  |  o f  t h e  b e l o w  :

E .  l m m e d i a t e  g n o u n d  c o v e n .

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

c .  M a x  i m  i z e  p o t e n  t  i  a  I  f o n  n a t  i v e  s p e c i e s  t o  e s t a b  I  i s h  .

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

€ .  M o d i f y  a n d  e n h a n c e  t h e  m i c r o - e n v i n o n m e n t  s u n r o u n d i n g  e a c h

m u l c h i n g ,  f e r t i l i z a t i o n ,  a n d  t a c k i f  y i n g  w i l l  v i n t -

d  e s t a b l i s h m e n t ,  t h u s  m i n i m i z i n g  w i n d  a n d  w a t e r

3 .

4 .

5 .

c l u m p .

T h e  h y d r o s e e d i n g ,

u a l l y  a s s u n e  n a p i

eros i  on .

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

s a m e  t i m e  a l l o w i n g  f o n  s t a b i l i z a t i o n  t h r ^ o u g h  r e v e g e t a t i o n .

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

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

3-1 20
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EX I  5T  I  NG AND PROPOSED STRUCTURE5

T h e  B e a n  C a n y o n  [ l i r r e  h a s  t h e  f o l l o w i n g  s u r f a c e  f a c i l i t i e s :

W o n k  c o m m e n c e d  o n  a l l  s t r u c t u r e s  J u n e  o f  1 9 8 2  w i t h  t h e  e x c e p t i o n  o f

t h e  p r ^ o p o s e d  b a t h h o u s e ,  p h a s e  2 l o a d o u t ,  a n d  s t a c k i n g  t u b e .  ( A

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

D i v i s i o n  u p o n  f  i n a l  d n a f  t i n g .  )

T h e  l o c a t  i o n  o f  e a c h  o f  t h e  I  i s t e d  s t r u c t u n e s  i s  s h o w n  o n  P l a t e  2 - z

S u r ^ f a c e  F a c i l i t i e s .  C o - O p  h a s  s o u g h t  i n t e r u m  a p p n o v a l  f o r  e a c h

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

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

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

s t a n d a r d s  i m p  l e m e n t e d  a s  p e r  M S H A  s t a n d a r d s .

A l l  o f  t h e  s t n u c t u r e s  a n e  t o  b e  n e c l a i m e d  i n  t h e  y e a r  2 0 3 3  a n d  a r e

d e t a i l e d  i n  S e c t i o n  3 . 6 . 6 .  a n d  3 . 6 . ?  B e a n  C a n y o n  M R P  4 / 3 0 / 8 4  s u b -

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

p h o t o g r a p h s  w e n e  t a k e n  o n  4 / 2 6 / 8 4  a n d  a r e  a t t a c h e d  h e r e i n  i n  a  b r i e f

d e s c r i p t i o n  o f  e a c h  f a c i l i t y  i s  a t t a c h e d  u n d e r  " F a c i l i t y  D e s c n i p t i o n ' l

a n d  i s  c o n r e l a t e d  t o  t h e  r e p r e s e n t a t i o n a l  p h o t o .  A l s o ,  T a b l e  3 . 3 . 4 . - 1

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

qHCHIVHM

T e m p o r a n y  S c a  l e  H o u s e

T n u c k  L o a d o u  t

C o a  I  S t o r a g e  A r e a  a n  d

S t a c k  i n g  F a c i  I  i t y

C r u s h e r  F a c i  I  i t y

P n  i  n c  i p  l e  C o n v e y o r ^  S t r u c t u n e

S i n g l e  b u i l d i n g  c o m p l e x  c o n t a i n i n g

b a t h h o u s e  a n d  m i n e  o f f i c e s

I t ' l i n e  r u n  c o a l  R e c e i v e n  b i n

F u e l  S t o r a g e  T a n k s

O i  I  S l a c k  L o a d o u t

Shop

Non-coa I  Stor^age Yard

Power  T rans fo rmer

C a r e t a k e n  D w e l l i n g

s h o p s ,  p a n t s  w a r e h o u s e t

tulAY 1 Z 1985

- r lv r$ i r i i \  uF OIL
G,f ie f t .  rn l \ t t ryG
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F A C I L I T Y  D E S C R I P T I O N S

( 1 )  T e m p o r a r y  S c a l e  H o u s e

T h i s  s t n u c t u r e  c o n s i s t s  o f  a  1 Z '  x  5 0 '  t r ^ a i l o r  w h i c h  h a s  t e m p o r a r i l y

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

b y  a  m o n e  p e r m a n e n t  s t r u c t u n e  i n  1 9 8 4 .  A t  p n e s e n t ,  a l l  e n v i r o n m e n t a l

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

w i l l  b e  i m p l e m e n t e d  u p o n  c o m p l e t i o n ,  S e e  S c a l e  H o u s e  A p p n o v a l

l e t t e r ^  M R P  C h a p t e r '  
' t  

1  ( a p p n o v a l s )  .  P h o t o  ( 1  )  s e e  s c h e m a t  i c  r r A r l

n e p  I  a c e m e n t  s t r u c t u r e .

( 2 )  F u e l  S t o n a g e  T a n k

T h e r e  a r e  3  l O , 0 O O  g a t  .  f u e l  s t o r a g e  t a n k s  i n s t a l l e d  a t  t h e  d o w n s l o p e

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

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

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

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

w i  |  |  b e  p o s t e d  t r  N o  S m o k i n g t '  a n d  f i r e  e x t i n g u i s h e r s  a n e  i n  p l a c e ,

a l l  M S A H  s a f e t y  s t a n d a r d s  w i l l  b e  a d h e n e d  t o .  S e e  p h o t o  Z .

( 3 )  T r u c k  L o a d o u t  F a c i  I  i  t y

T h e  t r u c k  l o a d o u t  i s  a  c o n v e y o n  s y s t e m  d e s i g n e d  t o  l o a d  t r a c t o r -

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

p u l a t e d  s o  a s  t o  m i n i m i z e  s p i l l a g e .  A s  e a c h  u n i t  i s  l o a d e d ,  t h e  a r e a

i s  c l e a n e d  o f  s p i  I  l e d  c o a l  o n  a  d a i  l y  b a s i s ,  a n d  a l  I  n u n o f f  i s  c o n -

t a i n e d .  S e e  p h o t o  3 .

( 4  )  S h o p

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

e q u  i p m e n  t  .  M a j o n  a n d  m  i n o n  r e p a  i  n s

i n v e n t o r y  p a r t s  t o  b e  u t  i l i z e d  o n

o f  b o t h  u n d e r g r o u n d  a n d  s u n f a c e

a n e  i m p l e m e n t e d  a n d  i t  i s  u s e d  t o

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

h e a v y  e q u  i

S e e  p h o t o  4

h e a t e d  w i t h  a

p m e n t  h a n d l i n g

c o a  I  f u n n a c e  a n d

i m p l e m e n t s  s u c h

i s  e q u  i p p e d  w  i  t h  s t a n d a r d

a s  w e n c h e s ,  w e l d e r s ,  e t c ,

( 5 )  O i  I  S l a c k  L o a d o u t

T h e  o i  I  s l a c k  l o a d o u t  i s  d e s i g n e d

m a r ^ i l y  f o r  n o n - c o m m e r c i a l  c l  i e n t s .

b i n  w i t h  a n  e l e c t r i c a l  c o n t r o l l e d

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

o f  a n  e n  d  I  o a d e n .  S e e  p h o t o  5  .

t o  h a n d  l e  o i  l e d  s t o k e r  c o a  I  r  P r i -

I  t  m a  i n t a  i n s  a  2 0 ,  0 0 0  t o n  s t o r a g e

a u g e n  t o  l o a d  s m a  |  |  t o n n a g e s .  T h e

c o n v e y o r  w h i c h  i s  l o a d e d  b y  w a y

( 6 )  C o a l  S t o n a g e  a n d  S t a c k i n g  T u b e s

T h e  c o a  I  s t o n a g e  y a r d  ( p h a s e  1  )  i s  e q u  i p p e d  w  i  t h  a  s y s t e m  o f  c o n -

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

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

a n d  n e p l e n i s h e d .  T h e  a n e a  a l s o  c o n t a i n s  t w o  6 0 0 0  g a l l o n  o i l  s t o r a g e

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

c o n t r o l l e d ,  a n d  p a s s e s  t h n o u g h  t h e  p r i m a n y  s e d i m e n t  p o n d .  S e e  p h o t o  6 .

( 7 )  C n u s h e r  F a c i l i t y

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

s i z e s  o f  c o a l  c a n  b e  s e p a n a t e d  a n d  t h e n  s t a c k e d  i n  t h e  d e s i g n e d

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

the  sed i  men t  pon d  .  See photo  T  .

( 8 )

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

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

a t t a c h e d  a s  F i g u r ' e  3 . 8 . 1  ,  H i s t o n i c a l l y ,  t h e  s i t e  h a s  b e e n  u t i  l i z e d

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

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

I  o g  i  c  m e a  s u  r e  u p o n D i v i s i o n  a p p r o v a l S e e  p h o t o  8 .

(e) T r a n s f o r m e r  S u b s t a t  i o n

T h i s  f a c i l i t y  i s  t h e  c o n c e r n  o f  t h e  m i n e ' s  p o w e r  s u p p l i e r ,  L l t a h

P o w e r  t r  L  i g h  t  .  H o w e v e r ,  C o - O p  d o e s  m a  i n t a  i n  t h e  f e n c e ,  d f l d  e n f  o r c e s

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

p h o t o  9 .

( 1 0 )  C o n v e y o n  S t r u c t u n e

T h i s  c o n v e y o n  i s  t h e  r o u t e  b y  w h i c h  t h e  c o a l  e x i t s  t l r e  m i n e .  P h o t o

1  0  p  i c t  u r e s  i h e  c o n v e y o r  i n  t h e  l o w e r  t  i g h  I  c o r n e n ,  a n d  s h o w s  t h e

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

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

l o c a t i o n s  o f  e a c h  s t r u c t u n e  1  -  8 .  P i c t u r e d  i n  t i r i s  p h o t o ,  c e n t e n

t o p ,  i s  C o - O p l ' s  t o p s o i l  s t o c k p i l e ,  n o t  l i s t e d  a s  a  s t r u c t u r e  b u t  i n

ev  idence on  t  l ' re  su  r f  ace  .

( 1 1 ) S i n g l e  B u i l d i n g  C o m p l e x  ( N e w  S c a l e  H o u s e )  C o n t a i n i n g  s m a l l  s h o p ,

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

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

a n  a n t i c i p a t e C  c o m p l e t i o n  d a t e  o f  f a l l  1 9 8 6 .

( 12 ) C a r e t a k e n s  , R e s i d e n c e

T h i s  i s  a  s i n g l e - w i d e  1 4 X 5 0

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

h o u s e  t r a  i  l o r .

a n d  h o u s  i  n g  a

A  n u m b e n  o f  s m a l l  p e n s  a n d

c o l l e c t i o n  o f  d o m e s t i c a t e d  f o w l

( ts ) M  i  n e  r u n  C o a  I  R e c e i  v e n  B i  n

A s  t h e  n a m e  i r n p l i e s ,  i s

f r o m  t h e  c o n v e y o r  s h u t e

i n  p h o t o  # Z  .

a p p r o x i m a t e l y

p r i o r  t o  t n a v e l

X  1 0 0 '  b i n  w h e r e  c o a l  f a l l

t o  t h e  c r u s h e r  i s  p  i c t u r e d

5 0 '

i n g

RECHfUFD

^ltAY r 7 tg85
'j:'l'ri-,,y;:

olL
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C o - O p  i s  c o m m i t t e d  t h a t  a l l  s u p p o n t  f a c i l i t i e s ,  m i n e  d i s t u n b a n c e  o n

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

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

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

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

NECEIVffiD

MAY I 7 t985

. , i jV i s rUN UF OIL
I A S  &  M I N I N G
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T a b l e  3 . 3 . 4 . - 1
I

I '

U E x i s t i n g  S t r u c t u n e C o n s t r u c t  i o n  D a t e s Photo  # R e c l a m a t i o r r
T  i m e  F  r a m e

Beg i  nn  in  g  ,  Comg l s t  i on  _

Temporary  Sca  I  e  House  1A/  19Sz l r l re83  I

I  0 / l  eB3

s/ 1s82

r 0/ l  eB3

4/t  e83

6/ l  eso

4/ I e80

3/1 e8o

4/t s80

3/ l  e80

6/1 e84

6/1e84

4/1e83

s / 1e84

7 / 1e83

4/ 1eB3

12 /1egs

s /  1e84

o/ t  geo

6/1  e8o

1 0/ l  e86

r - e p l a c e  i n
1  985

2033

2033

2033

2033

2033

2033

2033

2033

2033

2033

F u e l  S t o r a g e  T a n k s

T r u c k  L o a d o u t

S h o p

O i  I  S l  a c k  L o a d o u t

C o a  I  S t o r a g e  A  S t a c k  i n g

C n u s h e r ^  F a c i l i t y

N o n - c o a  I  S t o r a g e  Y d .

T " q n s f o r - m e n  S u b s t a t i o n

C o n v e y o r  S t n u c t u r e

N e w  S c a l e  H o u s e
( M o d i f i c a t i o n  a p p r o v e d )
S e e  C h a p t e n  1  1

C a r e t a k e n s  D w e l  I  i n g 6/ 1e8O 7 /1981

z

3

4

5

6

7

B

9

1 0

B a t h  H o u s e

S t a c k i n g  T u b e  t r  L o a d -
o u t  ( 2 n d  P h a s e )

2033

2033

2033

tr?,r .{'t i'' i r ."i  . _  i - . r i l i { : }

tLlt., , +-./eB5
t l l ,  . . .

l r i r . ,  , ,  
-  l ' l t  r l  , '-. .:: ir ivi f tiln,,,i-;

rttF

i

Bll  s84

4/1 e8 s

I  1 /1e85

ro l1eBs
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Scott  lv l .  Matheson
Gttvcrn0r

J a m e s  O .  M a s o n .  M . l ) . ,  I ) r . [ ' . 1  l .
. E.xt'trtt ive Dircctor

80 t -5JJ -61 i l

l l
Dl,vulQlll

(' onmu nill I I eu ll h Ss v it't's
[.nv tronmen!a I I tea lt h
I'u n il-t' I I ru it h.Scr li<t'.r
I I u lth ('art I' inu nr ing

il
OFFICES

A d nt i n ts t ra t i vc .5rr Ylirt'.r
Contnunity I I au lth N ursing
Itla nugt'mt n! Itlu nning,
Medit'al tsuminer
Stu rc lt eu lt h 1.0 b.trd urrv

STATE OF U'TAH

D E,P ARTMEI..IT OF H E,ALTH
DIVISTON OIT ENVIRONMENTAL HEALTH

150 West  Nor th  Temple,  P.O.  I lox  2500,  Sal t  Lake Ci ty ,  Utah 841l0-2500

Decenber 2O, L9B3
53J *6LOB

Kennoth Lso Alkema. Diroctor
Room 474  80 l -533-6121

Wendell Owerr
Co-@ Mining Company
P.  0 .  Box  300
Flunt ing ton, Utah 84528

RE : Approval Order for Modi f icatj 'ons
tb 'n i r  Po l lu t ion Cont ro l  a t  CoaI
Mine, Fnery CountY

Dear Mr.  0wer:

0n 0ctober 28, 1981, the Executive Secretary published a notice
of intent to approve the modif icat ions to the air  pol lut ion
control equipment for the surface operations a[ your coal mine in
Emery County'. The 30 day public conment period has expiredr and
no comments were received.

This air quafity approval order authorizes the modifications as
proposed in youi notice of intent dated October 14, L9B3' with
the following operating conditions:

l. A.lI emission control equignent shall be properly install*d '
maintained, and operated as proposed in the notice of intent
dated May i, 1980, and subsequent infornntion dated 0ctober 14,
198 f .

2. No visible emissions frorn any poinb shall exceed 2096 opacit 'y
as measured by EP A t,est Method 9 .

3 . Annual production of coal shalt not exceed 200 r0fJ0 loris
without prior approval from the Executive Secretary in accordance
wit f r  Sect ion 3.L,  UACR,

4. Cn:shers,  screens, conveyors,  and er l l  t ransfer points shal l
be control led by watei  sprayi  to 'minimize fugi t ive snissions.
The water sprays shall operate whenever the mine is operating-

5 . The hau I rcads and access roads shall be water sprayed t'o
minimize fugit ive dusts at least twice per eight hour shift '
unless dai ly plecipi tat ion exceeds 0.05 i rches for that day.

3- l  30



lVendell 0wen
Decemtrer ,20 , I9Bl
Page '2

6. The stockpi le ancJ loacJout areas shal l  be sprayed (water or
other suppressan[) as clry conditions warrant or as determined
necessary by the Executive Secretary.

7. A compliance inspect,ion shall be perfonned withj.n 30 days of
t fe date of  th is approval  order.

The fee for issuing this modif ied approval  order is $IZg.17.
(see enci-osures for breal<down of costs. ) The amounL is payable
to the Utah Department of Health, sent to the Executive Secretary
of Lhe Utah Air ConservaLion Committee, and is due with in 30 days
at 'ber the approval  order date.

Sincerely,
-::.

' '  . / , '  , '  /
. n ' !t'

Brent C. Bradford: '
Executive SecretarY
Utah Air Conservation Committee

MRK/ads
cc:  EPA Region VI I I  (J .  Ph i lb rook)

Southeastern District Health Dept.
F-nc losure s (2 )

4357

3-1  3 r



ITEMIZED COSTS TORNOTICE OF ]NTENT

The following are
Qual i ty to review

Fi l ing Fee
Engineerirrg Review
Administrative

final costs incurred by tlre
your nrodi f ication and issue

Bureau of Air
an approval  order.

$ 59.t)o-17 
.40

5 I  , 77
Total ST7flTI

3-1 32



Source

Date Star ted

Date Approved

CHARGEABLE FEES BI-IREAU

NOTICE OF INTENT

D

QUALITY

Engineer/Hours
Engineer/Hours

$ 50,ad

Minor

T

OF AIR

Major

I'lon-Attainment PSD A

RTVIEI,I

l .l .  Pre-Des iqn Date:

TOTALS:

2 .  Mode l i ne :

Ca lcu la t i ons :

3 .  Admin is t ra t ive  Costs :

Survey Travel $

Notice to Paper $

Fbaring Travel $

Overhead @ 7% $

SUBTOTALS $

FIML TOTALS UI

Fi l inq pale,  t_o/  t { f  g z- 2.

Enqineerinq Revievr:  Engineer/Date/ l - lours

Site Survey Date: ro-4[ _{ff_

Calculat ions:

Hours/Engi neer

Hours/Enoineer

0 Hours wi th 29% $ 17, ' . l  0
f r i  nge

TOTALS: Hours/Modeler o

$

$

Computer $

Analysis $

o ---

o
,/6 7{

o

{,"1 L (  ,01 t-  
-1- l  .  {o)

6t 11
HOLRS

3- l  33
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ADDENDUM TO:  SEWAGE WASTE

BEAR CANYON SCALI I  HOUSE

DISPOSAL  AND HANDL ING FACIT ITY

BEAR CANYON MINB

2.

RE:  l e t t e r  09 /AB /83  rece i v -
ed  Co -op  ag  /  29  /  s3  S ta te
o f  U tah ,  Depa r tmen t  o f
Hea l  t h

More  de ta i l  mus t  be  p rov ided  on  t h ;  p roposed  l 1 f t

s t a t i on :

De ta i l s  o f  t he  l i f t  s t a t i - on  cons t ruc t i on  mus t

be  p rov ided ,  l e . ,  he i - gh t ,  ma te r i a l s  o f  con -

s t r uc t i o r r  r  cons t ruc t i on  de ta i l s  e t c .  ,  o f  t he

l i f t  s t a t i on  we t  we l l .

Co -op  Rep l y :

The  we t  we l l  w i l l  be  cons t ruc ted  o f  60  i nch  con -

c re te  cu l ve r t ,  13 j  emu l s  j _on  w i l l  be  app l i ed  on

bo th  t he  i ns i de  and  ou t s i de  o f  t he  cy l i nde r  f o

an  app rox ima te  t h i ekness  o f  1 /B th  i nch .  The  s j _x

f t .  sec t i on  o f  cu l ve r t  w i l l  be  se t  4F  i nches  i n to

a  52n  x  10 t t  conc re te  pad  ( see  F igu re  2 ) .  The

cu l ve r t  w i l l  t hen  be  back f i l l ed  w i t h  sand  t o  a

dep th  o f  5 t6 t t  l eav ing  app rox ima te l y  S t t  o f  t he

cu l ve r t  end  ex tend ing  above  t he  su r f ace .  A  L t l

4 . .



a

meta l  l i ne  f r om the  Z .5OO ga l .  sep t i c  t ank  w i l l

we lded  i n to  t he  36 ,  cu l ve r t  a t  t h i s  po in t ,  a  3 , ,

me ta l  l i ne  w i l l  be  sea led  a t  t he  same  e leva t i on

the  oppos ing  s i de  (See  f i gu re  Z ) .  A  6 r t  x  6 t  x

b e

on

6 l

b .

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

t h e  c u l v e r t .  A  z t t  d e p r e s s i o n  t o  a c c o t R o d a t e  a  c o n -

v e n t i o n a l  6 0 f r  m a n h o l e  c o v e r  w i l l  b e  f o r m e d  i n  p 1 a c e .

S e e  c o n s t u r c t i o n  d i a g r a m  (  F ' i g u r e  3 )  .

Deta i l s  o f  t he  sw i t ches  wh i ch  w i l l  be  used  t o  ac t i -

va te  pump  and  wa rn ing  l i gh t  mus t  be  p rov ided .

C o - o p  R e p l y :

( S e e  F i g u r e  / r )

The  p rox im i t y  o f  t he  l i f t  s t a t i on  t o  t he  s t r eam shou ld

be  p rov ided ,  r 'A1so  p rov i s i ons  wh i ch  wou ld  p reven t '

was te  wa te r  (  i r  t he  t i f t  s t a t i on  shou ld  f l ood  )  f r om

a h c r r l  r i l  h oen te r i ng  t he  s t r eam shou ld  be  shown .

Co -op  Rep l y

l l he  we  L  we l - l  w i l I  be  app rox i .n ra te - l . y  1 : i  f l r ; e  l ,  ho r i z r> r r -

t a l  d i s  t ance  f r om the  ex i s t i ng  s t r ean '  ehanne l  .  How-

eve r ,  Co -op  i s  p resen t l y  pe rm i t t i ng  a  200 t  60 t t  cu l -

ve r t  ' b l r a t  w i1 t  sea l  t ; h i - s  s t r e t , eh  o f  s t r eam o f f  - f o r '

a .  r n i n imum o f  50 t  be low  the  a rea  o f  t he  we l - I .  I n  a . t l -



3

d i t j  on ,  r t he

des igned  t o

the r  ensu re

d ia inage  f rom the

d ra i -n  to  the  ca tch

the  i n te rg r i  t y  o f

en t i r e  pad  a rea  i s

bas in  wh i ch  w i l l  f u r -

t he  s t r eam.

d . Deta i l s  o f  t he  sc reen  ove r  t he  l i f t  s t a t i on  d i s -

cha rge  l i ne  shou ld .  be  p resen ted . .

Co -op  Rep l y :

A  s tand .a rd .  100  mesh  sc reen  i s  p rov id .ed  on  the  i n take

po r t i on  o f  t he  pump  un i t .  Th i - s ,  i n  comb ina t i on  w i t h

the  3  sc reen  i n l e t  p i pe  t o  t he  we l l  ,  shou ld  ma i -n ta i n

a  re l a t i ve l y  c l ea r  d .eb r i s - f r ee  f l u i d  i n  t he  we l l  as

we l l  as  t he  pump .

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

p r o v i d e d .

Co-op  Rep l y :

The  cove r  1s  s imp ly  a  s tandard  36u  man-ho1e  cove r  as

p rov ided  by  W.  R .  Wh i t e  P lpe  Company  o f  P r i ce ,  UT .

De ta l l s  o f  t he  l i f t  s t a t i on  pump  shou ld  be  p rov ided

; :" . i l ""- ; : r i :" ; :" : : .o"ate 
capacitv and' '" tabre

e .

f .
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C o - o p  R e p l y :

11 'any th i - ng ,  a  200  gpm t rash  pump  i s  ove rs i zed  t o

aeco rnod .a te  a  300  ga f  .  we t  we l l ,  howeve r ,  Co -op  has

con tac ted  3  pump  manu fac tu re r s  w i t h  t he  reques t  f o r

spec i f i ca t i ons  and  p r i e i ng .  When  a  dec i s i on  i s

reached ,  a  se t  o f  spec i f i ea t i ons  f o r  t he  punp  w i l l

be  supp l i ed  t o  t he  Dep t ,  o f  Hea l t h  f o r  t he  rev i ew

and  app rova l  p r i o r  t o  pu rehase  and /o r  j - ns ta l l a t i on .

3 .  The  de ta i l s  o f  t he  3  i nch  d i ame te r  sewer  p i pe  e ros -

s  i ng  Bea r  C reek  shou ld  be  p rov ided .  These  de ta i l s

shou ld  i - nc lude  re l -a t i ve  e leva t i -on  o f  t he  c ross ing

p ipe  to  the  c reek  bo t tom,  wha t  t ype  o f  p ipe  w i l l  be

used ,  w i l l  t he  p i pe  be  encased .  and  i f  so  wha t  t ype

o f  p i pe  w i l l  be  used  e t c .

Co -op  Rep l y :

3 t t  PVC schedua l  2 / rO#  p ipe  w i l l  be  i ns ta l l ed  a t  a

+  l n l f  f n ^ m  i  - f  a r " c o ^ *dep th  o f  40 "  -  4B t '  a t : lO t f  f r om i n te r sec t l ng  t he

60 "  conc re te  cu l ve r t ed  c reek .  Th i s  p i pe  w i l l  be

run  th rough  a  6 t t  PVC p ipe  f  o r  a  d i s tance  o f  / *0  r

wh i ch  w i l l  by -pass  t he  60 "  cu l ve r t ed  e reek  by  a  m in i -

mum o f  101 .



STAIE OF UTAH
NAIURAL Rr$OURCE$ & ENERGY
Woler  Right$

Scott M. Motheson, Governor
Temple A. Reynoids, Executivo Director

Dee C. Honson, Stote Engirteor

l, Wust Moin Slreot .  P.O. Box 718 . Prlce, Uf 84501 .801-637-1303

Septenrber  30,  1983

t l i  v i  s i  on  o f  0 i  I  ,  Gas  and Mi  n i  ng
At tn :  Joseph  C.  He l  f r i  ch
424 I  S ta te  Of f i ce  Bu i ld ing
Sa l t  Lake  C i ty ,  U tah  B4 t i4' -" '

Dear  Mr .  He l f r i ch :

A t  the  reques t  o f  Mr .  Me lv in  Coonrod,  consu l tan t  f ,o r  Co-op Min ing
Company,  p lease be advised that  the above ment ioned company has i i teo
Change App l ' i  ca t ' ion  No.  a -L?9 i l  (g f -1067) ,  o f  wh ich  a  copy  is  enc losed,
request inq  the  r igh t  to  w j thdraw up to  0 .25  sec . * f t .  o f  water  f rom a
mine  tunne l  i n  Bear  Canyon  loca ted  a t  a  po in t :  N .  79  f t .  &  E .  75  f t .
f rom the  S! , l  Cor .  Sec .  26 ,  T165,  R7E,  SLB&M.  I t  i s  p roposed to  use  the
wate r  fo r  m in ing  and ' i r r i ga t ion  purposes  w i th in  the  S [k ,  NErc ,  T165 ,
R7E,  SLB&M

The change  app l i ca t ion  was  f i l ed  w i th  th i s  o f f i ce  on  Sep tember  2 ,1983 .
Normal  p rocr :ss ing  t jme fo r  such a  reques t ' i s  90-120 days ,  p rov ided tha t
there  a t "e  no  pro tes ts  f i led .

I  t r us t  t ha t  t h i s  b r i e f  exp lana t i on  w i l t  he tp  c l a r i f y  t he i r  p resen t
wa te r  r i gh ts  s ta tus .  I f  I  can  ass i s t  f u r the r  f n  any  t ray  p lease  fee l
f ree to  ca l  I  on me.

S i  nce re l y ,
 

t t  t  I//Mru,
Mark  P .  Page
Area  Eng inee r

cc :  Me l  v j  n  Coonrod
Co-op Mi n ' ing Company

Enc losu re

Deputy Stote EnglneovEnrl M. Stoker Ano EngtnooUMork P. Poge
on equol opportunr[ efnployef . pleose reqrcle poper



Form I l{

IrM {{3

IN THE ---.-srvENrH -..- " JDICIAL DISTRICT COURT, IN AND FOR THE

couNT".'oF.

IN THE MATTER OF THE GENERAL DETERMINATION
OF RIGHTS TO THE USE OF ALI, WA'TER BOTH SIIRFACE

AND UNDERGROUND I^ITHIN THE DRAI NAGE AREA OF THE
SAN RAFAEL RIVER IN SANPEIE AI{D E}TERY COUNTIES
IN UTAI{.

Neture of worlc

J.  Class of  Right  ( Indicate by X):

(e)...-....Right to surface wetef, initiated by beneficiel usc bcfore l90l Cleim No.
(b)..-.....Right to underground water initiared bcfore l91J cleim No,

STATEMENT OF I$(/ATER

USER'S CTAIM
CODE NO. SERIAL NO.

NOTE: Thir blant ir rcrrt to you in rccordence with Utrh Lew. Thc informetion cellcd for herein will be urcd io coa.
nection with thc adjudicatioo of water rights on the above mmtioncd dreinege ercr. All querrionr appliceblc to your cleim
murt be enrwered fully, rnd one copy of thir form murr be filed wirh rhe Cl.rt of rhe Diruicr C-ourr tt...,........

.Cast.1-o---Da.1.e.........., Utrh, wirhin rixty (60) dlyr from detc of ravice of rhc rtnched Noticc. A copy $dl br
filed with the $trtc Enginecr, Stetc C-epirol. Selt l-ake'Ciry. Failure ro file rhe rneched Sutcmcnr of the Weter Urcr'r
Claim with the Clerk of the Dirtrict Court within rhc time rterod will foreve; b.r ;J ;* t* frocr ucrtiog eny righr
to the usc of wlrcr froor reid dninege aree.

L Nerne

96--a.rg. t !$ar f . lc . ld . . . .A.venue.- . . . . . . . . . . . . . Io tcrer tCle imcd' . . . .Eul . .1.
2 .

3-. Namc of partinrlar spring, spring area, $rcarn, well, runnel or drain from which warer ic divencd ir ..-...-......
uncer.g!:.aun.d.. llnter:...(l 't.l.nr runn.o.l.).i" ...Eltory.....,,... c,o.,sry.

4.Pr io r i t yda tec la imed. t lAn .u ! . r .y . . . .?0 . . - ] .9s . {Detcwher rwgtc rwr^ r f i r r r . , , j . . " . . . . .
Drte when work on diverting eystem was firrt begus Datc when divcrring sy$tcm wrc cornplctcd

( c ) . . . . . . . . R i

(d)-.X .,tpplicati'n filedn sratc Ertgineer'r ofrice 
". E*fifr.1 o, a.6.l.l0.ort. of App. ru". ..[.1.sc.tJ 0

(e) . . - . . . . .Right  acquired by adverse use pr ior  ro lg lg

6. Naturc (Indicare by x), Arnount,_and Annual period of usc (by month & &y):
(")...I...1*isation
( b ) . . . . . . . . S t o c k w a t e r i n g S e c . F t ' . . . ' . . . . ' " . . . . . . . ' . . f r o m . . . . . o - . . . . . . ' . . . . . . ' . ; . ' ' . . . . - . . . . . . . . . . . . . ( t h

( c ) . . . . - . . - D o m e s t i c  S e c .  F t . - . . . . : . . - . . - . . - . .  . f r o s r . - - . . . .  . . . . . . . . . . . . . r o  . . . - . . - - ( b o t h  d a r e s  i n c l . )

Iji t ilfitfi's, * Iln.es ;ffi ,ranu;;t:i ::: il;;nnar ri Hl iil lllii
7. Direct Flow Appropriation (must be described with rcfercnce ro U. S. Govcrnrnent Survey Coroer)

(r) Point-of diversion tuonrilfl{t||s[ng/a1d,1gfa01xilfl, runnelf,FtiX..ll-.r.-. ?10 .f t,- fr.. }t....3?0-...-ft ' fron....E.kC.qr.;-.5-ig-.. ' : '?;:-t 'T.$;-h'E,"F-ff iati; . . . . .-. ' .

rlfhere water is ured for irrigetion grurpocer:

(a) Arca irrigated in legal subdivisions of lend by 4Dac1q tract. (All rmrcer of wetcr for rernc land or lrnds murt

bq {esc1i[ed jn each instance by namc rx crainr numbcr) CI ' .8.f  M.5. U$E.q f-CB..P-! l .8PQ$E qES.CR.IBEDI
9l: I  QQZ o-n i  .q,5- qsrs !  t  sr lry-rt  $; i - .  za - .r t  0.s, .nze, $[nl [ ;



9.

10.

tJ

(b) Do y{ru get wrter under e ditch owned by rcvenl utctt..-...... If rc' give nemcr of ell urcrr rnd

rVhcre wrr€r ir ured for $tockwrtcring:

(e) Number of eech kind of rtock wetcrcd .......-....

(b) All rourccr of wetcr for rrmc rto(k. (Dcrcribc by nmc oc clrim numbcr)

Whcrc wrt?r ir  urd for Dorncrt ic: . . . . . . , . . .

(r) Numbcr of femilicf or thcir cquivalent All rourccr ol wrtcr for mmc urc.

(Dcxribc by neme



F O F | M  I O 8 l ' ,xc l range A1l  p l i t : ; t l  iorr  No.

APPLIGATION FOR THE RIGHT

.  ( )F  EXGHANGE OF \A/ATER

STATE OF UTA H

l 'or lltc pur'posc ol obtainirtg pcrmission to makc an cxchangc oI water, application is lrcrcby made tg
l*"_!ic,]l:.:.: bastd rtpon thc lr-rlkrwing slrowirrg ol tacts submiitcd in accordancc with thc requiicments of
Scc. 73-3-20, Urah Codc Ann(rtatcd, 1953.

l. The name of the applicant is r----l-tfs*--Charlep---U-.-(Larcada)-Xi n gstoc---.---.-..--.--.--:----.---..- :
2. 

. 
Thc p<.rst officc adtlrcss of thc applicunt is ___-g62__E',Car.f_ie_Id-__Avc_,SLG'.-.Ut--:g4_+:lO_______-=

3. 
'I'f rc rigf rt to bc.cxcharrgcd was actluircd bv _____4lpl_l-g_g-!_i.g_rf-._N_S.-.---3_5 E3_6__-.__Q.3_:_Lg_6-il".- _ .-""._--_' (croe applica,io^ No., .et ficute No., Deoec, stock putchose, or othet identificotiotr,)

4.Tl icquant i ty( ) [watcr is- - - . . . . - - - - . -O- ' - ! l - - - - - - . - . - - - - - - . . . .sccond. fcet ,or- -

5. 'f hc pcriod ol usc frr,rl ..---r{ra4qar.y---j---__-____._____-____--_- ro ----_._4qn a:qber---31-___-_-__._-_,____.___-, inc,
(Month) - 

(Day) (Month) (Dar)
6. Thc pcri'd 'l strrrugc

(Mo,tth) (Doy) (Month) (poy)
7 . T h c d i r e c t s o u r c c r l l . s u p p l y i s - - . - T u a n e ' ] - . . - . - - - - - - - - t r i b u t a r y , . , - - . - - - - . - . - . - - . - - . . - . .

in _______-_-__E_4g.Ly -.-_-__-_--_ counry.
8. Thc point ,r divcrsic,n is* -----l!---?l--O--i---&---!{--.?-?p-:----f-r-o-F-----E-l---Q-s-r-,---s-e--q,---?-?,---T-1-6s,---R?-8,---sLM

THE FOLI.oWINC EXCHANGE I$ PROFIOSDD

d  a atar, ---\!-:-42-.-- sccotrd-lcct or --r.-------.---- acre-l'ect of watcr represented by the lirrcgoing right will be dclivercd
f nr m -.--.---*--------.-:t-g-n-Ugfy-.--'!--

(Mo,tth) (D;ij--.-- . --:'-:-- $ti;;ttt----------------'.--alrqy)
y e a r ' t o s a t i s l ' y c - r t l t c r r i g l r t s , i t t t t l . . . . - -

------.------ll?-?-l----&-- -fr1"5.-!-.-fie -q-r!----the---$u---p--o-r-.---s-e-q" ^--R/,-.-Tl6-----E?-E- FLI{
I  t .



inc l . ,  of  each year f rom a wcl l

or  strcam ---- ,  ?t  a point*

12. 'fhe water will be used for

- - - - - -I-q r.l-ss.!-].q.n
M-in-ing: , 

'fotal 
-------:tO- acres.

NOTEr TJte point of. divetsioa, Point of l-e-tufl.or point of.d,eliucry must be located b1t course and, d;sta ce or by tec-
tangulu d,isto4cet with tefetence to sorne l]nited Stotes lsnd turaet comet.



AGREEMENT

Th i sag reemen tmadeanden te red in to th i s f u -a^vo f

by and bet ,ween Emery County,  a  body eorporate and pol i t ic

Min ing Company,  a Ubah general  par tnership (Co-Op),

WHEREAS, there is  an ex is t ing road in  Emery 'County known as Bear  Creek

Road,  and

WHEREAS, Co-Op requl res extensive uae of  sa id road,  and

WHEREAS, due to sa id extensive use,  sa id road should be re located for  the

heal th,  safety  and wel fare of  the c i t izens of  County as wel l  as others who may

have  occas ion  to  use  sa id  road ,

NOW, THEREFORE, be ib  agreed as fo l lows:
'l . The parf ies hereto agree and acknowledge that the southern O-..6s JLLles _

of the road known as Bear Creek Road is a County road. Said County road runs

from Sbate Road 3t in a northerly dlrect ion for approximately .* 0*6_1 _ *__
mi les  to  a  p resen t l y  ex is t ing  ga te .  Therea f te r  the  road  i s  a  p r l va te  road .

2.  That  Co-Op wi l l  re loeate the Bear  Creek Road accord ing to the p lans

and specif icat ions prepared by the Emery County Engineer: and deserlbed on the

document  ent i t led Bear  Canyon County Road Relocat lon dabed October  12,  1982.

3.  Co-Op wi l l  re locate the Road accord ing to the p lans and speci f icat ions

referred to above at their expense. Co-0p wil l  reimburse County for

engineer ing costs incurred by County concern ing the preparat ion of  sa id p lans

and  spec t f i ea t ions  and  s i i e  lnspec i ions  up  to  One  Thousand  ($ t ,000 .00)  Do l la rs .

4.  Co-Op wi l l  indemnl fy  and defend County for  any damage caused,  oF loss

incurred to or  c la im made by any publ ic  or  pr ivate ind iv idual ,  f l rm,  group,

assoc ia t ion ,  pa r tne rsh lp  o r  co rpora t ion  as  a  resu l t  o f  the  eons t ruc t ion

eonducted bo re locate Bear  Creek Road.  Sald indemni f icat ion wi l l  coni inue

unti l  such t ime as County approves the completed roadway and accepbs the

consbruct ion thereof

5, Co-Op aeknowledges and aceepts the easenents of North Emery Waber Users

and Hunt ington Ci ty  which ex is t  th ,  a long and across the re locabe Bear Creek

Road.  Said easements are in  ex is tence on the ground.  Co-Oprs acknowledgment

thereof  here in recognizes and preserves said easements.

6.  Cg-Op agrees to enease water  l ines of  Nor th Emery t la ter  Users and

Hunt ington Ci ty  in  nestable corrugabed p ipe pursuant  to  p lans and

speci f icat ions prepared by the Emery county Englneer .

1 983
(  Count



7. Co-Op agrees to al low access to other property served by ttre neloeated

Bear Creek Road.  Said aeeess shal l  be a l lowed to the owner of  the proper ty ,

the i r  auccessor  in  in terest  or  any other  ind iv ldual ,  f l rm,  group,  associ .ab ion,

par tnership or  corporat ion who requi res access due bo thei r  associat ion wl th

the owner or  beeause the owner has granted permiss lon to the lnd iv idual ,  f i . rm,

group,  assoelaf ion,  par tnership or  corporablon to go upon h ls  proper ty .  Co*0p

wi l l  not  wi thhold aeeess due to the type of  aet iv lby whlch the then owner or

h is  agents,  employees or  lnv i tees in tend or  in  fact  conduct

B.  Co-Op wi l l  prov ide a complet ion and per formance bond to Emery County

upon the execut ion hereof  in  the amount  of  Twenty-Five Thousand ($25,000.00)

Dol lars  which wi l l  remain in  foree and ef fect  for  twelve ( l i l  months af ter  the

date said road is  aecepted by County as lnd icated in  paragraph 4 above.

9.  Co-Op wi} l  prov ide l iabt l t t ,y  insurance in  an amounb not  less than Five

Hundred Thousand ($S00,000.00)  Dol lars  to  be in  foree dur ing t l te  construct ion

o f  sa id  road .  Sa id  po l i cy  w i l l  name Coun ty  as  an  lnsured .

10.  Co-Op agrees to eomplete sa id road tn a t lmely manner not  to  exceed

eighbeen (18)  months f rom the date of  th i .s  agreemenb.  County may make demand

upon the bonding company under the bond provided pursuant to paragraph I above

and secure complet ion of  the re locat lon ln  the event  consbruet ion is  not

completed wi th in the agreed,upon e ighteen (18)  months.

11.  I t  is  fur ther  undersbood that  any addl t ional  lmprovements of  the

re locabed  Bear  Creek  Road  w i l l  be  a t  the  expense  o f  a l l  p r imary  users .

12.  The Co-Op agrees to rec la im that  porb ion of  the o ld Bear  Creek Road

aecord ing to the speel f icat ions and requi rements of  the Bureau of  Land Hanager

( B L H ) .  
'

r t  the Co-Op agrees to p l  County wi th the necessary13 - That the Co-Op agrees to provlde Emery County with

e a s e m e n t a g r e e m e n t s w i t h t h e U t a h D e p a r t m e n t o f T r a n s p o r b a t i o n .

14 .  Co-Op acknowleges  and  agrees  to  eomp ly  w i th  s tandard  number  6 .3 .8
' t P r o t e c t i o n Z o n e t ' o f t h e U t a h S t a t e H e a 1 t h D r i n k i n g W a b e r S t a n d a r d s a S i t

app l ies  bo  supp l ies  o f  d r ink ing  wa te r  i n  Bear  Canyon .

75,  County agrees to inspeeb the re located Bear  Creek Road wi th in ten (10)

days af ter  not i f icat ion by Co-Op of  the complebion bhereof .  CounLy must  '

w i th ln f ive (5)  work ing days of  sa id inspect ion aceept  the road or  not i fy  Co-Op

of any deficlenctes which musi be then corrected by Co-Op withln the t ime

perlod outl ined ln paragraph 10 above. Should County fai l  Lo noti fy Co*Op of

any  de f i c ienc les  w i th in  f i ve  (5 )  work ing  days ,  the  road  i s  deemed accep ted  by

Cbunty ancl  the Lwelve (12)  month per iod lnd icated in  pargaraph above begins

t o r u n f r o m t h e s i x t h ( 6 t r r ) o a y a f t e r t n s p e e t i o n .



rN } l r rNESS WHEREOF, th is  agreement  is  executed the

wr i t ten ,  B t  cas t le  DaLe ,  u tah ,  pu rsuan t  to  a  resoru t lon

Board  o f  commiss ioners  a t  a  regu la r ry  schedured  meeb ing

EMERY C0UNTY, a
corpora te ,

day and year  above f i rsb

of the Emery Count,y

of  the Board.

body pol l t ic  and

IN I{ITNESS WHEREOF bhis
c r t

DATED this ,J4- day of

Chalrman of the Emery County
Board of Cornmissioners

a t  Hun t ing tonn  Utah .

,  1 9 8 3 .

CO*OP MINIIIG COMPANY, a Utah general
pa r tne rsh ip

By

agreement is executed

a General  Par tner



CO-OP MI N I  NG CO .
r]0x t245

HUNT]NGTON, UTAH 84528

Aug,  B ,  1983

SUBMITTAL

o

\ l

Ir,,dl i3,i r;l *tt \,r' j.fl, t ;l{ iq *rt-" 1,1,s I i .r r l t  "d, l  I
" -<d ' i  4ut  is  i !31

TO:

DIVISION OF OIL  GAS AND IV1INING
4241 STATE OFf: ICT BUILDING
SALT LAKE CITY,  UTAH 84114 l-riVllililf\l riF

{.li qA$ & fi"4if'llirifi

Co-op Min ing  Co.  subnr i ts  the  fo l low ing  p lans  fo r  tha t  por t ion  o f  the  hau l  road
in theBearCreekCanyondes igna tedasapr i va te road in theenc losedcopyo f

the aggreement between Emery County and Co-op Mining Co, The road coincides
wi th  the  ex is t ing  Bear  Canyon road,  wh ich  fo l lows the  or ig ina l  con tour  o f  the
I  a 'nd ,  mi  n imi  z ' ing addi  t i  onal  d i  s turbance or  adverse ef  fects on the envi  ronment.
There  w i l l  be  no  cu t  o r  f i l l  sec t ions ,  and  no  mate r ia l  s ide -cas t .  I f  any  new
area is  d ' i s tu rbed,  doY su i tab le  topso i l  w i l l  f i r s t  be  removed and:  s tockp i led
. ls  descr ibed in  the  topso i . l  p ' lan  prev ious ly  submi t ted .  A t  the  t in re  o f  f ina l
recJanta t ion ,  the  road w i  l1  be  rec la imed as  ou t l  ined  in  the  prev  ious ly  submi  t ted
rec lamat ion  p1an,  un less  i t  i s  de termined to  be  necessary  fo r  pos t  rn in ing  land
use.  Hydrology for  the drainage contro ls  has been calculated by Horroc 'ks
Eng ineers  (See  appendage A) .  Cu lve r ts  w i l l  be  ga lvan ized  cor r iga ted  type

Please see enc losed f f idp ,  p ro f i le ,  and c ross-sec t ion  fo r  cons t ruc t ion
de ta i l .  (P ta te  3 -5 )

1 -

CO-OP I'4I N I NG COI,IPANY
,/, ,/ "''//*44&*.
!{INDELL Ot^lEN
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Coal lif ne SafeU rnd lhalth
Dl strfct 9

I r te83

Flr. B. ['f. Stoddard
General supeiinlenaent
qo-op-rt ;ffi;' i*;;;;"'
P.0,  Box 300
Huntfngton, Uf &4528

Re: . Bear Canyon t{l ne
I. D. t lo. 42-01697
Roof Contrul Plrn

Dear Mr. Stoddard:

The roof control plrn dated Jrnumy l,1983, has becn rcvfered by IISHA
personnel and fs apprcved. fu ncqulred by 30 cFRr 7s.a00, the plan shall
be revfewerl by l,fSHA eyery slx ronths.

Sl ncerely,

ffiFgrarron
0fstrfct ltfanager:

Jt lB :  J .  S.  Mi  I  I  er :  mh

cc :  Pr i ce
Orangevi I  I  e
DTSC
State
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ROOF COXTROT TLA::

Genenal fnformation

D" tu  / -  7 -  83  _  j . [ r r e r ;D .No . 42-o1 697

A . Cornpany Co-op IiinLng Co.

Address P.O, Box 1F.?0g Salt Lak e Clt Utah 841 1
cI ty

t

B. t{ ine

l.line l,ocabion

_-Hunt_l ngton Emenv
cI tY coun ty-

tttah

c. Location (reference to nearest hlghway route, dlrectlon,

Mlles East Off Route No.

Type(s) of  plan

[rea(g] of mlne covered by the plan Develotrt,_ent cf sntrles,

t'ooms and crogscutg

*"ab 
- 

l

rfnd d.stencel

3l

D,

E.

0-t

by

Boltlne Plan

F.
I

. !{axlmum cover : I ?00 Feet

l"laln Foof - Sandstone I r.-- Up to 80
I

Imnediate

Coa I bed

Bottorr

Foof
Coa l -? to4 fee t

Abor.rt 9 feet,

Coal r, 5'to 7 feet

*  C laY - l t o3 feeL

$agdgtOne i-

datc hrreby ruparrcdss .r11

fioof Gsntrol Invcatlgttor

ftre fioof Contrrol phn epgrqovcd thla
prlsvlourly eppnoyed pknl

' 'Appr.oved bu
:  -T: 

Tff i
Tt t le

60 t'eet

l - " ?

.l
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-;ut0l'' Ii,II,,i'0ll't' j:ATiinrALs Fon nEsr:r cn0iJTED IIQDS

i,ia:rufactuper I s

Iypc Slecl !,141, r,;bar Type lleacl sqilat.c--.**

, .ir i i:,:rr : YieId-er,r*+ .-3&0Q.? Jbq .

De.,,e, rs.io:ts of ilorJ ; IJead _l_l!?,'r _Flange 1 . 
lr.rr

DNAiiI,lC PLATilS
- - -+F-

Dii.iensioits Gencrally i x 6 r r  x  6 r l

Cer rter Hole Sizc approx ., /;',,t
_  & * _ . - . b  _ r .  b r

<.? l$J_:
.  . i i : . r l . i -ac1,ru 'ct '  Ccl t , i fc

I 'r ' ior approval ihall bc

. r ,aLer ia ls  I i  sLc. l .

Dcsi.,rtatio:,i  P o o I ' b o l t cartrid._:e
or equivelai ,  L--  

'  -  er*
> - -

Siae oi
F inishing lSi t - --ll *'SQ. "



Si<efch /l Seque:' :ce of i : : i : - .8

Eear Ca.- i io :  / l i

ioof  Cor t , ro i

Typtcal Section l-linlng Sequence
' 

| +.ttrfttqg on the far right iA; the entry or noon 1r advenced the deslgnated diltaEcs. Then the nine
;'1, .prlla trA< A rB: and this ertry or noo,lr lg adye.rccd 8ar€ as "A". ften ljcrorpcu! iC) tr nade to' -,. . Jolt| I rnd 9... The nl-ner t-hen pulls back .tq iD) and thi! ertrT or r!o8 ls advanced sale a! r'8" at

. . thl! tlc.e crossiut iEi. is Lur:red. to the left to to Joln B and D then one is eu_rned to the r1€lr!
(P). Sc nlner pulls. bac\ to .O: a:;d r-his ertfy of roo::1 gher adva:rces to crogsdut iF)' ther a
ctosrcr,t i!l). is Lurned lo the'right. Ilre niner- ls then noved to {I) a-rd this elrttT or roo:ls
edrtod to crosscut (H). This sequence 13 then repeated.

ilnn
iln
il

n
n
il

ilnn ' a

t l

r.- *
f,:r nt=ri'* 

h';

r?^
( i r  F '
g'? ; '

' .  
1  ; 1

t
T .
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1 t

Roof Bolts

Typlcal Sequence of Installtng Bolts 
:

Botlq are installed on 5 fooi centersl.. Bolts are lnstaLled frorn left to

right. StarElng fron ilAn to rfBrf to rcilr then the sequenc€ fol.low as in
r fDsr  ? tE l t  and t rFt l .

c-

=
lra

A
(o
@
qt

T

tsoltlng Seguence

Bear Canyon f1

Roof Control

:s
:il
f)g
tn
C'



1. For the purpose of thls p1an, where the roof ls str"ong and compeben!,
as deternined by a responsible persn of hi8her aufhoritythanthe
section forenanr Eh entry may be advanced a maximum of lZ0 feet prior
to roof bolt ing. { ' . l joining crosscuts rnay be run ln addlblon to entries
p r i o r [ o roo fbo t | l ng 'A r+ r i t t e r r r eco rd thabde f i nes the4p roved

area and is dated and slgned by the responslble official shall be kept
in a book that ls available for exanlnallon by interested persons.

2, I l t  the absence of properly recorderl approval as describecl above, an area
is Lo be fr rl ly supp,:nted , Al l active faces ln a sectlon in an approvec
area sha1l att lonatlcally revent to a full overhead support if: {a}
a roof fall occurs in or inby the last open crosscut in an active section;
(b) roof bolts (or crossbars) are installed or needed fon a disbance in
excess of 16 l inear feet uithin such area; or (c ) roof bolts (or cFos.e-
bars) are insballed or needed frequently in bhe general area, regardless
of the distance supported ln each Lnstance. The officlal lnnediaLel.y
respollsible for tlre anea slrall report such change to the mine foreman I
and the rnine foreman shatl record the loss of approval for the area in
the aforesaid record book. The area may be p€-appFoved per preceding
paragraph.

I



U. S, Department ol Labor Mine $atety and Healtfr Administration
P O Box A5S6/
Denver, Colorado S0225
Coal Mine Safety & Health
D is t r i c t  9

September 19, 1983

Mr, B. l , , l .  Stoddard
0perator
Co-op Mining Company
P.0 .  Box  300
Hun i ing lon t -u r  B4szB

Re: Bear Canyon No. 1 lvl i rre, I .D. No. 42-0169l
s i x Morrth Revi ew of Roof control pl an wi th
Pi I  I  ar Extracti  on AddenrJum

Dear Mr. Stoddard:

In regard to your requested addendum, dated
to your pi I  I  ar extract i  on pl an, i  t  fr is been
and is  approved.

Your current ly  approved roof  contro l  p lan wi th the p i l lar  extract ion
addendum has been rgYiewgd by this off ice and appears to be sui isfactory
and is  approved.  This q lgn iupercedes al l  pr*v iously upprou*o rooi  ionl
t ro l  g lan}  As  requ i red  by  30  CFR,  75 ;200, ' the  apprbved 'p lan  w i l i  re -
main in ef fect  for  another s ix , rmnths.  I f  fu tune' londi i ibni  wir rant ,
the p' lan may have to be changed,

S i  ncere ly ,

c - ' . r . /  "  - - f '  ' :

"#i:;'{€#t,#' 
.

{ '5; ; ; ' ;ct  Manaser

Encl os ure

September '  11,  1983,  pursuant
reviewed by MSHA pensonnel
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Co-op iitnlng Co..rpany

Bear Canyon lJo, 1

P . O .  B o x  3 0 0

Ilunt, inton, I l tah |  4SZ\

Ll.  S. Departr"rent
' i ine 

Safeby an.l

Coal I l ine Sa fety

P .  O .  tox  A5361 '

Denver, Colora.lo

I l t ist,r icL l

of Labor

HealLh Adninistration

and tlealth

n,)??_5

9 - 1  1 - ' 1 3

I )ea r  S i r ;

P lease f i : 'c  er - .c l .osed a p la ' r  and s l le t ,ches for  roof  contro l  c l r r r i r : i ;
pi l lar exLractiorl  .  This is bhe sanie syste,r we usecl ln the olc co*op
'  i : : e  r 'D '  l l o .  4? -000 i )1 .  A l thou ;h  p i l l a r  ex t rac t lon  cond ib io r rs  r . re re
far worse i l r  the co-op i i i r :e l .re lrad real good resulbs in safety arrt l
creal caves while using this systen. Decause of t i rese reasor. l$ r.Je
feel t 'h is  a safe p lan +.o Lrse i i r  [ :ear  ca 'yo;^ ,  , 'o .  

1 .

o
Tlr is pla ' r  is an adrt i t ion Lo fhe

ab the Bear  Carryor r  I 'o .1  j i ine  I . I ) .

I f  thcne are
' i ,4'  *2 i ' ; ," !  .

I loof  Col r t ro l .  p la t  a l reaCy i : r  e f iecL

"o,  .  42-0 16f l '1 .

ar t \ r  qr rest ions p- lease Contact  n l lL  s tor ldarr j  l t  ^ f l  1*

Thanl: Yo'' r ;

Operator

6uffi
B. l ' I .  Stoddard

3



CCI.ITNOL FON PILLAN EXTRAC?IO}ITYPICAI, BOOF

The follor.lin,q rroof control plarr

p i l lar  recovery and J.s  an addi t ion

effect at the Bear Canyon # I t.ti.ne

' l

forrnrlated for roof control durlnt:
'

lhe roof cortrol plan atready ln

I ' o ,  / r? -O 169 ' , t .

1s

to

r . r ) .



seb at the end of this spl l t  artd the far sturnp is reduced in size enough

to a l low a cave.  The c lose otu,np is  then reduced enough fo a l low a 'cave.

The remaining fen der ls mined frorn the crosscut in the same manner.

I t  should be noted thab i f  addit ional posts are needed they wlII  be

used. See sketch 1..,o I  s Z 13 r 4, and 5 for explanatlon of extract lng a

p i l l a r .  
'

4 ' the size of the posts beingl used wil l  be not less than 6 inches tn

dla;neter. All posts shall be topped with a wooden cap piece. These

cap pleces wi l l  not be less than 3r '  x { ! t  x 24n in s ize. posts wl l l  be

lnstalled tight and'on solid footing. l lot Rore than two wooden wed6es

shoul d be rrsed to instal X.. a post . 
:
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ROOT COiITROL ITI{II.E I]XTHACTII:C PILLIRS

brea':er posts are se! on 4 ft, centers across each
pi l lard areas. $rrch posts ane instar led near i l re
blre spl ib being s[arted arrd Llre gob.

Sl:ebch l lo .  l

Bear Catryorl  rro. l

" i i n e  I r D . ' ' o .  4 A - 0 1 6 1 ' /

Co*op'  i l in lng Co.

Soli d

CoaL
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Breaker posts J15  f t .

Turn Posts lQ

'*X
t

Iloonn

I-l'

ROOF COTITROL I.N.IILE EXTRACTING PILLARS

Sbart i r rq pi l lar  Spl l ts, L J .  V J

n '

l ine in boLli the roo:t and crossc,rL. A ror.r of turn posLs is seb on
5 ft '  centers near the splif bein8 started. Plrlars are approxi,:ably
55 feet' $qrrare. The spllt is about 20 ft. ulde Leavi.ng about a 15 fL.
fender next to bhe nob and ?-o ft. nexL to 're crossc'ri..

Sketch $o, Z,
Bear Canyon lrlo. l

l 'flne I . D. llo. 4Z-o 169'l

Co*op i'linin,g Co. o
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Appendix  3-C

APPROVED INTERIM RECLA},IATI ON PLAN

S c o p g ,

The  f o l l ow ing  p rocedu res  a re  des igned  t o  r evege ta te

and  con t ro l  e ros ion .  They  w i l l  t o  a  l a rge  deg ree

sa t i s f y  t he  commi tmen ts  mad .e  by  t he  Co -op  M in ing

Company  i n  t he i r  pe rm i t  wh l l e  a l so  sa t r s f y i ng  OSM

regu la t i ons  as  pe r t a i n i ng  t o  w i l d l i f e  conce rns  and

in te r im  rec l -amat ion  fo r  t hose  a reas  wh ich  r ^ r i l l -  be

u t i l - i zed  du r i ng  m in ing  ope ra t i ons .

The  a reas  i n  ques t i on  a re  a l ong  and  ad jacen t  t o  t he

coa l  s t ockp i l e  and  t he  t opso i l -  s t o rage  p i l e  and  a re

o f  a  con te rnpo raneous  na tu re .

The  ac tua l  g round .  i nvo l ved  compr i ses  app rox lma te l y

1 .6  ac res  o f  d i s t u rbed  l and  p r ima r i l y  deck  s l ope

d i s tu rbance  and  t he  t opso i l  p i l e  .  (See  P la te  ? -Z - )

M"p  )  .  The  ac tua l  p roced .u res  i nvo l ve  a  two  phase

prog ram:  (  1  )  Ea r thwork  to  p repa re  a  s i t e  wh ich

w i l l  be  s tab le  enough  f o r  a  pe r i od  o f  t ime  t o  a l 1ow

vege ta t i on  t o  become  es tab l i shed ,  ( 2 )  Hyd r :oseed  and



mul  ch  the  en t i - re  a rea

con t ro l  r uno f f  un t i l

t o  supp lemen t  re  ve  ge  ta t i -  on  and

s tab i l i  za t i on  i s  comp le te  .
a

METHODOLOGY

Phase  1 .  -  Ea r th  Mov ing

The  pa .d  do r *n  s lopes  w i l l  be  b rough t  back  to  a

reasonab1econ f i gu ra t i onby imp1emen ta t i ono fa

c raw le r  t r ac to r .  The  ac tua l  me thod  w i l l  i n vo l ve

smoo th  con tou r ing  o f  t he  ex i - s t i ng  so i l  and  wa lk ing

the  c raw l -e r  up  and  down  the  s l ope  a t t emp t i t g  t o

m in im i ze  compac t i on  wh i l e  a t  t he  same  t ime  c rea t i ng

s rna1 l  i nden ta t i ons  by  the  g rouse r  on  the  t raek  .  Th i  s

me thodo fogy  c rea tes  an  enhanced  m ic ro - c l ima te  f o r

t he  es tab l i shmen t  o f  seed  and  gua ran tees  su f f i c i en t

compae t i on  as  t o  assu re  i n teg r i t y  and  s tab i l i t y  o f

enbankmen t  and  p roh ib i t  f a i l u re .

P h a s e  2  -  S e e d i n g  a n d  M u l c h i n g

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

d u r i n g  O c t o b e r ,  1 9 8 3 .  T h e  s e e d  m i _ x  a n d  r a t e  o f  a p -

p l i c a . t i o n  i - s  a t t a c h e d .  H y d r o ; s e e d i n g  a n d  m u l c h i n g

w i l l  b e  e a r r i e d  o u t  1 n  c o n j u n e t i o n  w i t h  t h e  e a r t h

w o r k  o f  P h a . s e ' l  .  R e e o m m e n r l a l ; i o n s  f o r  t h e  h y r l r o s e e r l -
'

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



Th is  me thodo logy  i nvo l ves  the  use  o f  a  hyd ro -

seede r  t o  app l y  t he  seed  and  t ac  t o  a l - L  d i s *

t u rbed  a reas  and .  t hen  t o  ove rsp ray  t he  seed -

ing  w i th  a  wood- f  i be r  mu lch  (  u .pp rox ima te l y

2 ,000  l bs  .  pe r  ac re  ,  l ong  f i be r  )  i n  comb ina -

t i on  w i t h  f e r t i l i - ze r  and  add i t i ona l  t ac i f y i ng

agen ts  o

Co -op  w i l l  f o l l ow  t he  above  reeomrnenda t i ons .

The  f o l l ow rng  ra tes  o f  ma te r i a l  shouLd  be  u t i l i zed :

(Ra tes  o f  t ac  we re  deve loped  w i t h  r espec t  t o

ve loc i t y  and .  e ros i ve  po t re r  o f  wa te r  wh i ch  i s

p ropo r t i ona l  t o  t he  squa re  roo t  o f  t he  s l ope ) .

An  emper i ca l  f ac to r  was  de te rm ined  f r om l abo ra -

t o r y  and  f i e l d  s tud ies  t o  a r r i ve  a t  t he  m i -n j -mum

tac  t o  f i be r  r a t i o .  Thus  ,  60  pounds  o f  t ac

pe r  t on  o f  f i be r  i s  abou t  m in imum fo r  s l opes

up  t o  20% and  t he  emper i ca l  f ac to r  i s  de te r -

m ined  as  60  +  25 {o  =  12 .  A  25 {p  s lope  1s  abou t

maximum for  the min imum amount  o f  tae.  For

a  1AA% s lope  (  t  :  1  o r  45  )  t he  ra t i o  o f  t ac

to  f i be r  i s  ca l cu la ted  as :

I--



SUGGESTED RATIOS OF TAC TO F IBER FOR HYDRO-SEEDTNG

AND HYDRO-MULCHING TO SERVE AS MULCHOR SOIL  B INDER

S LOPE
ANGLE

1 /*o

260

330

lr50

57C.

6 tuo

SLOPE
RATIO

R ise  :  Run

PERCENT
SLOPE

25f ,

5a%

66f,

1 OO%

1 5ofr

20a%

LBS.  TAC
Per  Ton

FI  BER

60 (  m in .  )

BO

100

120

1 loo

160  (m in .  )

RATIO TAC
TO

FIBER

1

1

1

1

1*

2

lr

2

1+

1

1

1

1

1

1

1

1

1

30

25

20

16

1 1 +

12

L



RECOMMENDED SEED MIX FOR INTERIM RECLAMATION
#

BEAR CANYON MINE

CO-OP MIN ING COMPANY

SPEC I  ES RATE PER ACRE

HYDROSEED

GRASSES

Agrop l r ron d  as l rs  tachyum

Th icksp i ke  Whea tg rass

A .  sp i ca tum

,  B luebunch  Whea tg rass

E lymus  Sa l i na

Sa l i na  Wi ld rye

O l ' y zops i s  hymeFo ides

Ind ian  R i ceg rass

Poa  secunda

Sandberg  B lueg rass

Ladak A l fa l fa

Ye l l ow  Swee t  C love r

6

FORBS

1.5

2

2

2

COVER CROP

0a t  s 20
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cffi-ffip ffiffi$ffififsffi co.
P.O. Box

Sal t  Lake Ci ty ,
P h o n e  ( 8 0 1 )

June

15809
Utah  841  15
467-4003

2 4 ,  1 9 8 3

'fOPSOIL STOCKPILE CONSOLTDATION

Bear CanYon Mine

The fo l lowing p lan for  handl ing of  topsoi l  and consol idat ion

of  p i les to  one storage area has been prepared for  Co-op Min ing

Company by Mel Coonrod. Please refer to the request made by Co-op

Mining Company on June 1, 1983 and the subsequent visi t  to the

mr.neslEe oy Ev Hooper and John Whi  tehead to d iscuss possib le s torage

s  i  tes .

Co-op Mining CompanY

ttrendell Owen



PHYSICAL AND CI-IIMICAL PROPERTITS OF SOILS;RESUTTS OF ANALYSISSOI  LS

TESTS TRIALS AND INTERIM RTCLAMATION PLAN.

The 1982 Co-op f  ie ld  inves t iga t ions  prov ided in fo r "mat ion  on  the  phys ica l

and  chemica l  p roper t ies  o f  so i l s  in  the  permi t  a rea .  A  So i l s  Legend  w i l l

be  inc luded fo r  each so i l  in  a  map un i t  [A t tachment  3A] .  A  ra t ing  fo r

topso' i1 is  inc luded on th is  form, o$ are some chemical  pr :operr t t : t , '  t1

s tud ies  dur ing  the  19BZ f ie ld  season an  ons i te  sampl ing  was ana lyzed fo r

the required chemical  propert ies in a l l  hor izons lsee At tachment 1-A] .

SOIL SUBSTITUTE OR SUPPLEMENT

Not  app l  i  cab le .

STORAGESOIL RTMOVALHANDL I NG AND PROTECTION PLANS

To prevent  sui table topsoi l  f rom being wasted or  contaminated by waste

mater ia ls ,  topsoi l  was removed f rom al1 neu{ construct ion areas as a

separa te  opera t ion .  The topso i l  was  s tockp i led  and w i l l  be  conso l ida ted

and protected f rom wind and water  erosion and contaminat ion which might

lessen i t s  capab ' i  l i t y  to  suppor t  vegeta t ion .  The fo l low ing  subsec t ions

dea l  spec i f i ca l l y  w i th  the  var ious  phases  o f  the  topso i l  and subso i l

hand l  i  ng  p lan .

Top-sgi I qgmov{

At  the  s ta r t  o f  the  cons t ruc t ion  phase,  topso i l  was  co l lec ted  f rom the

area.  Exist ing vegetat ion tvas removed and topsoi l  was col lected pr ior  to

excavat ion  or  o ther  sur face  d is tu rbance opera t ions  w i th in  the  a f fec ted

areas .

The depth of topsoi l  removal in each case depends on the amount of A and B

hor izon mater ia l  as def ined in OSM Regulat ion 30 CFR 783.2t  and 783.22.

The topso i l  removed in  these areas  cons is ts  o f  A  hor izon  qua l i t y  mater ia l

t

a 1 -



and B hor izon qual  i ty  mater ia l  wi  t ,h ver tua ' l1y no d i  s t inct ive d i f ference.
The C hor izon  mater ia l  was  no t  removed s ince  i t  was  no t  su f f i c ien t ly  capab le
of  support ing d iverse vegetat ion do to the excessive rock.

I 'he equ' i  pment used for  topsoi '  removal  consisted of  bul tdozers,  f ront-end
loaders ,  and dump t rucks .  The use o f  bu l ldozers  requ i res  push ing  o f  the
topsoi l  to  a col lect ion point  for  loading into dump t rucks or  other  f f i€r tpS
of  t ransportat ion to the designated stockpi  le .  Adequate superv iso-ry per-
sonnel  were present  at  the t inre of  topsoi l  removal  to instruct  the equfpment
operators i  n the proper techni ques of to;.rssi I  removal and to ensure that
required hor izons were removerJ and stored.

Ig-Arqi l-$leckpr-]e

Topeso i l  i s  p resent ' l y  be ing  s to red  w i th in  a reas  o f  the  permi t  boundary
[see  Map 1 ] '  I t  i s  the  Co-op  in ten t  to  consoJ ida te  P i le f#3  w i th  P i le  #4 t
to  u t i l i ze  P i le  #2  wh ich  i s  p r inc ipa l l y  rock  and  unsu i tab le  as  a  g rowth
nred ia  as  r ip - rap  where  ever  the  need ar ises ;  and to  re loca te  P i le  #1  wh ich
is  p r in r , t r i l y  rock  to  the  s i te  o f  P i le  #4  to  be  used  as  a  t , r : '  d ress ing  upon
f inaJ  rec lanra t ion .

PJans  i nvo l v ing  topso i l  s to rage  can  be  l abe led  as  " sho r t  t e rm"  o r  " l ong
te r l t l "  c l epend ing  on  comp le t i on  o f  ac t i v i t i es  i n  each  a rea  and  the  rec lamat ion
schedu l  e  l l r esen ted .  These  p i  1es  shou l  d  be  cons i  de red  "  1ong  te rn r ' t .

$gtlJqru*&pspd S!aq{s-e Aieas

Shor t - t e rm s tockp i l es  o f  t opso i l  w i l l  be  fo r  a reas  to  be  rec la imed
a lmos t  i r nmed ia te l y  upon  cu t t i ng  and  a t  f i na l  g rade .  Topso i l  w i l l  be
red j s t r i bu tedp romp t1y tom in im izepa tu ra l deg rada t i onp 'o . * , , " ,

!ory1T*e.g*T-ogsgrl_*S.tpfqge__Uge

Dur ing  any  new cons t ruc t i on  o f  a reas  tha t  w i l l  be  used  fo r  t he  du ra t i on



topso i l  w i l l  beof  the m' in ing orJerat ion w' i th ln the permjt  area'

co l lec ted  and s tockp iJed.  The topso j l  w i l l  be  used la te r  fo r  pos t *  ,  '

m . in ing rec ]amat iono f : theabandonmenta reas .

Topio.i l P.l otegt i o.n

The short - term topsoi l  s toc:kpi le wi l l  be sprayed wi th water  or  temPor-

ar i ly  vegetated to retard erosion.  The long*term topsoi l  s tockpi le

w i ] lbepro tec tedby the fo1 low ingopera t ' i ona1s teps :

A s tab le  sur face  w i l l  be  prov ided in  an  area  ou ts ide  the  in f luence

of  ac t i ve  opera t ions

As a  s tockp i le  i s  comple ted ,  i t  w i l l  be  le f t  in  a  rough cond i t ion

to  m in im ize  e ros ion .

stockpi les wi l l  be s ' i tuated out  of  dra inages to prevent  water

eros  I  on .

S to rage  p i les  w i l l  be  vege ta ted  w i th  qu ick -g row ing ,  so i l - s tab i l -

" i z ing  p lan ts .  Revegeta t ion  w i l  I  invo lve  the  immedia te  seed ' ing  o f

stockp. i  les topsoi l  dur ing the next  p lant ing season wi th the seed

mixture recornmended in a rcport on vegetation and plant conununity

analys is [see At tachnient  2A Seed List ]  in  compl iance wi th the

requ' i  rements of  the appropr iate land management agency'

S igns  w i l l  be  pos ted  to  p ro tec t  the ,s tockp i les

use as  f i l l  o r  f rom o ther  inadver ten t  mater ia l

The es tab l i shment  o f  nox ious  p lan t  spec ies  w i l l

f rom accidental

contami  na t i  on .

be prevented.

The s tockp i led  topso i l  w i l l  no t

required for  the redist r ibut ion

area.

be removed or othen'ri se di sturbed untl l

operation on a prepared, regraded disturbed

o



PLANS FOR .REOISTRIBUTION OF SOILS

Pr io r  to  topso i I  red is t r ibu t io r ,  regraded Iand w i I I  be  scar i f ied  by  a

r i  pper-equ' i  pped t ractor .  The ground sur face wi  1 l  be r i  pped to a sui  tabl  e

depth in order to reduce sur face compact i0n,  provide a roughened sur face

assur ing  topso i l  adherence,  and promote  roo t  penet ra t ion .  S teep s lope

areas  wh jch  must  remain  a f te r  abandonment  w i l l  rece ive  spec ia l  r ipp ing  to

crea te  ledgesr  cF€v ices ,  pockets ,  and screes .  Th is 'w i l ' l  a l Iow bet te r  so i l

re ten t ion  and vegeta t ion  es tab l  i shment .

| r { i th in  a  su i tab le  t ime per iod  pr io r  to  seed ing ,  topso i l  w i l l  be  d is t r ibu ted

oR areas to be recla imed.  Dur ing th is  t ime,  the topsoi l  wi l l  be a l lowed to

se t t le  and a t ta in  equ i l ib r ium wi th  i t s  na tura l  env i ronment .  Th is  p rocedure

wi l l  be  fo l lowed fo r  a reas  in  wh ich  fac i l i t i es  such as  r .oadbeds,  mine  pads ,

and bu i ld ing  s i tes  a re  to  be  abandoned.

Topsoi  I  redist r ibut ion procedures

ness consi  s tent  wi  th the proposed

d is t r ibu ted  a t  a  t ime o f  the  year

vegeta t i  on .

wi 1 I  ensure an approxi mate uni form thi ck-

recl amati on pl an. Topsoi I  wi I  I  be re-

sui table for  establ ishment of  permanent

To min imize  conrpac t ion  o f  the  topso i l  fo l low ing  red is t r ibu t ion ,  t raveJ  on

rec la imed a reas  w i l l  be  l im i ted .  A f te r  topso i l  has  been  app l ied ,  su r face

compact i  on wi  I  I  be reduced by usi  ng appropr i  ate equi  pment runn i  r rg at  a

su i tab le  dep th .  Th is  opera t ion  w i l l  a l so  he lp  p repare  a  p roper  seed  bcd

and pro tec t  the  red is t r ibu ted  topso i l  f rom wind  and water  e ros ion .

Co-op Min ing  w i l l  exerc ise  care  to  guard  aga in 's t  e ros ion  dur ing  and a f te r

app l ica t ion  top topso i l  and w i l l  employ  the  necessary  measure l  to  €hc , i , . : ,  the

s tab i l i t y  o f  topso i l  on  graded s lopes .  The spec i  f i c  methods  to  b r :  r  ,  i r ; *

mented w i l l  be  de f ined in  the  a t tached In te r in r  P lan .  An example  o f  the  so i l
s tabi l izat ion methodoloqV that  might  be use' - !  '  ' :Judes the p lacement of
c rushed and heav ie r  mat ,e r ia l  a t  the  toe  G,  i l l  s lope>,  and the  random
placement  o f  la rge  rocks  and bou lders  on  th i " ,  : , , : ; , ; ' f f l c€ . ,Th is  p rocedure  w i l l



enhance  the  m ic roc l ima te  as  we lJ  as  n rake  the  r rec la imed  a rea  more  as the t i -

ca l l y  co r l rpa t i b le  w i th  the  und is tu r t red  su r round ings .

Phos phorus

Ni  t rogen

Soi  I  pH and sal  i  n i  ty

Soi  I  texture

Chenr ica l  ana lys is  fo r  mic ronut r ien ts  w i l l  be  conducted  by  tes t ing  so i l

ex t rac ts  f rom the  red is t r ibu ted  mater ia l .  A l l  necessary  fe r . t i l i za t ion  or

neutra l  i  zat i  on,  as deterrn i  ned by soi  I  test i  ng,  wi  I  I  be done accordi  ng to
a  .  .  ^ athe  f ina l  Rec lamat ion  P lan

EFFTCTS OF MINING OPERATIONS ON TOPSOILSNUTRI INTS AND SO I I. AMTNDMINTS

Since  the  Co-op  M ine  i s  an  underg round  m ine ,  t he  impac t  o f  m in ing  on  so i l s

w i l l  be  m ino r  ove ra l l ,  The  impac ts  o f  su r face  ope ra t i ons  and  rn in ing  fac i l i -

t i es  on  so i l  r esou rces  cons i s t  o f  cove rage  o f  so i l  by  l and f i l l s  and  re fuse ,

d i s t u rbance  o f  so i l s  du r i ng  cons t ruc t i on  ac t i v i t i e s ,  e ros io t t  c rea ted  by

removing vegeta t ion,  reduced forage growth due to  nut r ient  degradat ion,

reduced  l i ves tock  capac i t y ,  and  pa r t i cu la te  em iss ions  to  the  a i r .

The  a reas  i n  wh i ch  so i l  has  been  d i sbu rbed  t o  da te  w i t h i n  t he  pe rn r i t  a rea ,

i nc ludes  the  l oadou t  a rea ,  f u tu re  o f f i ces ,  shops  and  subs ta t i ons ,  Fod t l s ,

po r ta l  a reas ,  and  the  topso i l  s to rage  a reas .  Add i t i ona l  ac reagc  may  be

d is tu rbed  i n  the  fu tu re  i f  Co*op  e lec ts  to  p roceed  w i th  ce r ta in  p ro . i ecL : ;

i t  i s  cons ide r i ng .

MITIGATION AND CONTROL PLANS:  SOILS TESTING PLAN

Deta i  I  ed
part of
' long 

a nd

Inter im Reclamat ion Plans [npp*ndix
the Bear Canyon Mine Reclamat ion Plan

short  term plans and goals for  f inal

j . { l  a re  a t tached and w i l l  be

in  regard  to  s tockp i l ing  and

recl  amat i  on.
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ATTACHMENT #2-A

RECOMMENDED STED MIX

BEAR CREEK MINE

CO-OP MINING COMPANY

SPECI ES RATE* PER ACRE
APPR0XTMATE N0.

SEEDS/FTC

GRASSES

Ag rqpy ro n d-a-sJs-tac h.vum

Thi  ckspi  ke wheatgrass

A'--sI cg!u[
B' luebunch wheatgrass

E l ymus Sa l iJe

Sal i  na wi l  drye

0ryzop:; j s hymeno i.d-e-s

Ind i  an  r i cegrass

Poa secunda

Sandberg b luegrass

Ach i l l ea  m i l l i f o l i um

l^Iestern yarrow

Aster  ch i l  ens i  s
Pac i  f i c  as te r

Hedysa rug bo,rea] q

Lupi

Northern sweetvetch

nus  ser l ceus

Si I  ky sweetvet,ch

Penstemon Palmer i

Palmer penstemon

or

P.  S t r i c tus

t2

I

1 .5

3

I

.15

?0

22

FORBS

15

T?

21

10.15

.5

,1

Rocky ltlountai n Pe'nstemon



Attachment #2-A

SHRUBS

$mel anchi eI. Utqhe.ns i s

Utah serv iceberrY

Art,enlis'ia tri dejtta-ta ssp . y-a-s-eYana

Big  sagebrush

Ce rcgca_rpu s,l e4j_fo] j-,{S

Curl I  eaf Mounta in  mahogany

eosus  va r .  a l b i cau lusChrysothamL[s naq_s

hlh i testem rubber rabbi tbrush

!ambu-cus." ce-rul ea

I /2  app l i ca t ion  fo r  d r i l l
seeded areas

Rate ' is pure I i  ve seed to be broadcast and

.15

59 .75

30 .00

I i ghtl y covered .

.5

.B

159



ATTACHITlIT 3-A

SOIL LEGENN

SOIL SYMBOL SOIL MAPPIN{ i  Ut \ iT NAME

D2E Dat ino  bou lde ry  f i ne  sandy  Ioamn

5 to  2A percent  s lopes

DlG Dat ino very stony f ine sandy loam,

55 to 70 percent  s lopes

DESCRIPTION OF THE SOILS

DzE Dali no bou l-dery l-LtqjqL-*-*dv l oqrn, 5 tg 20 percqnt

Th is  Dat ino  so iJ  i s  very  deep and we l  I  d ra ined.  I t  occurs  on  urodera te ly

s teep  a l luv ia l  fans  and  sonre  s lop ing  f lood  p la ins  a t  e leva t ions  o f  7 ,100

to  7 ,140  fee t  [Z , t6S  to  2 ,177  mete rs ] .  Th is  so i l  fo rmed in  a l luv iu rn  and

co l luv iu rn  der ived  nra in ly  f rom sandstone and sha le .  The average annua l
perc ip i ta t ion  is  L4  to  15  jnches  [S0 to  41  cent ' imeters ] .  Mean annua l  a i r

temper .a tu re  i s  42  to  45  degrees  F .  [S  to  7  degrees  C. ] ,  mean annua l  so i l

temperature i  s  44 ta 47 degrees F.  [0 to B degrees C. ] ,  and the average
greeze- f ree  season is  about  B0 to  110 days .

S lopes  are  5  to  20  percent  and rnos t ly  Eas t  fac jng .  They  are  shor t  and

concave-convex .

Vege ta t i on  j s  domi  na t l y  p inyon ,  U tah  ; i un ipe t " ,  sa l i  na  w i  l d rye r  sQu i  r re l  t a i l  ,

b i g  sageb rush ,  Doug las - f i r ,  and  Rocky  Moun ta in  j un ipe r .

Inc luded in  mapp ing  are  smal l  a reas  o f  a  s imiJar  so i l  except  w i th  ?0  percent

grave ' l  and  cobb les  in  the  sur face  1ayer .



Attachnren r. 3 -/\

I n  a  t yp i ca l  p ro f - i  1e  the  su r face  l aye r  i s  b rown ,  bou lde ry  f i ne  sandy  l oam

and  cobb- l y  l oam abou t  10  i  nches  t  ? , ,  cen l i n re te rs ]  t h  i ck .  The  subso i  1  i s

l i gh t  b rown  ve ry  s tony  Joam abou t  28  i nches  l l t  cen t ime te rs l  t h i ck .  The

subs t ra tum i s  f i gh t  redd ish  b rown  cobb ly  f i ne  sandy  l oam to  a  dep th  o f

60  i nches  [1 .5  me te rs ]  o r  *o " " .  
'

Pe rmeab i l i t y  i s  mode ra te .  Ava i l ab le  wa te r  capac i t y  i s  6  i nches  [ 15  cen t i -

meters ]  to  a  depth  o f  60 inches I t .S  meters ] .  Organ ic  mat ter  content  in

the sur face 
' layer is  

4  percent .  Ef fec t ive  root ing depth  is  about  60 inches

[1 .5  meters ] .  Sur face runof f  is  mec l ium and eros ion hazard is  moderate

under  po ten t i a l  na t i ve  vege ta t j on  and  h igh  i f  vege ta t i on  i s  re tnoved  and  the

so i l  i  s  l e f t  ba re .  E rod ' i  b i  l  i t y  i s  I  ow .  Th i s  so i l  i  s  used  fo r  range ,  w i l  d -

j

Taxonomic  c l ass i  f i ca t i on  i s  l oamy-ske le ta l ,  m i xed  Typ i c  Hap lobo ra l l s .

A typical  pedon of  Dat ino bouldery f ine sandy loam, 5 to 2A percent  was

descri bed on l .he cut about 200 feet East and I ,100 feet South of the Nt^l

co rner  o f  Sec t ion  25 ,  T165 ,  R7E

Al l  0  to  z  inches  [O to  5  cent imeters ]  b rown [ t0yR s /3 ]  bou ldery  f ine

sandy loam,  dark  b rown [10YR 3 /3 ]  when nro is t ;  modera te  f ine  granu lar  s t ruc tu re ;
Joose,  very  f r iab le ,  s1  igh t ly  s t i cky ,  non-p las t ic ;  co f f inon  very  f ine  to
med ium,  few coarse  roo ts ;10  percent  bou lders ,  l0  percent  s toneso 5  percent

cobb les ,  10  percen t  g rave l ;  s l i gh t l y  ca lca reous ;  modera te ly  a lka l ine  [9 .0 ] ;
abrupt  snrooth boundary.

ALZ 2  to  10  inches  [S  to  25  cent imeters ] ;  b rown [ t0yn  5 /3 ]  cobb ly  Joanr ,

dark  b rown [10YR 3 / l  when mojs t ;  modera te  n red ium granu lar  s t ruc tune;  so f t ,
f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p ' l as t j c ;  common very  f i ne  to  med ium,
few coarse roots;  10 percent  cobble and l0 percent  gravel ;  moderate ly

ca lcareous ;  modera te ly  a lka l ine  Iph  8 .2 ] ;  c ' !ear  smooth  boundaryq



A+-t.rchntent 3-A

BZ 10 to  38  i r rches  IZS . "o  96  cent imeters ] ;  
' l  
i gh t  b rown 7 .5YR 6 /4)  very

s tony  Ioam,  b rown [Z .SVn 4 /4 ]  when mois t ;  weak med ium subangu lar  b locky

s t ruc tu re ;  s l i gh t l y  hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;

common very  f ine  to  med iurn  roo ts ;  1  percent  bou lders ,30  percent  s tone,

10  percent  cobb les ,  20  percent  g rave l ;  rnodera te ly  ca lcareous ;  s t rong ly

a lka l ine  [ph  S .5 ] ;  ab rup t  wavy  boundary .

C l  38  to  60  inches  [gO to  152 cent imeters ]  l igh t  redd ish  brown [5YR 6 /4J

cobb ly  f ine  sandy  Joam,  redd jsh  brown [Syn 4 /4J  when mois t ;  mass ive ;  so f t ,

very  f r iab le ,  s l igh t ly  s t i cky ,  non-p las t ic ;  few very  f ine  and f ine  roo ts ;

10  percent  cobb les ,  5  percent  g rave l ;  s t rong ly  ca lcareous ;  s t rong ly  a tka l ine

lph  8 .6 ]

DlG Datino - SqqlLOq qryg_Qerulg4;fl_lg-ZQ-gertgg| slglps

This  map un i t  i s  on  very  s teep canyon s ides lopes .  S lopes  are  shor t  and,

concave-convex .  E leva t ion  is  7 ,140 to  7 ,600 fee t  lZ , t l7  to  2 ,318 meters ] .

The average annua l  p rec ip i ta t ion  is  14  to  16  jnches  [ lO to  41  cent imeters ] .

Mean annua l  a i r  tempera ture  js  42  to  [ ,4  degrees  F .  tO to  7  degree C. ]  and

the average f rost- f reeze season i  s  B0 to 110 degrees

Th is  un i t . i  s  75  percenL  Dat ino  ve ry  s tony  f ine  sandy  loam,55  to  70  percen t

s lopes  in  s ' ing ' l  e  and concave areas  and 15  percent  rock  ou tc rop  on  r idges ,

Inc luded  in  th j s  un i t  i s  abou t  10  percen t "o f  a  sha l low so i l  tha t  i s  abou t

6  to  15  inches  in  dep th ,  dssoc ia ted  w i th  the  rock  ou tc rop .

The  Da t i no  so i l  i s  ve r y  deep  and  we l l  d ra i ned .  Th i s  so i ' l  f o rmed  i n  co l l uv i um

der i ved  ma in l y  f rom sands tone  and  sha le .  S lopes  a re  55  to  70  pe rcen t  and

East  fac ing.  They are  shor t  and concave-convex"  Vegeta t ion is  dominant ly

p i nyon ,  U tah  j un ip€ I " ,  Rocky  Moun ta in  j un ipe r ,  sa l i na  w i l d r ye ,  Doug las - f i r ,

cur l  lea f  mounta in  mahogany.

J 3



Attachnrent : l  -A

In  a  typ ica l  pro f i ' le  the s ' ; r face layer  is  brown or  ye l lowish brown,  very

s tony  f i ne  sandy  l oam abou t  16  i nches  [+ t  cen t i n re te rs ]  t h i ck .  The  subso i l

i s  very  pa le  brownr  veF!  s tony sandy c lay  loam about  2A inches [51 cent imeters ]

th i ck .  The  subs t ra tu rn  i s  ve ry  pa l  t i r own ,  ve ry  s tony  s i l t y  c lay  l oam to  a

depth  o f  more than 60 i  nches [152 cent imeters ] .

Permeabi l i ty  is  moderate to 36 inches [91 cent imeters]  and moderate ly s low

be low 36  inches .  Ava i lab le  wa te r  capac i t y  i s  6 .5  inches  I tO  cen t imete rs ]

to  a  depth  o f  60  inches  [1 .5  meters ] .  0 rgan ic  mat te r  con ten t  in  the  sur face

layer is  about  4 percent .  Ef fect ive root ing depth is  about  60 inches

[1 .5  meters ] ,  Sur face  runof f  i s  rap id  and eros ion  hazard  is  h igh  under
potent ia l  nat ive vegetat ion and very h igh i f  vegetat ion is  removed and the

so i l  i s  l e f t  ba r "e .  E rod ib i l i t y  i  s  low.  Th js  so i ' l  i s  used  fo r  range ,  w i ld -
I  i  fe  habi  ta t ,  and mi  r r  i  ng operat  i  on .

Taxonomic  c lass i f i ca t ion  i s  loamy-ske le ta l ,  m ixed  Typ ic  Hap lobora l l s .

A  typ ica l  pedon o f  Dat ino  very  s tony  f ine  sandy  loam,55 to  70  percent  s : lopes
was descr i  bed on the bank about  150 feet  North of  the of  d mi  ne porta l  about

300 feet  North and 300 feet  East  of  the Sln l  corner of  Sect ion 24,  T165,  R7E.

A l l

sandy ' loam,  dark  b rown I tOyR 3 /3 . j  when mois t ;  modera te  f ine  granu lar  s t ruc tu re ;

sof t ,  very f  r i  abl :e,  non-st ' icky,  non-pl  ast i  c ;  many very f  i  ne,  fe 'uv nredium and

course  roo ts ;  r r rodera te ly  ca l  careous ;  modera te ly  a l  ka l  i  ne  Iph  S.4 ]  ;  abrup t

amooth boundary.

A12  ;3  t o  16  i nches  [ , t  t o  41  cen t i n re te r s ] ;  ye l l ow i sh  b rown  [ t 0YR 5 /4 ]

s tony  f i ne  sandy  l oam,  da rk  b rown  [10YR 3 /3 ]  when  mo is t ;  weak  n red iu rn  g ranu la r

s t t " uc tu re ;  so f t ,  f r i ab l e ,  non -s t i c ky ,  non -p las t i c ;  many  ve ry  f i ne  and  f i ne ,

few medir .rm and coarse roots ;  2 percent boul  ders,  10 percent stones, 10 percent

cobbl  es  , ,  10 percent  grave l  ;  n roderate ly  ca l  careous ;  rnoderate ly  a l  ka l  i  ne

Iph  8 .4 ] ;  c l ea r  smoo th  bounda ry .



At ;achmen t  3 -A

BZ 16  Lo  36  i nches  [+ t  t c  9 ] .  cen t ime te rs l  ve ry  pa le  b rown  [10YR 7 /3J

ve ry  s tony  sandy  c lay  l oam,  pa le  b rown  [10YR 6 /3 ]  when  mo is t ;  weak  med ium

subangu la r  b l ocky  s t r " uc tu re ;  s l iUh t l y  ha rd ,  f i rm ,  s l i gh t l y  s t i c ky ,  p l as t i c ;

con rnon  ve ry  f i ne  and  f i ne  roo ts i  t l r t i i r 5 t  f i ne  po res ;2  pe rcen t  bou lde rs ,

15  pe rcen t  s t ones ,  15  pe rcen t  cobb les ,  10  pe rcen t  gnave l ;  mode ra te l y  ca l -

ca reous ;  s t r ong ' l y  a l ka l i ne  I ph  8 .6 ] ;  ab rup t  wavy  bounda ry .

C l  36  to  60  i nches  l g t  t o  152  cen t ime te rs ]  ve ry  pa le  b ruwn  [10YR B /4 ]

s tony  s i l t y  c l ay  l oam,  l i gh t  ye l l ow i , , ; h  b rown  I tOyn  6 /4 )  when  n ro j  s t ;  mode ra te

rned ium and  coa rse  su t l angu la r  b l ocky  l ; t r uc tu re ;  ha rd ,  f i r n t ,  S t i c ky  p l as t i c ;

f ew  ve ry  f i ne  and  f j ne  roo f s ,  conunon  f i ne  po res ;2  pe rcen t  bou lde rs ,

10  pe rcen t  s t ones ,  10  pe rcen t  cobb les ,5  pe rcen t  g rave l ;  s t r ong l y  ca l ca reous ;

s t r ong l y  a l ka l i ne  l f , h  S .g . . l  .
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Reply to

Inst rument  Analys is  Div is ion
490 Orchard Street
Golden, CO 80401
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November 23, 19Bl Phone: 303-278-9521

Chrrter Ha/
A R  E A S ,

lv lr .  Jack Bl a i  r
Commerc ia l  Tes t ing  & Eng ineer ing  Co.
139 South Main Street
Hel per, UT 84526

Re:  IAD #97 -H654-335-01

O V E R  4 0  B R A N C H  L A B O R A T O R I E S  S T R A T E G I C A L L Y
T I D E W A " T E f i  A N I ]  G R E A I  L A K E S  P O R T S ,

Co-op I'{ining Co.
Lab lqo . 57-76C9

AtglXqf_cjl 3e_Pgt!

One samp le  was  rece i ved  fo r  ana lyses  on  Oc tobe r  28 ,  1981 .  Th i s
samp le  was  g i ven  ou r  i den t j f i ca t i on  IAD  #97 -H654 -335 -01 .

A  po r t i on  o f  t he  samp le  ( *100  g )  was  ex t rac ted  a t  pHq  fo r  ?4  hou rs
acco rd ing  to  the  p rocedures  o f  tPA /Tes t  l 4e thods  fo r  Eva lua t ' i ng  So l i d
Wastes , Sb,l-846, 1980, EP Toxi c' i  ty. 

_-TnF 
sarnpl

0 .5  N  ace t i c  ac id  to  ad jus t  t he  pH to  5 .  The  ex t rac ted  so lu t i on  t ' l as
b rough t  t o  vo lun re  (2000  n r1  )  and  f i l t e red  w i th  a  0 ,45  um membrane  f i l t e r .
A  po r t i on  o f  t he  f i l t e red  ex t rac t  so lu t i on  was  ac id i f i ed  w i t h  n " i t r j c
ac id  p r i o r  t o  me ta l  s  ana lyses

The  so lu t i on  was  ana lyzed  fo r  Lead ,  S i l ve r ,  Ba r ium,  Cadmium. ,  and
Chromium by f lame atomic  absorpt ion;  fo r  Arsen ic  and Selen ium by hydr ide
generat ion a tomic  absorpt ion;  and for  Mercury  by  co ld  vapon f lameless
a tomic  abso rp t i on  us ing  a  pe rmangana te /pe rsu l fa te  d iges t i on  and  the
gold  amal  garnat ion ana ly t ica l  techn ique to  concent ra te  the Mercury ,

The  resu l t s  o f  t hese  de te rm ina t i ons  a re  p resen ted  i n  Tab le  No .  I
and  a re  r "epo r ted  i n  m i l l i g rams  pe r  l i t ne  (mS/L )  i n  t he  f i l t e red  ex t rac t
So lu t lOn .  The  EP Tox i r -  t r i aX i i n r j i i i  co i r t ; r ; : i i nan t  l cVp ls  a rc  a l so  p resen ted .

L . O C A T E D  I N  P R I N C I P A L  C O A L  M I N I N G

A N D  F I I V E R  L O A D I N G  F A C I L I T I E S



Ana ly t  ica  I  Repor t .
IAD  #97  - l i t ; ' , 1  i . l : r - 01
Page  ?

Tab le  No .  I-l *sl Ll*--
EP Tox i c i t y

c p*Ugrs_ \l:J*aPP Max imum Con taminan t  Leve l  sParameter

Arsen i  c

Se l cn iu tn

Merr-ury

S i  I  ve r

Bar i  um

Chronri  um

Cadnri  unr

Lead

I f  there  are any  ques t i ons

, .0 .  001
-0  .  001

0.  0004
.-0.  005

1 .1
<0 .  01
, .0 .005

10.  05

concern ing  these

5 .0

1.r )
0.7

5 .0

100

5 .0

1 .0

5 .0

resu l  ts  ,  p1 'ea  se  ca  J  J

Superv i  sor

BAH/c l

ruce
Sect i  on l \ n a l y s i s  D i v .

: l  C o p y  W ; r t c r r r r . r r k l r l  - C &Y^rrr Pr()tr,( : tr()t .r  
; f fr fu

.S!4 r,i 'r: 'r '1



UMC 81 l . 103  Cove r i ng  Coa l a n d  A c i d  a n d  T o x i c
' ( )  

I ' t n  i  l t  l r l  r n ; l  L ,  r :  t '  i  ; r  I  l l

T h e  l r i i ,  i r i : i r l - b l r . s e  p o t e n t l ; r . - 1  ,  t u x t u r . c  a r n d  c - l e c ; b r . i c a . 1

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

j - n  t h e  r l t r .  b a  r . c p o r  L e d .  
'

C o - o p  R c  p r l y

T h e  c o - o 1 l  h a . s  s u b n i t , t , e d  i : r  $ a . r n p r 1 e  t o  C T & E  t e s t i n g

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

A  c o p y  o f  t h e  r e p o r t  w j l l  b e  s e r i L  d i r e c t l y  t o  t h e

U D o G M  u p o n  r e c e i p t .  r n  t h r :  i n  b e r i m ,  t h c  c o - o p  w i l l

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

i t  b e  o n  t h e  s i t e .  A l s o ,  t h e  O o - o p  c l o e s  n o t  f  e e l  t h i s

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

i l ;  r r o 1 ,  t , t . r  J l c ;  u t , i ]  i ' t , t : t l  i r r  i r  I n i r f r r r o r . w h i c : i t  w i l . l

( t o n l ; L i t , u L o  t , h c  r ; L o c k J r i L i n 1 i  o r .  l ; l , o r . i r f l c  c - r l '  c o i L I

r - i " n c l  /  n r  r t : l ' u r j e .
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. d g t r n
t  ! l I E : ^

' E  l d r

k E k

@ - E

,ruri 'Te,'rn*,Ruply to

l l r s t r u l nen ta l  Ana l ys i s  D i v i s i r r n
490 Orclrard l i truut
Grrldun, CO t 0401

Plurro:  303-?78 95?l

CD-OP MJ NTN{; ( I}VIPA\IY
POnd .$.rrtq:le

T.ab Dlo.  57-13312

Hr .  , l ack  BJ , r i r
CT  &  E  Co .
224  Sou th  Car . t ron  Ave .
Pr i  ce  ,  Uta  l r  tJ4  501

Re :  IAD  #  97 -H l79 -33b -01

4g-1$f1.u l-- R-eport :

One  coo l  samp le  w r r s  r ece i vcd  f o r  a r raJys i s  on  Ju l y  12 ,  1g83 .
Th i s  san tp l e  was  ass igned  ou r  IAD  i de .n t j f i . a t i un  #  gZ -M l l gh35 -0 i .

T l r c  sa rnp le  was  ; r r epa red  t o  N r r . lU  n resh  s i ze  I n  acco r r l once  w i t hthe  p roc r ld t t i ' c  o f  U .S . t l .A .  HonrJbook  t t 6u .  i l cc t r l ca ' !  C ; ; ; ; , ; l i ' u i t v  andpH wB l ' t :  , t c t c rn t i ned  i n  d ( j ( . o l - r l l n c€  w i t l i  t he  5dns  pub l i ca t i r r , .

Ac id / [ r , r se  l t o ten t i a l  r vds  < le t  e rnn i  ne . l  i n  a ( : co ] .d . rn t .  t l  w i  i l r  t i r ep rocedu r "e  o f  t h r :  I r r v i  r onmen l . a l  p ro f : r : c  I i on  Agcncy ,EpA*  oTA /? *1q . "020 .
l ' f t l  s  proccdr r re  ls  t isc t l  fq"  t l ,u  l ' l , yor r r i  ng DLQ ant l  in  te  lcp l lone convEr . ,< l t  io l rw i t h  t t r e  U te l r  t l i v i s i on  o f  0 i l ,  Gag  . q  m in i , i q  we  w { r re  a r l v i sed  t ha t  t h i sp rocedu re  i : ,  dccep ta t r l e  f o r  t he  r cqu i re rncn I s  o f  t i , e  S i ; i * - n r - i l ; n . " ' '

The  re : , u l  t s  r t f  t hese  t l e t r : r r n i r r . r t r r r ns  d re  [ ] r , L r sen t . ed  i 1  Tob le  Nu . l
and a t "e  r "Cpr . r r ter l  i  n  un i  ts  ds  i  nd i  ca tu t l  i  r r  t ,h r :  Tab l  e .

'[a 
bJ t: Nr.r . I

P';r rarue l, er juf lJ"ti:
/  . t ,

t  l l l i

t )

Ac  id / t i< rs { , r  Po ten t ia  I  *

l V o l u e s  d r e  I ' e p o r t c c l  i n

l ' r : x l -u r . t ,  t l c l -e r .n t  I  na  L  ion  t {< l i r  r ruL
a n d  t l r u  .  t l r . :  r l e L e  t r r t i  r r a  L i o r r  o  f '  1 r ; t r r ( l  ,
d p p l i c a b l c  i r i  I l r i : ;  c a s e .

' ? . i j . l l

29 . i ;
' [ on r  

CoC0 ,  I  r ; u  i va  l e r r l .  /

pc r fo rn rcd  d : ;  t l r e  5 i rn ip I k  i
5 i l f .  u r r c l  C lay  f r ac I i on :

pl l  ,  pa s te (  S tan'Ja r .d Un i  t r  )
[ ' l  e c  f r r ca I  Conduc t i v  i t y

t  l rn rhos/cr r r )
Ac id i  t  1 '  f r o fe r r t i a l *

Heu t r , r  I  i  za  t  i un  Po t cn t  i a  I  A

l 0 { J 0  f u r r s .

t ;  c a r  b , ) I i t l r i c
1  r  r ro t

GUt l t  f iA l . .  OF f - l ( , t i  l ; .  ;
l i A t  l r M / i l i e  _  M l t . l r l t  t  t t J ( , L  ' , t

l t l t u  l  t l r r r  l J l a I  { . ( J . } , .
'  ;  : . . , r { t ! l

r l : ) i i ( j t . l I l f  l l l $ 1 i l A i l l ) A V I  i . ; U I l i . , t ( l l t ,  t ( , } ' , t t l A l { { ) .  l t  r , { / t 4 g  i r i f [ A ( ; ( ] t t l . . , 1 ? t ] t , r r r J . l u r l
' ' ' l t l l ' l t ' l l l l ( . t t A ^ i  / \ l - ' l l Y l S v ! i r r  ( I l l - ( l t / \ f t l t ! t ( t r u  v v v . ( ; t l t i l .  l , t t t i t t , ; . l v \  - . . t 1 ' J l t + N t J  ( , l i t . ( - r J f t H t A l . ,  I  { r t l
l l l t  l l r  i l t t r t r l t l l ; t l i ' l  x ( . t l ( ) t l : ; l u l . l .  l r . J A L r , r . h . A ( . M 1 4 ) t . t - $ l r ( f 1 { r  / y  r i r ) l t t t l - A t . f . t g J l l t t l r t t } l l M  t , / \

:  !  r ( ) . ! , , t , t , f 1 , r l  r ,  I  . . . 1 . t t t * A  t f t  S { l  t l l } l i l N f }  J !  , , ! t t r t t  l , t r r i r { ,  |  ,  . , . .  + .  . ,
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TABLE 3.6

Parameters Included in
Groundwater l4onthly

Surface Water and

I"lonitoring Plan

1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .

1 0 .
1 1 .
L 2 .
1 3 .
] -4 .
1 5 .

Flow (gpm)
pH
Temperature ( 'C)
Total Dissolved Solids (nqll )
Dissolved Calcium (mq/Ll
Dissolved Iron (mgl l )
Dissolved Magnesium (ng/L)

Dissolved Potassium (ng/Ll

Di ssolved Sodium (nq /Lj
Dissolved Bicarbonate (mg/I )
Dissolved Carbonate (mgrlI)

Dissolved Chlor ide (ng/L)

Dissolved Nitrate (ng/L)

Dissolved Sul fate (ng/L)

Total  Suspended Sol ids (mglI)

Note:  See Figure 7-4 for  report ing format



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

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

f e a s i b l e .  T h i s  w i l l  b e  a c c o m p l i s h e d  b y  n e c o v e r ^ i n g  m a t e n i a l  f r ^ o r n  t h e

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

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

c a t  t o  p r o m o t e  s t a b  i  I  i t y  o f  t h e  b a c k f  i  |  |  .  E r o s i o n  c o n t r o l s ,  s u c h  a s

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

t o  m i n i m i z e  w a s h i n g  o f  t h e  f  i l l  m a t e r i a l .  T h e  b a c k f  i l l  m a t e r i a l  i s

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

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

a n e a s .

C o m p l e t e  n o c k  h i g h w a l l s  w i l l  b e  l e f t  i n  s o m e  a n e a s  t o  l e s s e n  t h e

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

a m o u n t  o f  a d d i t i o n a l  d i s t u n b a n c e  t h a t  w o u l d  r ^ e s u l t  f r ' o m  h i g h w a l l

n e d u c t  i o n  (  s e e  P  I  a t e  3 - 2 0  )  .

T h e  n a t i o n a l e  f o i ^

t h e  f o l  l o w i n g :

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

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

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

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

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

g n a p h y .



o Z .  T h e  h i g h w a l l s  w i l l  p r o v i d e  h a b i t a t  f o n  c l i f f - d w e l l i n g  w i l d -

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

g r a z i n g .  T h i s  p n o p o s a l  i s  t h e n e f o r e  c o m p a t i b l e  w i t h  t h e

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

T h e  r o c k  h  i g h w a  I  l s  c o u  l d  b e  p a r ^ t  i a  I  l y  s h o t  d o w n  I  h o w e v e r ,

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

s l o p e s ,  r e s u l t i n g  i n  m o n e  e x p o s u r e  a n d  e r o s i o n  p o t e n t i a l ;

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

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

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

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

T h e  f i l l  a n e a s  a t  t h e  b a s e  o f  t h e  h i g h w a l l s  w i l l  b e  s t a b i l -

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

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

o r ^  g e n t l e  s l o p e s  ( l e s s  t h a t  1 O % l  a d d i n g  t o  t h e i r  s t a b i l i t y .

T h e s e  w i l l  e v e n t u a l l y  t a k e  t h e  a p p e a n a n c e  o f  " t a l u s  s l o p e s r l

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

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

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

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

T h e  e x i s t i n g  ( a n d  p r o p o s e d )  h i g h w a l l s  w i l l  b e  s t a b l e .

T h e n e  a r e  n o  s e e p s  k n o w n  t o  e x i s t  i n  a n y  a n e a s  w h e n e

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

3 .

4 .

a 5 .



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

a r e a s  t o  h a v e  a  s t a t i c  s a f e t y  f a c t o n  o f  2 . 6 1  f o r  d n y  c o n d i -

t i o n s  a n d  a  f a c t o n  o f  2 . 4 1  f o r  s a t u n a t e d  c o n d i t i o n s .  E a c h

of  these f  ar^  exceed the 1 .3  saf  ety  f  acton requ i  red f  or

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

t h e  s t a b i l i t y  a n a l y s i s  a n e  i n c l u d e d  i n  t h e  n e x t  s e c t i o n .  )



H i g h w a l l  S t a b i l i t y

H i g h w a l l s  a t , ' t h e  s i

i

a r e  n e a n l y  v e r t  i c a  I  ,

A P P E N D I X  3 - F  ( c o n t . )
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STABIL ITY  ANALYS=s

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

w i t h  a n  a v e r a g e  s l o p e  o f  l V : . 2 H ,  o r  8 0 o .

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

u s i n g  t h e  H o e k  m e t h o d .  C o m p n e s s i v e  s t r e n g t h s  o f  m a t e n i a l s  i n  t h e

B l a c k h a w k  F o r ^ m a t i o n  a n e  h i g h l y  v a n i a b l e ,  n a n g i n g  f r ^ o m  2 g O  P S I  f o n

s o f  t  s h a  l e  t o  m o r e  t h a n  2 0 , 0 0 0  P S I  f o r .  c e n t a i n  s a n d s t o n e s .  A n  a v e n a g e

v a l u e  o f  5 , 0 0 0  P S I  h a s  b e e n  u s e d  f o r  t h i s  a n a l y s i s .  T h i s  i s  a  v e n y

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

a n d  s h a  l e s t h e  e x p o s e d  h  i g h w a  I  l s .

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

f o n m u l a :

l n

C i=  ?  
tan  (45

w h e i  e :

c . -  I
I

n t a c t  r o c k  s h e a n  s t n a n g t h  o n  c o h e s i o n

C o =  I n t a c t  n o c k compress i  ve  s tneng th

e  =  I n t e r n a l  f r i c t i o n  a n g l e .

3 -F - l



U s i n g  a  t y p i c a l  i n t e r n a t  f n i c t i o n  a n g l e  o f  4 5  f o r  W a s a t c h  P l a t e a u

n o c k  t y p e s ,  a n d  a  5 , 0 0 0  P 5 l  c o m p r ' e s s i v e  s t n e n g t h ,  a  c o h e s i o n  o r

i n t a c t  r o c k  s t n e n g t h  o f  a p p r o x i m a t e l y  1 , 0 0 0  P S I  i s  f o u n d .  S i n c e  t h e

1  '  0 0 0  P S  I  v a  l u e  i s  f o n  i n t a c t  o r  s o l  i  d  r o c k ,  t h e  v a  l u e  m u s t  b e  a d j u s t -

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

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

',
b y  S t i m p s o n  a n d  R o s s - B r o w n  a n d  c a n  b e  f o u n d  i n  t h e  a r t i c t e  e n t i t l e d ,

I ' E s t i m a t i n g  t h e  C o h e s i v e  S t n e n g t h  o f  R a n d o n r l y  J o i n t e d i  R o c k  M a s s e s " ,

M i n i n g  E n g i n e e n i n g ,  V o l  .  3 1 ,  N o .  2 ,  p p .  1 8 2 - 1 8 8 .  B a s e d i  o n  t h i s  m e t h o d
.

a n d  u s i n g  a  c o n s e n v a t i v e  f i g u r e  o f  4  j o i n t s  p e r  m e t e n ,  a  . 0 6 5  f a c t o r

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

a  C .  o f  1  ,  0 0 0  P S  |  ,  C m  , ' b e c o m e s  6 5  p S  l  .
I ' t -

A  t y p  i c a  I  o r -  a v e r a g e  n o c k  r n a s s  b u  l k  d e n s i t y  o f  1 5 5  t b s / t t 3  w a s  s e l e c t e d

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

v a l u e  o f  3 1 o  w a s  s e l e c t e d  f o n  t h e  r o c k  m a s s  s l i d i n g  f r i c t i o n  a n g l e .

T h e  f  o l  l o w  i  n g  p a n a r n e t e r s  w e r e  u s e d  w  i  t h  t h e  H o e k  s  l o p e  c h a n t  (  H o e k ,

E . ,  a n d  J . i l v .  B r a y ,  1 9 8 1 ,  R o c k  S l o p e  E n g i n e e r i n g ,  R e v i s e d  T h i r ^ d

E d i  t i o n ,  I  M M ,  L o n d o n  ) :

M a x i m u m  S l o p e  H e i g h t  -  1 0 0 '

S l o p e  A n g l e  ( a v e r a g e )  B 0 o

Rock lv lass  Cohes ion  65  ps  i

R o c k  M a s s  F r i c t i o n  A n g l e  3 1 "

R o c k  M a s s  B u  l k  D e n s  i  t y  1  5 5  l b s / f  t 3

H

O =

m

p=

Y=
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P l o t t i n g  t h e  a b o v e  p a r a m e t e n s  o n  t h e  C i n c u l a r  F a i l u n e  C h a r t s  N o s .  1

a n d  5 ,  i t  c a n  b e  s e e n  t h a t  t h e  p r o j e c t e d  h i g h w a l l s  w i l l  h a v e  a  s a f e t y

f a c t o n  o f  2 . 6 1  u n d e n  d r y  c o n d i t i o n s  a n d  2 , . 4 0  u n d e n  s a t u r a t e d  c o n d i -

t  i ons .  I  t  shou  ld  be  no ted  tha t  the  sa fe ty  f  ac tons  exceed  the  nequ  i red

1 . 5 ' s a f e t y  f a c t o r ^ .

E m b a n k r y n t _ - S t a b i l i t y

E m b a n k m e n t  o r  b a c k f i l l  w i l l  b e  p l a c e d  i n  l i f t s  n o t  t o  e x c e e d  3 6 r t

a n d  w i l l  b e  c o m p a c t e d  t o  g A %  S l o p e s  w i l l  n o t  e x c e e d  1 V : 1 . 5 H  o r

3 3 . 7 o  .  S o i l  p r o p e n t i e s  a n e  b a s e d  o n  t h o s e  u s e d  i n  t h e  ' t S l o p e  S t a b i l i t y

A n a  I  y s e s  f  o n  t h e  B e a r ^  C n e e k  P o r t a  I  a n d  A c c e s s  R o a d t ' ,  b y  D a m e s  a n d

M o o r e ,  F e b n u a n y  2 0 ,  1  9 8 1  .

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

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

w e n e  u s e d  f o i ^  t h e  s l o p e s  
:

H  =  f m b a n k m e n t  H e i g h t  3 C '

e  =  S l o p e  A n g l e  3 3 . ? o

C *  =  S o i l  C o h e s i o n  @  9 A f f i  C o m p a c t i o n  4 . 3 7 5  p s i
m

O  =  F r i c t i o n  A n g l e  2 6 o

=  R o c k  M a s s  B u l k  D e n s i t y  ( g o % ' )  -  1 0 8  t u s / t t 3

B a s e d  o n  t  h e  a b o v e  c r  i  t e n  i  a  ,

a n  e x p e c t e d  s a f  e t y  f  e c t o n  o f  a

b a c k f i l l e d  s l o p e s

m a x i m u m  o f  2 . 2 1

a r e  f o u n d  t o  h a v e

f o n  d r y  c o n d i t i o n s  t o

3-F-  3



a  m i n i m u m  o f  1  . 6 8  f o n  s a t u n a t e d  c o n d i t i o n s .  B o t h  c a s e s  e x c e e d  t h e

r e q u i n e d  s t a t i c  s a f e t y  f a c t o n  o f  1 . 3 .  l t  s h o u l d  a l s o  b e  n o t e d  t h a t

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

s t a t i c  s a f e t y  f a c t o n s  r a n g i n g  f r o m  a  m i n i m u m  o f  1 . 4 3  t o  2 . 1 5  f o t

s i d e ' - c a s t  c u t  a n d  f  i l l  m a t e r i a l  i n  t h i s  a n e a ,

3 -F-4
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A p p e n d i x  3 - F  ( c o n t .  )

s/ 1o/8s

S T A B I L I T Y  A N A L Y S E S

H i g h w a l l  S t a b i l i t y

H i g h w a l l s  a t  t h e  s i t e  f a c e  s o u t h ,  s o u t h e a s t ,  a n d  e a s t .  T h e  h i g h w a l l s

a r e  n e a r l y  v e n t  i c a l ,  w i  t h  a n  a v e r a g e  s l o p e  o f  l V :  . 2 H ,  o n  8 0  o .

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

u s i n g  t h e  H o e k  m e t h o d .  C o m p r e s s i v e  s t r e n g t h s  o f  m a t e n i a l s  i n  t h e

B l a c k h a w k  F o r  m a t i o n  a r e  h i g h l y  v a r - i a b l e ,  r a n g i n g  f r o m  2 9 O  P 5  l  f o r

s o f  t  s h a  l e  t o  m o n e  t h a n  2 0 , 0 0 0  P S  I  f  o r  c e r t a i n  s a n d s t o n e s ,  A n  a v e r a g e

v a l u e  o f  5 , 0 0 0  P S I  h a s  b e e n  u s e d  f o n  t h i s  a n a l y s i s .  T h i s  i s  a  v e r y

c o n s e r - v a t  i v e  f  i g u r e ,  b a s e d  o n  t h e  r ' e l a t i v e  p r o p o r t i o n s  o f  s a n d s t o n e s

a n d  s h a l e s  i n  t h e  e x p o s e d  h i g h w a l l s .

T h e n e  a n e  2  j o i n t  s e t s  t y p  i c a  I  l y  f o u n d  i n  t h  i s  a r e a  .  T h e  m a  j o n  s e t

h a s  a  s t n i k e  o f  a b o u t  N  l 0  o  E  a n d  d i p s  8 0  
@  t o  v e r t  i c a l  .  T h e  m i n o r

s e t  h a s  a  s t r i k e  o f  a p p r o x i m a t e l y  N  7 O c  W  a n d  a l s o  d i p s  g r e a t e r

t h a n  8 0 o .  T h e  b e d d i n g  i n  t h e  h i g h w a l l  a r e a  i s  n e a r l y  f  l a t ,

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

f o r ^ m u l a :

3 - F - 1 5/1o /8s



Q . =
I

Q . ; -
I

?t"n (45

w h e r e :

I  n  tac t  nock  shear s t r e n g t h  o r  c o h e s i o n

Co= I  n tac t  rock  compress ive  s t reng th

e  =  I n t e r n a l  f  r i c t i o n  a n g l e .

U s i n g  a  t y p i c a l  i n t e r ^ n a l  f r i c t i o n  a n g t e  o f  4 5 o  f o r  W a s a t c h  P l a t e a u

r o c k  t y p e s ,  a n d  a  5 , 0 0 0  P S  I  c o m p r e s s i v e  s t n e n g t h ,  a  c o h e s i o n  o r

i n t a c t  r o c k  s t r e n g t h  o f  a p p n o x i m a t e l y  1 r 0 O 0  P S I  i s  f o u n d .  S i n c e  t h e

1 , 0 0 0  P S I  v a l u e  i s  f o r  i n t a c t  o r  s o l i d  r ^ o c k ,  t h e  v a l u e  m u s t  b e  a d j u s t -

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

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

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

r r E s t i m a t i n g  t h e  C o h e s i v e  S t n e n g t h  o f  R a n d o m l y  J o i n t e d  R o c k  M a s s e s " ,

M i n i n g  E n g i n e e r i n g ,  V o l .  3 1 ,  N o .  2 ,  p p .  1 8 2 - 1 8 8 .  B a s e d  o n  t h i s  m e t h o d

a n d  u s i n g  a  c o n s e n v a t i v e  f i g u r e  o f  4  j o i n t s  p e r  m e t e r ,  a  . 0 6 5  f a c t o n

i s  d e t e r m i n e d  f o r  c a l c u l a t  i r r g  C m  o r  r - o c k  m a s s  c o h e s i o n .  B a s e d  o n

a  C .  o f  1 , 0 0 0  P S l ,  C m  b e c o m e s  6 5  p s l .
I

A  t y p  i  c a l  o n  a v e r a g e  r o c k  m a s s

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

u s e d  v a  l u e  o f  3 1  c  
w a s  s e  l e c t e d

a n g l e .

?

b u l k  d e n s i t y  o f  1 5 5  l b s . / f t . ' w a s

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

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

E . ,  a n d  J .  W .  B r ^ a y ,  1 9 8 1  ,

E d i t i o n ,  l M M ,  L o n d o n ) :

u s e d  w  i  t h  t h e  H o e k  s  l o P e

R o c k  S l o p e  E n g i n e e r i n g ,

c h a r t  (  H o e k ,

Rev i  sed  Th i  rd

H  =  M a x i m u m  S l o p e  H e i g h t  -  1 0 0 '

e  =  S l o p e  A n g l e  ( a v e r a g e )  8 0 "

C  =  R o c k  M a s s  C o h e s i o n  -  6 5  P S lm

Q  =  R o c k  M a s s  F n i c t i o n  A n g l e  3 1 P

T =  R o c k  M a s s  B u l k  D e n s i t y  1 5 5  l b s . / f r . 3

P l o t t i n g  t h e  a b o v e  p a r a m e t e s  o n  t h e  C i r c u l a r  F a i l u r e  C h a n t s  N o s .  I

a n d  5 ,  i t  c a n  b e  s e e n  t h a t  t h e  p r o j e c t e d  h i g h w a l l s  w i l l  h a v e  a  s a f e t y

f  a c t o r ^  o n  2 . 6 1  u n d e r  d r y  c o n d i t i o n s  a n d  2 , 4 0  u n d e r  s a t u r a t e d  c o n d i -

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

I  .s sarety ractor. ff i  f f iCff i lVED

MAY 1 Z 1985
E m b a n k m e n t  S t a b i l i t y

r* l lVl i i l t i fv  OF OtL
G A S  &  M I N I N G

E m b a n k m e n t  o r  b a c k f  i l l  w i l l  b e  p l a c e d  i n  I  i f  t s  n o t  t o  e x c e e d  3 6 "  a n d

w  i  I  I  b e  c o m p a c t e d  t o  g O %  o f  t h e  l a b o n a t o r y  o b t a  i n e d  T - 9 9  S t a n d a r d

P r ^ o c t o r .  S l o p e s  w i l t  n o t  e x c e e d  l V :  l . 5 H  o n  3 3 . 7 o .  S o i l  p r o p e r t i e s  a n e

b a s e d  o n  t h o s e  u s e d  i n  t h e  " S  l o p e  S t a b  i  I  i  t y  A n a  l y s e s  f  o n  t h e  B e a n

C r e e k  P o r t a I  a n d  A c c e s s  R o a d " ,  b y  D a m e s  a n d  M o o r e ,  F e b n u a r y  2 0 ,

1 9 8 1 ,  a n d  t h e  r t G e o t e c h n i c a l  C o n s u l t a t i o n ,  B e a r  C r e e k  P o r t d l " ,  b y

D a m e s  a n d  M o o n e ,  D e c e m b e r  2 9 ,  1 9 8 0 ,  a n d  t h e  " B e a r  C r e e k  C a n y o n

M i n e  S i t e ,  S e d i m e n t a t  i o n  P o n d  r r A r r  S t a b  i  I  i t y  A n a  l y s i s " ,  b y  H o n r o c k s

a n d  C o r o l  l o  E n g  i n e e r s  o n  J u  l y  1 2 ,  l  g B 4 .
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B a s e d  o n

t h e  a b o v e

t h e  s a f e t y

t h e  p r o p o s e d  p  l a n ,

s t u d  i e s ,  t h e  f  o l

f a c t o r  c a l c u l a t  i o n s :

a n d  t h e  r e s u  I  t s  o f

l o w  i n g  p a n a m e t e n s

s a m p l e s  t a k e n  d u r i n g

w e n e  e s t a b l i s h e d  f o n

( l  ) H  =  E m b a n k m e n t  H e i g h t  =  3 0 ' ;  t h i s  r e p r e s e n t s  t h e  m a x i m u m

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

p l a n ;

O  =  S l o p e  A n g l e  =  3 3 . ? o  ;  t h i s  i s  t h e  m a x i m u m  s l o p e

(  l V :  I  . 5 H )  p n o p o s e d  f o r  t h e  n e c l a i m e d  e m b a n k m e n t s ;

=  S o i  I  C o h e s i o n  @  9 0 %  C o m p a c t i o n  =  4 . 3 7 5  P S I  ;  A c t u a l

C o h e s i o n  t e s t s  o n  c o m p a c t e d  n a t i v e  m a t e r i a l  a t  t h i s

s i t e  s h o w e d  a  c o h e s i o n  v a l u e  o f  7 O O  P S F  a t  a  d e n s i t y

o f  l l 8  l b s . / f r . 3  a n d  a  c o m p a c t i o n  v a l u e  r a n g i n g

f  rom 89% to  94%.  (  See Sed imen t  Pond r rAr f  S tab  i  I  i  t y

A n a l y s i s " ,  b y  H o r n o c k s  E t  C o r o l l o  E n g i n e e r - s ,  J u l y

1 2 ,  1 9 8 4 .  )  T o  p r o v i d e  f o r  m a x i m u m  s a f e t y  i n  t h e

c a l c u l a t i o n ,  t h e  c o h e s i o n  f a c t o n  i s  r ' e d u c e d  b y  t h e

c o m p a c t  i o n  f  a c t o r .

7 O 0  p f s  X  0 . 9  =  6 3 0  p s f  =  4 . 3 ? 5  p s i ;

F r i c t i o n  A n g l e  =  l ] 6 o ;  T h i s  a n g l e  i s  b a s e d  o n  t h e

m e a s u n e m e n  t s  t a k e n  a n d  r e p o r t e d  i n  t h e  F e b  .  2 Q ,

l 9 8 l  D a m e s  € /  M o o r e  S l o p e  S t a b i l i t y  A n a l y s i s  o n  t h e

B e a r  C r e e k  P o r t a l  a n d  A c c e s s  R o a d ;

R o c k  M a s s  B u l k  D e n s i t y  ( s o % )  =  1 0 8  l b s / t t . 3 ;  o n c e

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

b y  t a k i n g  a c t u a l  v a l u e s  o f  1 1 8  t o  1 2 O  l b s . / f t 3  a s

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

(z)

( 3 )

f,qHCff$VFD

MAY I / 1985

D]VJSjoN or  otL
GAS & MINING

(4)  0  =

l -(s)
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a n d  a l l o w i n g  f o n  g O %  c o m p a c t i o n  1 2 . 0  X  0 . 9 0  =  1 0 8  l b s .  / t r . 3

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

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

m e t e n s  w e n e  u s e d  f o r  t h e  s l o p e s :

4HCffi[VHM

MAY I 7 l9S5

J l u i S i U N  O i -  o l L
GAS & TVI INING

H  =  E m b a n k m e n t  H e i g h t  3 0 '

e  =  S l o p e  A n g l e  3 3 . 7 o

C - -  =  S o i  I  C o h e s  i o n  @  9 0 %  C o m p a c t  i o n  4 . 3 7 5  p s  i
m

f l  =  F n i c t i o n  A n g l e  2 6 "

|  -  R o c k  M a s s  B u  l k  D e n s i t y  ( S a 7 r 7  -  l  o B  l b s .  / f  r . 3

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

e x p e c t e d  s a f e t y  f  a c t o r  o f  a  m a x i m u m  o f  2 . 2 1  f o r  d r  y  c o n d  i t  i o n s  t o  a

m i n  i m u m  o f  1  . 6 8  f o r  s a t u r a t e d  c o n d i t l o n s .  B o t h  c a s e s  e x c e e d  t h e  n e -

q u i r e d  s t a t i c  s a f e t y  f a c t o n  o f  I  . 3 .  l t  s h o u l d  a l s o  b e  n o t e d  t h a t  t h e

p n e v i o u s  s l o p e  s t a b i l i t y  a n a l y s e s  b y  D a m e s  E !  M o o r e  r e s u t t e d  i n  s t a t i c

s a f e t y  f a c t o r  s  n a n g i n g  f r o m  a  m i n i m u m  o f  1 . 4 3  t o  2 . 1 5  f o r  s i d e - c a s t

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

N o t e :  T h e  e m b a n k m e n t  c o m p a c t i o n  f a c t o r s  a n d  c o h e s i o n  v a l u e s  a r e

b a s e d  o n  p r e v  i o u s  t e s t s  p e r f o r m e d  i n  t h e  B e a r  C a n y o n  a r e a  .  A l -

t h o u g h  t h e  t e s t s  w e r e  n o t  s i t e  s p e c i f  i c ,  t h e y  w e r e  r u n  o n  t h e  e x  i s t  i n g

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

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

p a r a m e t e r s  t y p i c a l  o f  t h e  B l a c k h a w k  F o r m a t i o n  i n  t h e  W a s a t c h  P l a t -

e a u ,  a n d  c o m m o n l y  u s e d  a n d  a c c e p t e d  f o r  t h i s  t y p e  o f  c a l c u l a t i o n s .
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(o l f  i t  i s  d e t e r m i n e d  n e c e s s a n y ,  C o - O p  w i  I  I  c o m m i t  t o  t a k i n g  s i t e  s p e c i -

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

o f  sa fe ty .  These  tes ts  wou  ld  be  pen fo rmed p r io r  to  nec lamat  ion  r  o t r

a t  t h e  d i s c n e t i o n  o f  t h e  D i v i s i o n .

ffiHCFIVED
R e m o v a l  o n  R e d u c t i o n  o f  H i g h w a l l s MAY I Z 1985

i l jv,f$iu,\ oF oll
T h e  h i g h w a l l s  w i l l  b e  r e d u c e d  a t o n g  t h e  p " ? A q S # { A g A f d S a r e a s  w h e r e

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

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

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

c a t  t o  p n o m o t e  s t a b i l i t y  o f  t h e  b a c k f i l l .  E n o s i o n  c o n t n o l s ,  s u c h  a s

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

t o  m i n i m i z e  w a s h i n g  o f  t h e  f  i l l  m a t e n i a l  .  T h e  b a c k f  i  1 l  m a t e r i a l  i s

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

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

a r e a s .

C o m p l e t e  r i c k  h i g h w a l l s  w i l l  b e  l e f  t  i n  s o m e  a n e a s  t o  l e s s e n  t h e  p r o b -

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

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

( s e e  P I a t e  3 - 2 ' t .

T h e  r a t  i o n a  l e  f  o r ^

t h e  f  o l  l o w  i n g  :

l e a v  i n g  o n  r e d u c i n g  t h e  h  i g h w a  I  l s  i s  b a s e d  o n
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,{fiL'trtvED 2'

I\4AY I Z I9S5

j jv ,s iuf {  oF OtL
GAS & MINING

N a t u r a l  c l i f f s  a r e  c o m m o n  i n  t h e  B l a c k h a w k  F o r m a t i o n ,  a n d

i n  t h  i s  a r e a .  T h e  h  i g h w a  I  l s  p r o p o s e d  t o  b e  l e f  t  a r e  s  i m  i -

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

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

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

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

g n a z i n g .  T h i s  p n o p o s a l  i s  t h e r e f o n e  c o m p a t i a b l e  w i t h  t h e

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

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

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

s l o p e s ,  r e s u l t i n g  i n  m o r e  e x p o s u r e  a n d  e r o s i o n  p o t e n t  i a l  ;

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

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

s l o p e s  i n  t h e  a r e a ,  E S  w e l l  a s  t h e  s l o p e s  m o r e  c o m m o n l y

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

T h e  f  i l l  a r e a s  a t  t h e  b a s e  o f  t h e  h i g h w a l l s  w i l l  b e  s t a b i l -

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

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

o n  g e n t l e  s l o p e s  { l e s s  t h a n  1 O % l  a d d i n g  t o  t h e i r  s t a b i l i t y .

T h e s e  w i l l  e v e n t u a l l y  t a k e  t h e  a p p e a n a n c e  o f  I ' t a l u s  s l o p e s r l

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

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

3 .

4 .

5 .
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6 .

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

w i th  the  geomonph ic  p rocesses  o f  the  a rea .

T h e  e x i s t i n g  ( a n d  p r o p o s e d )  h i g h w a l l s  w i l l  b e  s t a b l e .

T h e r e  a n e  n o  s e e p s  k n o w n  t o  e x  i  s t  i n  a n y  a r e a s  w h e n e

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

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

a n e a s  t o  h a v e  a  s t a t  i c  s a f e t y  f  a c t o r  o f  2 . 6 1  f o r  d r y  c o n d i -

t i o n s  a n d  a  f a c t o r '  o f  2 . 4 1  f o r  s a t u r a t e d  c o n d i t i o n s .  E a c h

o f  t h e s e  f  a r -  e x c e e d  t h e  I  . 3  s a f e t y  f  a c t o n  r e q u  i  r e d  f o r

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

t h e  s t a b  i  I  i t y  a n a  l y s i s  a r e  i n c l u d e d  i n  t h e  n e x t  s e c t  i o n  )  .
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C l a s s  I  R o a d s

T h e  B e a r  C a n y o n  H a u  I  R o a d  i s  a p p r o x i m a t e l y  1 8 0 0 '  l o n g

f  n o m  t h e  g a t e  t o  t h e  s c a  l e  h o u s e  a s  s h o w n  o n  P  l a t e s  3 - 5

a n d  2 - 2 .  A s  s h o w n  o n  t h e  m a p ,  t h i s  p o r t i o n  o f  t h e  r o a d

h a s  b e e n  i n c l u d e d  i n  t h e  P e r ^ m  i  t  A n e a .  T h  i s  C  l a s s  I  n o a d

i s  c o n s t r u c t e d  3 0 '  w  i d e  a n  d  i  s  s u r f  a c e d  w  i  t h  6 "  o f  3 /  4 "

( i r a v e l  ,  c r o w n e d  i n  t h e  m  i d d  I  e  a s  s h o w n  o n  t h e  c r o s s  s e c t  i o n  .

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

i  
m i n i m u m  d e p t h  o f  1  . B  f e e t .  E r o s i o n  p r o t e c t  i o n ,  s u c h  a s

s t r a w  b a l e s  a t  l 0 0 t i n t e r v a l s  o r  6 "  m e d i a n  d i a m e t e r  r ^ i p

: " O  
o n  a  b e d  o f  - l ' t  g r a v e l  6 ' r  t h i c k ,  s h a l l  b e  p n o v i d e d

i n  a l f  a n e a s  w h e r e  v e l o c i t i e s  a n e  e x p e c t e d  t o  e x c e e d  5  f  t  "

p e n  s e c . .  C u l v e r t s  a n e  i n s t a l l e d  a s  s h o w n  o n  t h e  d r a w i n g s ;

I  n  a d d i  t  i o n ,  t h e  t w o  p r o p o s e d  3 0 ' r  C M P  c u  I  v e r t s  a r e  n o w

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

p r ^ o t e c t e d  b y  r o c k - l i n i n g  o r  c o n c r e t e  h e a d w a l l s .  I n  a n e a s

w h e r e  c u  l v e r t s  a n e  p  l a c e d ,  a t  l e a s t  3 0 "  o f  h e a d w a t e r  d e p t h

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

v e n t s  t o  p a s s  t h e  1 0 - y e a r ,  2 4 - h o u n  s t o r m  e v e n t .  T h e  c u l v e r t

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

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

a t  t h e  i n l e t ,  a n d  r i p  r a p  a t  t h e  o u t l e t  t o  p r e v e n t  e r o s i o n .

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

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

3 - 5 s/ro/es
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t h e  e n t i r e  t r a n s p o r t a t i o n  f a c i l i t y ,  i n c l u d i n g  m a i n t a i n a n c e

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

e n o s i o n  c o n t r o l  s t r u c t u n e s  f o r -  s a f e  a n d  e f f i c i e n t  u t i l i z a t i o n

o f  t h e  r o a d

U p o n  c o m p  I  e t  i o n  o f  t h e  o p e r a  t  i o n  a n  d  r e c  I  a m a  t  i o n  o f  t h e

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

o f  t h e  B e a n  C a n y o n  R o a d  w i l l  a l s o  b e  r e c l a i m e d .  T h i s  w i l l

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

o f  t h e  s e d i m e n t a t i o n  p o n d  a n d  d i v e r - s i o n s  o n  t h e  m i n e  s i t e .

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

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

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

t h e  r e m a i n i n g  b a s e r  s p n e a d i n g  t h e  m a t e r ^ i a l  a c r o s s  t h e  ( r o a d -

w a y )  O i s t u n b e d  a F e a ,  a n d  p l a n t i n g  t h e  a r e a  w i t h  t h e  a p -

p r o v e d  s e e d  m i x .  D u n i n g  t h i s  t i m e ,  a l l  c u l v e r t s  s h a l l  b e

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

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

C l a s s  l l  R o a d s

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

2 , 1 1 2 1  l o n g .  A  c r o s s - s e c t i o n  a n d  p n o f  i l e  o f  t h i s  r o a d  i s

s h o w n  o n  P l a t e  3 - 5 .  C u l v e r t  l o c a t i o n s  a n d  d i t c h e s  a r e  a l s o

s h o w n  o n  t h i s  d r a w i n g ,  a s  w e l l  a s  o n  P l a t e  3 - 1  .  T h i s

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

access to

a n d  f i t t e d

v i r o n m e n t .

meet  t  he

c o n t n o l  o r

p u  I  l u t  i o n ,

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

t h e  o l d  B e a r ^  M  i n e ,  a n d  h a s  s i n c e  b e e n  w  i d e n e d

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

T h e  n o a d  i s  d e s i g n e d ,  u s e d  a n d  m a i n t a i n e d  t o

r e q u i r e m e n t s  o f  U M C  8 1 7 . 1 5 1 8 1 7 . 1 5 6 ,  a n d  t o

m i n i m i z e  e r o s i o n  a n d  s i l t a t i o n ,  a i r  a n d  w a t e n

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

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

a n d  a l o n g  t h e  s t a b l e  s l o p e  l e a d i n g  t o  t h e  p o n t a l s .  T h e  o v e r -

a l  I  g n a d e  o f  t h e  r o a d  d o e s  n o t  e x c e e d  |  :  V : 1 0 h  ( t O % )  a n d

t h e  m a x i m u m  p i t c h  g r a d e  d o e s  n o t  e x c e e d  l V : 6 . 5 h  ( t S 7 t 1  .

T h e  h o n i z o n t a l  a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g

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

c i p a t e d  t n a f f i c .

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

p r e - l a w  c o n d i t i o n s ,  u s i n g  t h e  c u t / t i l l  s i d e - c a s t  m e t h o d .

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

E r  M o o r e  i n  1 9 8 1  ( A p p e n d i x  3 - F ) .  T h e i n  c o n c l u s i o n  w a s

t h a t  t h e  B e a r  C a n y o n  P o r t a  I  A c c e s s  R o a d  h a s  a  s t a b  i  I  i t y

f  a c t o r  o f  s a f e t y  o f  a  m  i n  i m u m  o f  1  . 4 3 ,  a n d  n a n g e s  u p w a n d

t o  2 . 1 5 .

T h e r e  a r e  3  o t h e r  C l a s s  l l  r o a d s  w i t h i n  t h e  P e r m i t  A r e a

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

3 - 5 8 5 /  1a /85



NFCEIVED

[4AY I z l9g5

ju. , : ,uN t lF OfLGAS a rurrr,rrru-e

R o a d  t o  S e d i m e n t  P o n d  A  T h i s  r o a d  i s  4 3 0 "  l o n g ,

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

m e n t  P o n d  a n d  t o  f a c i l i t a t e  c l e a n i n g  o f  t h e  d r a i n -

a g e  t o  t h e  p o n d .  T h e  r o a d  h a s  a n  o v e r a  I  I  s l o p e

o f  a p p r o x i m a t e l y  4 . A %  a n d  d o e s  n o t  e x c e e d  1 5 %

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

t e n t  w i t h  t h e  e x i s t i n g  t o p o g r a p h y  a n d  w i t h  t h e

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

R o a d  t o  t h e  c o a  I  p n e p a r a t  i o n  f  a c i  I  i t y  T h  i s  r ^ o a d

i s  6 0 0 '  l o n g ,  a n d  w a s  c o n s t n u c t e d  t o  p r o v  i d e

a c c e s s  t o  t h e  C o a  I  P r e p a n a t  i o n  F a c  i  I  i  t y  .  T h e

r o a d  h a s  a n  o v e r a l l  s l o p e  o f  a p p r o x i m a t e l y  1 0 . O % ,

a n d  d o e s  n o t  e x c e e d  1 5 %  a t  a n y  p o i n t ,  T h e  h o r i -

z o n t a l  a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g

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

w e i g h t  o f  t h e  a n t i c i p a t e d  t r a f f i c .

B a t h h o u s e  R o a d  -  T h i s  n o a d  i s  1 6 0 '  l o n g ,  a n d  p r o -

v  i d e s  a c c e s s  t o  t h e  b a  t h h o u s e .  T h e  r o a d  h a s

a n  o v e n a l  I  s l o p e  o f  a p p r o x i m a t e l y  3 . O % ,  a n d

d o e s  n o t  e x c e e d  1 5 %  a t  a n y  p o i n t .  T h e  h o r  i z o n t a l

a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g  t o p o -

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

o f  t h e  a n t  i c i p a t e d  t r a f  f  i c .

2 .

3 .
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D i t c h e s  a n d  c u l v e n t s  h a v e  b e e n  a d d e d  t o  t h e  r o a d s  t o  c o n t r o l

r u n - o f  f  a n d  s a f e l y  p a s s  t h e  r u n - o f  f  f  r o m  a  l O - y e a n ,  Z 4 - h o u r

p r e c i p i t a t i o n  e v e n t .  ( S e e  P l a t e s  3 - 1  a n d  3 - 5 ) .  D i t c h e s  s h a l l

b e  m a i n t a i n e d  a t  a  m i n i m u m  d e p t h  o f  1 . 8  f e e t ,  a n d  a t  l e a s t

3 0 . '  o f  h e a d w a t e r  d e p t h  w i l l  b e  m a i n t a i n e d  a t  t h e  i n l e t  o f

t h e  1 8 "  c u l v e r t s .  C u l v e n t s  a n e  f  i t t e d  w i t h  t r a s h  r a c k s  t o

{ :
p r e v e n t  p l u g g i n g ,  a n d  b u n i e d  a n d  c o m p a c t e d  a  m i n i m u m

; :

o f  3 0 "  t o  p r e v e n t  c n u s h i n g .  I n  a r e a s  w h e r e  v e l o c i t i e s  o f
t

n u n - o f  f  e x v e e d  5  f p s ,  e r o s i o n  p r o t e c t  i o n  s u c h  a s  s t r a w  b a  l e s

a t  l 0 0 r  i n t e r v a l s  o n  6 "  m e d i a n  d i a m e t e r  r i p  n a p  o n  a  b e d

o f  2 ' t  g r a v e l / s a n d  6 "  t h i c k  s h a l l  b e  m a i n t a i n e d .  C u l v e r t

s p a c i n g  c o n f o r m s  w i t h  t h e  r e q u i r e m e n t s  o f  U M C  8 1 7 . 1  5 3 ( c ) ( z )

(  i )  R o c k  o n  c o n c r e t e  h e a d w a l l s  s h a l l  b e  p n o v i d e d  a t  t h e

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

s h a l  I  b e  p r o v i d e d  a t  t h e  o u t l e t .

T h e  r o a d s  a r e  s u r f a c e s  w i t h  4 ' r  o f  - 3 / 4  g r a v e l ,  a n d  i s  m a i n -

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

a r e  m e t  t h n o u g h o u t  t h e  I  i f e  o f  t h e  f  a c i  I  i t y .  D a m a g e  t o  t h e

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

T h e s e  r o a d s  s h a  I  I  b e  r e m o v e d  u p o n  ' c o m p  I  e t  i o n  o f  t h e  m  i  n  i n g

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

t  i o n  i s  d  i s c u s s e d  i n  d e t a i  I  u n e r  t h e  B a c k f  i  |  |  i n g  a n d  G n a d  i n g

P l a n  i n  S e c .  3 . 6 . 4 .

ftriAy I / ]gg5
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C l a s s  l l l  R o a d s

T h e  o n l y  C l a s s  l l l  R o a d  o n  t h e  p e r m i t  a r e a  i s  a  i e e p  t n a i l

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

T h i s  r o a d  i s  s h o w n  o n  P l a t e  2 - 2 ,  S u r f a c e  F a c i l i t i e s  M a p .  T h e

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

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

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

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

T h i s  i s  a c c o m p l i s h e d  b y :

M a  i n t a  i n  i n g  h y d r ^ o  I  o g  i c  c o n  t  r o l  s ,  s u c h  a s  d  i  t c h e s ,

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

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

a w a y  f  r o m  u n d i s t u r b e d  d n a i n a g e s  a n d  e i t h e r

he  I  d  o r  c  I  eaned be fore  re  I  eases  .

2 .  W a t e r i n g  o f  r o a d s  a s  n e c e s s a r y  t o  r e d u c e  f u g i -

t i v e  d u s t .

P n o t e c t i o n  o f  w i  l d l  i f e  w i t h i n  t h e  p e r m i t  a r e a  a n d

n e p o n t i n g  o f  s i g h t i n g s  o f  t h r e a t e n e d  a n d  e n d a n g e r -

e d  s p e c i e s .

4 .  C o n t e m p e r a n e o u s  n e c l a m a t i o n .

1 .

3 .

?  t r = 5/ 1C// e,5



6 .

5 .  A d v o c a t  i n g  g o o d - h o u s e k e e p  i n g  p n a c t  i c e s  t o  n e d u c e

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

i  n  t h e  a r e a .

C o - O p  i s  c o m m i t t e d  t h a t  a l  I  s u p p o r t  f  a c i l i t  i e s  w i  I

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

a n d  r e l a t e d  e n v i r o n m e n t a l  v a l u e s  a n d  t h e  p o s s i -

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

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

a n e a  w i l l  b e  m i n i m a l .

' i$:ilff if 
trgg

/riAy i / IggS

*  i i .

; , ' . : : l . , - t j  
t l .  ( - ; j i .

l  f i i i i l t ;ggr;
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3.1 SCOPE

Th is  pa r t  desc r i bes  t he  ac t i ons  and  p rocedu res  o f

Co -o5 r  M in i ng  Co rnpany  t o  sa t i s t y  bhe  requ+ remen ts

fo r  unde rg round  m in ing  ope ra t i ons  and  rec l ama t i on .

3 .2  SURFACE FACIL IT IES  EX IST ING

T h e  m i n e  w h i c h  e x i s t e d

b e e h  a b a n d o n e d  f o r  o v e r

t h e r . e  i s  n o  e v i d e n c e  o f

a t  t he  p roposed  s i t e  has

30  yea rs  and  subsequen t l y

l ong  ex l s t i ng  f ac i l i t i e s ,

Subse  c t i on  3  .

p roposed  new

3 .3  SURFACE FACIL IT IES  NEW

3.1  and  3 .3 .2  dea l  exc lus i ve l y  w i t h

fac i l i t i e s .

S i t e  Se lec t i on  and  P repe ra t i on  o f  P ro -

posgd  Fac i l i l i e s

3.3 .1

PIa te  2 -2 i s  a n  o v e r l a y  o f  t h e  n e w

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

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

s h i p  t o  t h e  e x j - s t i n g  t o p o g r a p h i c  a s  w e l l  a s

f  i x tu re  s  such  as  h igh r , rays  .

l o ca t i on

accu ra te

reJa t i on -

s  t ruc  tua l

3.3 .2 Por ta l  s

3-1 2/8/85
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T 3.3 .3 Sur face  Bu i }d i ngs  and  S t ruc tu res

The  p resen t  p l an  ca l l s  f o r  t he  f o l l ow ing  s t r ue -

t u res :

Su r face  s t r uc tu res  w i l l  cons i s t  o f ;  a  s i ng le

bu i l d i ng  comp lex  eon ta i n i ng  shops ,  pa r t s  wa re -

house ,  ba t t r  house ,  anc l  m i_ne  o f f i ces ;  t r uck

sca les r  w€ ighman  o f f i ce ,  ca re take r  dwe l l i " ng ,

m ine  run  coa l  r ece  j - ve r  b i n  ,  c rush ing  and  s  i  z  i ng

s t ruc tu re ,  t r uck  l oad  ou t  b i ns ,  s t ockp i l e

t owe rs  ,  and  conveyo rs  t o  ca r r y  co ,e l  t o  s  t o r -

age  and  l oad  ou t  s i t es ,  e t c . .  A  comp le te  l i s t  i s  i n -

c l uded  on  page  3 -126  and  shown  on  P la te  2 -2 .

De  t a i l ed  p l ans  f  o r  each  s  t r uc  t ; u re  a re  a t t a  ched

in  Addendum 3  . 3  .  / + -  A  P lan  s  .

Coa l  .  Hand l i ng ,  F to rage_a{ r { .  Load ing

Coa l  ca r ' , r i ed  f r om the  m ine  by  conveyo r  be l t

t o  a  r ece  j - ve r  b i n  r  conveye ;d  t o  t he  s i  z i ng

and  c rush ing  p l an t ,  t he  l ump  removed  and

d i ve r t ed  t o  t he  l ump  b in ,  t he  res t  o f  t he  ove r -

s  i  zed  c rushed  ,  and  t he  coa l  s  i  zed  t o  mee  t  t he

3 .3 .  l r

ffiHfiHIVED

MAY 1 Z 1985

DlVtor ' , . - , i t  i l i *  L r iL
GA$ & Mti ' i t ;{r:
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var iou ,s  requ i renents

then conveyed to  the

the  s tockp i le  a rea .

3.3 .5

Power  w i l l  be  de l i ve red  by

m iss ion  l - i nes  a t  12 ,5OA V .

s ta t i on  (  See  P la te  2 - z

Power  S) rq . tem,  I r+qsmis  s ion  *L ines  and

Substa t ions

o f  t he  d l f f e ren t  cus tomers ,

t r uck  l oad .  ou t  b i ns ,  o r

U .  P .  &  L .  t r ans -

d i r ec t  t o  a  sub -

)  ,  r educed  t o

o

/ +80  V .  f o r  t i pp l e  use ,  and  t o  2 / rO  V .  f o r  shop

and  o the r  use .

Su r face  power  sys tems ,  t r ansm iss ion  l i nes  and

subs ta t i ons  w i l l  be  removed  and  t he  a reas  re -

c la imed  as  p r i o r  when  they  a re  no  l onger  re -

qu i r ed .

3.3 .6

A wa te r  r i gh t  t r ans fe r  has  been  app l l ed  f o r ;

i f  t h i s  i s  app roved ,  a  c j - s te rn  sys tem r *ou ld

be  u t i l i zed .  (  See  Append i x  3  . 3 .6 - l  )

The  sys tem,  wh ich  ca r r i es  wa te r  f rom the  M ine

o r  C i s te rn  t o  t he  l oadou t  a rea ,  wash  p l an t ,

3-3



ba thhouses  and  o f f i ces ,  cons i s t s  o f  a - i n c h

p ipe l i ne  and  wa te r  s t o rage  t anks ,  w i I  be  re -

moved .  The  a rea  w i l l  be  t opso i l ed nd  revege -

ta ted ,  P lans  and  pe rm i t  app l i ca t ons  a re  a t -

t ached  i n  { ppend i x  3 .3 .6 -A .

Wa te r D i ve rs i on  S t ru

Wa te r  d i ve rs  i on  s t i 11  be  rna in ta ined

un t i l -  r evege ta ta ted re  we l l  es tab l i shed

and  s tab le .  Un less  a c e p t e d  a n d  a p p r o v e d

use  f o r  t hese  i s  es tab shed  a f t e r  m in i ng ,  t hey

w i l l  be  removed  as  ab g raded  and  revege ta ted .

3.3 .9 S e d i m e n t a t r o l  and  Wa te r  T rea t -

men t  Fa l i t i e s

Th i s  f ac i l i t y j - 11  be  ma j -n td i ned  as  l ong .as  i t

i s  r equ i red

o f  a p p l i c a b / e

mee t  t he  e f f l uen t  l im i t a t i ons

fede ra l  o r  s ta te  l aws  fo r  runo f f

or  d rs . ina .  When  t he i r  use fu l ness  i s  ended ,

they  w i l b e  r e m o v e d  a n d  t h e  s i t e s  r e c l a i m e d

a s  d e s c i bed  p rev ious l y .

Sto_rage,  Waste  and Refuse $ , I 'eg .s

uc tu res

i o n  C o

No t  App l i  cab l  e

3- /,



ba thhouses  and  o f f i ces  '  eons i s t s  o f  a

p ipe l i - ne  and  wa te r  s  t o rage  tanks  ,  w i l l

moved .  The  a rea  w i l l  be  t opso i l ed  and

ta ted ,  P lans  and  pe rm i t  app l i ca t i ons

tached  i n  Append i x  3  . 3 .6 -A .

2-i-nch

be  re -

revege -

a re  a t -

3.3 .8 Wate r  D i ve rs i on  S t ruc tu res

Wate r  d i ve rs i on  s t r uc tu res  w i l l -  be  ma in ta i ned

un t i l -  r evege ta ta ted  a reas  a re  we l l  es tab l i shed

and  s tab le .  Un less  an  accep ted  and .  app roved

use  f o r  t hese  i s  es tab l i shed  a f t e r  m in i ng '  t hey

w i l l  be  removed  as  above  ;  g raded  and  revege ta ted .

3.3 .9 Sed imen ta t i on  Con t ro l  and  Wate r  T rea t -

men t  Fac i l - i t i e  s

Th i s  f ac i l i t y  w i l l  be  ma in ta i ned  as  l ong  as  i t

i s  requ i red  to  mee t  t he  e f f l - uen t  l im i ta t i ons

o f  app l i cab le  fede ra l  o r  s ta te  l aws  fo r  runo f f

o r  d ra i nage .  When  t he i r  use fu l ness  i s  ended  '

t hey  w i l l  be  removed  and  t he  s i t es  r ec l - a imed

as  desc r i bed  p rev  j - ous f  y .

3 .3  ,10 Sto rage r_Was te  and  Re fuse  A reas

C o - O p  w  i  |  |  n o t  g e n e n a t e  c o a  I  n e f  u s e .  N o n - c o a  I  w a s t e

i s  a d d r e s s e d  u n d e n ' r s u r f a c e  F a c i  I  i t  i e s . t t

3- l r
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I,r ba thhouses  and  o f f i ces  r  co r s i s t s  o f  a

p ipe1 ine  and  wa te r  s  t o rage  t anks  ,  w i l l

moved .  The  a rea  w i l l  be  t opso i l ed  and

ta ted  .  P lans  and  pe rm i t  app l i -  ca t i ons

ta  ched  j - n  Append i x  3  . 3 ,  6 -A  .

2- inch

be  re -

revege -

a re  a t -

3.3 .8 Wate r  D i - ve rs i on  S t ruc tu res

Wate r  d i ve rs ion  s t ruc tu res  w i l - l  be  ma i -n ta ined

un t i l  r evege ta ta ted  a reas  a re  we l l  es tab l i shed

and  s tab le .  Un less  an  accep ted  and  app roved

use  f o r  t hese  i s  es tab l i shed  a f t e r  m in i ng ,  t hey

w i l l  be  removed  as  above ;  g raded  and  revege ta ted  '

3.3 .9 Sed i -men ta t i on  Con t ro l  and  Wate r  T rea t -

men t  Fac i l i t i e s

Th i s  f ac i - l i t y  w i l l  be  ma in ta i ned  as  l ong  as  i t

i s  r equ i red  t o  mee t  t he  e f f l uen t  l im i t a t i ons

o f  app l i cab le  fede ra l  o r  s ta te  l aws  fo r  runo f f

o r  d ra i -nage  .  When  the  i r  us  e f  u l -ne  s  s  i s  ended  '

t hey  w i l l  be  removed  and  t he  s i t es  r ec l a imed

as  desc r i bed  p rev ious f y

3 .3  .10 Stoqage , Was te and Ref uEg-=lLrq4g

C o - O p  d i s p o s e s  o f  u n d e r g r o u n d  d e v e l o p m e n t  w a s t e  i n

a b a n d o n e d  a r e a s  u n d e r g n o u n d  i n  I  i n e  w  i  t h  U M C  8 1 7  . 7 1 -

7 4  a n d  M S H A  r e g u l a t i o n s .
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3 . 3 .  1  1 T n a n s p o r t a t i o n ,  R o a d s  a n d  P a r k i n g  A r ^ e a s

R o a d s  a n d  p a r k  i n g  a n e a s  w i  I  I  b e  t r e a t e d  i n  t h e  s a m e  m a n n e n

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

w i  |  |  b e  n e m o v e d  p r i o r  t o  n e c l a m a t  i o n .  A p p r o x i m a t e l y  1  . 2

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

o f  m i n i n g .  S e e  P l a t e  3 - 1  a n d  n o a d  a g r e e m e n t  u n d e r  A p p e n d i x

3 . 3 . 1 1  . - A .

T h e  B e a r  C a n y o n  R o a d  i s  a p p r o x i m a t e l y  1 8 0 0 '  l o n g  f n o m

t h e  g a t e  t o  t h e  s c a  l e  h o u s e  a s  s h o w n  o n  P  l a t e  3 - 5 .  T h i s

n o a d  i s  c o n s t n u c t e d  3 0 '  w i d e  a n d  i s  s u n f a c e d  w i t h  6 r '  o f

- 3 / 4 "  g n a v e  |  ,  c r o w n e d  i  n  t h e  m i  d d  I  e  a s  s h o w n  o n  t h e  c r o s s -

s e c t i o n .  D n a i n a g e  w i l l  b e  p r o v i d e d  a l o n g  t h e  r o a d  b y  d i t c h e s

w i t h  a  m i n i m u m  d e p t h  o f  1  . 8  f e e t .  E r o s i o n  p r o t e c t i o n ,  s u c h

a s  s t r a w  b a l e s  a t  1 0 0 t  i n t e r v a l s  o r  6 ' r  m e d i a n  d i a m e t e n  n i p -

r - a p  o n  a  b e d  o f  - l  "  g r a v e  |  6 "  t h  i c k ,  s h a  |  |  b e  p n o v  i d e d

i n  a l  I  a n e a s  w h e r e  v e l o c i t i e s  a n e  e x p e c t e d  t o  e x c e e d  5  f  t .

p e r -  s e c . .  C u l v e n t s  a r e  i n s t a l l e d  a s  s h o w n  o n  t h e  d r a w i n g s ;

i n  a d d i t i o n ,  t h e  t w o  p n o p o s e d  3 0 ' r  C [ 1 P  c u l v e n t s  a n e  n o w  i n  p l a c e

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

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

a r e  p l a c e d ,  a t  l e a s t  3 0 "  o f  h e a d w a t e n  d e p t h  i s  a v a i  l a b l e

t o  a l l o w  f o r  a  v a r i a n c e  t o  a l l o w  t h e  1 8 "  c u l v e r t s  [ o  p a s s

t h e  1  0  y e a r - Z 4  h o u n  s t o r m  e v e n t  .  T h e  c u  I  v e n t  o n  t h e  s u b -

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

.
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3 . 3 .  1  1

R o a d s  a n d  p a r k i n g  a n e a s

a s  o t h e n  w o r k i n g  a n e a s .

w i l l  b e  r e m o v e d  p n i o n

m i  I  es  o f  access  noad w i

o f  m i n i n g .  S e e  P l a t e  3 - 1

T n a n s p o n t a t  i o n ,  R o a d s  a n d  P a r k  i n g  A r e a s

w i l l  b e  t n e a t e d  i n  t h e  s a m e  m a n n e r

An y  asp  ha  I  t  o r  t  rea  ted  su  r f  aces

t o  n e c t a m a t i o n .  A p p r o x i m a t e l y  1  . 2

|  |  b e  n e h a b  i  I  i t a t e d  u p o n  c o m p  l e t  i o n

a n d  r o a d  a g r e e m e n t  u n d e r  A P P e n d i x

3 . 3 . 1 1 . - A .

T h e  B e a n  C a n y o n R o a d  i s  a p p r o x i m a t e l y  1 8 0 0 '  l o n g  f r o m

t h e  g a  t e  t o  t h e  s c a  I h o u s e  a s  s h o w n  o n  P  l a t e  3 - 5 .  T h  i s
t\

n o a d  i s  c o n s t n u c t e d  3 0 \ . ,  w i d e  a n d i  i s  s u r f a c e d  w i t h  6 "  o f

- 3 / 4 t ' ,  g n a v e l ,  c n o w n e d i n  t h e  m  i d d  / e  a s  s h o w n  o n  t h e  c r o s s -

s e c t i o n .  D r a i n a g e  w i  |  |  b e  p v  i  ded/  a  long the  noad by  d  i  t ches

w i t h  a  m i n i m u m  d e p t h

a s  s t n a w  b a  l e s  a t  1 0 0

o f  1  .  q  fde t  .  E ros ion  p ro tec t  i on ,  such

I  i n t e n v a X s  o n  6 ' r  m e d i a n  d i a m e t e r  n i p -

n a p  o n  a  b e d  o f  - 1 t t  g r a v e :  t h  i c k ,  s h a  |  |  b e  p r o v  i d e d

i n  a l l  a n e a s  w h e n e  v e l o c i t i ane \  expec ted  to  exceed 5  f  t .

p e n  s e c .  .  C u  l v e n t s  a n e i n y ' t a t  t e d  a \  s h o w n  o n  t h e  d r a w i n g s ;

i n  a d d i  t i o n  ,  2  p r o p o s e d I t  C M P  c u h l r e n t s  w i l l  b e  p n o v i d e d

a s  i n d i c a t e d  o n  t h e  m a p . /  C u  l v e n t  i n  l e t s , .  w i  |  |  b e  p n o t e c t e d  b y

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

a n e  p l a c e d ,  a t  l e a s t 3 0 f  '  o f  h e a d w a t e n  d e p t h  i s  a v a  i  l a b  l e

c e  t o  a l l o w  t h e  l E r r  c u l v e r t s  t o  p a s st o  a l l o w  f o n  a  v a r f a n

t he  10  yean-24  hdun s t o n m  e v e n t .  T h e  c u  I  v e r t  o n  t h e  s u b -

t o  s c a  l e ,  a n d  w a s  i n s t a  I  l e d  w  i  t h  a  t n a s hm i t t e d  d n a w i n g  i

3-5

4/ 26/84



r a c k  t o  p n e v e n t  p l u g g i n g ,  a  r o c k  h e a d w a l  I

a n d  n i p - n a p  a t  t h e  o u t  l e t  t o  p n e v e n t  e r o s i o n .

a t  t h e  i n l e t ,

T h  i s  r o a d  w  i  |  |  b e  m a  i n t a  i n e d  i n  s u c h  a  m a n n e r  t h a t  t h e

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

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

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

e n o s i o n  c o n t n o l  s t n u c t u n e s  f o n  s a f e  a n d  e f f  i c i e n t  u t i l i z a t i o n

o f  t h e  n o a d .

Upon comp le t  i on  o f  the  opena t  ion  and  nec  lamat  ion  o f  the

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

o f  t h e  B e a n  C a n y o n  R o a d  w i l l  a l s o  b e  n e c l a i m e d .  T h i s  w i l l

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

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

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

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

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

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

w a y  )  O i s t u n b e d  a n e a ,  a n d  p l a n t i n g  t h e  a n e a  w i t h  t h e  a p -

p n o v e d  s e e d  m i x .  D u n i n g  t h i s  t i m e ,  a l l  c u l v e r t s  s h a l l  b e

removed  and  e i  then  sa  l vaged  o r  d i sposed  o f  i n  an  approved

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

T h e  m i n e  a r e a  a n d  p o r ^ t a l  a c c e s s  n o a d  i s  a p p r - o x i m a t e l y

2 r 1 1 2 )  l o n g .  A  c n o s s - s e c t i o n  a n d  p n o f  i l e  o f  t h i s  n o a d  i s

3-5A

4/26/e4



s h o w n  o n  P l a t e  3 - 5 .  C u l v e r t  l o c a t i o n s  a n d  d i t c h e s  a r e  a l s o

s h o w n  o n  t h  i s  d r a w  i n g ,  a s  w e l  I  a s  o n  P  l a t e  3 - l  .  T h  i  s

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

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

a c c e s s  t o  t h e  o l d  B e a n  M i n e ,  a n d  h a s  s i n c e  b e e n  w i d e n e d

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

v i n o n m e n t .  T h e  n o a d  i s  d e s i g n e d ,  u s e d  a n d  m a i n t a i n e d

t o  m e e t  t h e  r e q u  i  n e m e n t s  o f  U M C  8 1  7 .  I  5 l  8 l  7 .  1  5 6 ,  a n d  t o

c o n t n o l  o n  m i n i m i z e  e n o s i o n  a n d  s i l t a t i o n ,  a i n  a n d  w a t e n

p o l l u t i o n ,  a n d  d a m a g e  t o  p u b l i c  o r -  p r i v a t e  p r o p e n t y .

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

a n d  a  l o n g  t h e  s t a b  l e  s  l o p e  l e a d  i n g  t o  t h e  p o n t a  I  s .  T h e  o v e n -

a f  I  g r a d e  o f  t h e  n o a d  d o e s  n o t  e x c e e d  I  :  v :  l 0 h  ( l o 7 o )  a n d

t h e  m a x i m u m  p i t c h  g n a d e  d o e s  n o t  e x c e e d  l v : 6 . 5 h  ( 1 s % |  .

T h e  h o n i z o n t a l  a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g

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

c i p a t e d  t n a f f i c .

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

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

A  s tab  i  I  i  t y  ana  I  y  ses  was  pen f  o rmed on  the  road  by  Dames

a n d  M o o r e  i n  1 9 8 1  ( A p p e n d i x  3 - F  )  .  T h e i n  c o n c l u s i o n  w a s

t h a t  t h e  B e a r  C a n y o n  P o n t a  I  A c c e s s  R o a d  h a s  a  s t a b  i  I  i  t y

f  a c t o r  o f  s a f  e t y  o f  a  m  i  n  i m u m  o f  I  . 4 3 ,  a n d  r a n g e s  u p w a r d

t o  2 , 1 5 .
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D i t c h e s  a n d  c u l v e r t s  h a v e  b e e n  a d d e d  t o  t h e  r - o a d  t o  c o n t r o l

n u n - o f f  a n d  s a f e l y  p a s s  t h e  n u n - o f f  f r o m  a  l 0  y e a r - 2 4  h o u n

p r e c i p i t a t i o n  e v e n t .  ( S e e  P l a t e s  3 - l  a n d  3 - 5 ) .  D i t c h e s  s h a l l

b e  m a i n t a i n e d  a t  a  m i n i m u m  d e p t h  o f  l . B  f e e t ,  a n d  a t  l e a s t

3 0 "  o f  h e a d w a t e r  d e p t h  w i  l  l  b e  m a i n t a i n e d  a t  t h e  i n l e t  o f

t h e  I  B "  c u  l v e r t s .  C u  l v e r ^ t s  a n e  f  i t t e d  w i t h  t r a s h  n a c k s  t o

p n e v e n  t  p  I  u g g  i n g ,  a n d  b u r i e d  a n d  c o m p a c t e d  a  m  i n  i m u m

o f  3 0 ' r  t o  p r e v e n t  c n u s h  i n g . I  n  a n e a s  w h e r ' e  v e  l o c  i  t  i e s  o f

r u n - o f f  e x c e e d  5  f p s ,  e n o s i o n  p n o t e c t i o n  s u c h  a s  s t n a w  b a l e s

a t  l 0 0 f  i n t e n v a l s  o n  6 "  m e d i a n  d i a m e t e r -  n i p - r a p  o n  a  b e d

o f  2 "  g r a v e l r / s a n d  6 ' r  t h i c k  s h a l l  b e  m a i n t a i n e d .  C u l v e r t

s p a c i n g  c o n f o n m s  w i t h  t h e  r e q u i r e m e n t s  o f  U M C  8 1 7 . 1 5 3 ( c ) ( z ) ( i

R o c k  o n  c o n c n e t e  h e a d w a  I  l s  s h a  |  |  b e  p r o v  i d e d  a t  t h e  i n  l e t

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

s h a l l  b e  p t o v i d e d  a t  t h e  o u t l e t .

T h e  r o a d  i  s  s u  n f a c e d  w  i

t a  i n e d  i n  s u c h  a  m a n n e r

a r e  m e t  t h r - o u g h o u  t  t h e

r o a d  f r o m  u s e  o n  w e a t h e r

t h  4 "  o f  - 3 / 4  g n a v e  l  ,  a n d  i  s  m a  i  n -

t h a t  t h e  a p p n o v e d  d e s i g n  s t a n d a n d s

I  i f e  o f  t h e  f  a c i  l  i t y  .  D a m a g e  t o  t h e

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

Ffifi,y t t

i r
i\i

il: . i.

,t--a.4s{., 
e.. ,

r -  [ i  , f " ' $,  -  . .  : .  T . .  . , 1

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

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

.  
t i o n  i s  d i s c u s s e d  i n  d e t a i  I  u n d e r  t h e  B a c k f  i l  l i n g  a n d  G r a d i n g

P l a n  i n  S e c .  3 . 6 . 4 .  A  d e t a i  l e d  d e s c n i p t i o n  o f  e a c h  r o a d  i s

i n c l u d e d  i n  A p p e n d i x  3 - G .
r ..1 f'-. r.q
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A l l  n o a d s ,  c o n v e y o r s  a n d  o t h e r  f a c i l i t i e s  s h a l l  b e  m a i n t a i n e d

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

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

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

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

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

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

c l e a n e d  b e f o n e  n e l e a s e s .

W a t e r i n g  o f  n o a d s  a s  n e c e s s a r y  t o  n e d u c e  f  u g  i  t  i v e

d u s t .

3 .  P r o t e c t i o n  o f  w i l d l i f e  w i t h i n  t h e  p e r ^ m i t  a n e a  a n d

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

s p e c  i  e s  .

C o n t e m p o r a n e o u s  n e c l  a m a t i o n

A d v o c a t i n g  g o o d - h o u s e k e e p i n g  p r a ' c t i c e s  t o  n e d u c e

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

i n  t h e  a r e a  .

' * t  6 .  C o - O p  i s  c o m m i t t e d  t h a t  a l l  s u p p o r t  f  a c i l i t i e s  w i l l

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

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

,  a c J d i t i o n a l  c o n t n i b u t i o n s  o f  s u s p e n d e d  s o l i d s  t o  s t n e a m -

f  l o w  o r  r u n o f f  o u t s i d e  t h e  p e n m i t  a n e a  w i l l  b e  m i n i m a l ,
')

3 . 3 . 1 2  T o p s o i l  S t o r a g e  P i l e s

T o p s o i l  s t o r a g e  p i l e s  a n e  l o c a t e d  a s  s h o w n  i n  P l a t e  2 - 2 .  T h i s

m a t e r ^ i a  I  w  i  I  I  b e  s t o c k p  i  l e d r  p F o t e c t e d  a n d  s e e d e d  t o  p n e v e n t

e r o s i o ' n .  l t  w i l l  b e  n e c o v e r e d  a s  n e e d e d  t o  c a r r y  o u t  t h e  r e -

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

1 .

2 .

4 .

5 .

fiECHIVED
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3 . 3 . 1 3 E x p  l o s  i  v e s  S t o r a g e  a n d  H a n d  I  i  n g

C o - O p  d o e s  n o t  h a v e  a n  e x p  l o s i  v e s  s t o n a g e  f  a c i  I  i t y  w  i  t h  i n

t h e  p e r m  i  t  a r e a ,  a n d  C o - O p  d o e s  n o t  a n  t  i c i p a  t e  t h e  u s e

o f  e x p l o s i v e s  i n  t h e i n  n o n m a l  m i n i n g  o p e r a t  i o n .  H o w e v e n ,

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

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

U s e  o f  E x p  I  o s i  v e s

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

g r o u n d  o p e r a t  i o n .  T h e r e  i s  a  p o s s i b  i  I  i t y  o s  t h e  n e e d  t o  u s e

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

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

t h e  c o n t i n u o u s  m i n e r .  A n y  u s e  o f  e x p l o s i v e s  i n  t h e  u n d e r ^ g r o u n d

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

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

e x a m  i n e d  a n d  c e n t  i f  i e d  a s  p n o v  i d e d  b y  3 0  C F R  8 5 0  a n d  t h e

U t a h  S t a t e  l n d u s t r - i a l  C o m m i s s i o n .

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

m a g a z i n e s  a n d  c l e a n l y  d e s i g n a t e d  a s  a n  ( E x p  l o s i v e s  S t o n a g e

A n e a ' r ,  a s  r e q u i r e d  b y  s t a t e  a n d  f e d e n a l  l a w s ,
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3 .3  .11 Transpo r ta t i on ,  Roads  and  Pa rk i nE

Areas

Roads  and  pa rk ing  a reas  w i l l  be  t re  a t /ed

nanner  as  o ther  work ing are  as /  Any

pha\t o r  t rea ted  su r faces  w i l . l r emoved

p r i o to  rec lamat ion .  Approx l f t r a te l y  1 ,2

o f  a c c road wi l l  be  rehapt l i ta ted upon

p le t i on  \ f mj -n ing.  See /Late  ?-1  and

road  ag ree en t  under  Adpend ix  3  .3 . ' l  1  .  -A .

To o i l t o ra e  P i l e  s

in  the

as -

mi l -e  s

C O III*

s to ra i l es  a re  Joca ted  as  shown  i n

2-2 h i s  ma te r i a l  w i l l  be  s tock -

p ro e c t e d  a n seeded  t o  p reven t  e ros ion .

re  c  ove red a \  needed  to  ca r ry  ou t

t he  re amat ion  p lan des \ r i bed  he re in .

3.3

12

Tops  o i l

P l a te

p i l e d ,

I t  w i l l

Explos ives Storage ar ld t  l iand l ing

Co-op  does  no t  an t i c i pa te  t he  use  o f  exp los j - ves

in  the i r  no rma l  m in i -ng  ope ra t i on .  However ,  i n

the  un l i - ke Iy  even t  t he  need  a r j . $es ,  t he  fo l -

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

13
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co -op  w i l - l  adhe re  to  a l l  s ta te  and  Federa l  re -

qu i r emen ts ,  r egu la t j _ons  and  mand"a tes  app l i -

cab le  to  the  p resc r ibed  use  and .  quan t i - t y .

I nc l ud ing ,  bu t  no t  l im i t ed  t o :

A  f ede ra l l y  app roved  s to rage  f ac i l i t y .

An  i nd i v i dua l  t r a i ned  and  ce r t i f i ed  i n

the  use  o f  exp los i ves .

A l l  f o rms ,  no t i f i ca t i ons  and  repo r t i ng

p rocedu res .

3,3 .1 /+

The re  a re

a rea .

Re loca t i on  o r  Use  o f  Pub l i c  Roads

no  pub l i c  r oads  w i t h i n  t he  pe rm i t

3.3 ,14 .1 Pro tec t i ve  Measu res

Access  roads  w i l l  be  pos ted  w i t h  t tAu tho r l zed

Pe rsonne l  On l y f t ,  speed  and  road  i n fo rma t i on

s igns  upon  en t rance  t o  t he  p rope r t y ;  use  o f

t hese  roads  i s  r es t r i e t ed  t o  au tho r i zed  pe r -

sonne l .  Secu r i t y  i s  ma in ta i ned  by  adequa te

secu r i t y  pe rsonne l .
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3 .3 .1 l n .2 M a p s

P la te  a -1  shows  t he  l oca t i on

roads  i n  t he  pe rm l t  a rea .

o f  a l l

3.3 .1 l r .3 Cros  s -Sec t i ons

PJans  and  c ross -sec t i ons  o f  t he  new  &eeess

road  to  the  po r ta l  a rea  a re  show on  P1a te

3 -1  and  See t ion  D-D  ;  M lne

Access  Road  Cons t ruc t i on  and  Rec lama t i on

P lan .

3 . 3 . 1 5  m _ r _ 1  rr  o ta l -  A rea  f  o r  Su r f  ace  D is tu rbance

Dur ing  Perm i t  Te rm

To ta l  a rea  o r  su r f ace  d i s t u rbance  du r i ng  t he  pe r *

m i t  t e rm  i s  app rox ima te l y  10  ac res .  I nd i v j - dua l

a reas  a re  shown  on  P l_a te j - 2

3 .3 .16  Add i t l ona l  A rea  f o r  Su r face  D i s tu rbance

fo r  L i f e  o f  M ine

Sur face  d i s tu rbanee  in  add i t i on  to

3-7
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been  d i s t u rbed  i s  no t  an t i c i pa ted .

3 .3  .17 Deta i l ed  Cons t ruc t i on  Schedu le

cons t ruc t i on  o f  coa l  hand l i ng  and  p rocess ing  f ac i - -

l i t l e s  t o  beg in  on  o r  abou t  Ap r i l  1 ,  1981 ,  schedu led

fo r  comp le t i - on  by  Aug  .  1  ,  198 / , , ,  Cons t rue t i on  o f

t r uck  sca le  and  ca re take r  dwe t l i ng  t o  beg in  on  o r

abou t  Sep t .  1 ,  1gg } ,  s chedu led  f o r  comp le t i on  by

Sep t  .  . 1 ,  1954 .  Cons t ruc t i on  o f  shop  comp lex  t o

beg in  on  o r  abou t  Aug .  15 ,  1983 ,  sehedu led  f o r  com*

p le t i on  on  o r  abou t  Aug .  1 ,  1984 .

3.4 OPNRATION PLAN

We a re  en te r i -ng  the  f i r s t  coa l  seam th rough  an

ex l  s  t ing  mine .  The und.erground min lng p lans ,

(  r oo f  con t ro l  r  v€n t i l a t i on ,  ba r r l e r  p i l l a r ,  and

e tc  .  )  a re  inc luded as Appendix  J . :E_.

3  .  l r  . 1  M in i ng  P lans

There  a re  th ree  seams  in  the  Bear  Cany .on

p rope r t y ,  t he  Uppe r  Bea r ,  ( uppe r ) ,  t he  Bea r

o r  B l - i nd  eanyon  s  eam (  m idd le  )  ,  and  the  H ia -

wa tha  ( l owe r ) .  The  o l d  ex i s t i ng  m ine  i s  i n

t he  m idd le  seam.  Ou r  p ro j  ec ted  p l an  i s  t o

3-B



beg in  m in ing  i n the  ex i s t i ng  m ine .

3 . / r . ' 1 . 1 F? r ta l s ,  Sha f t s  and  $Lgpes

See  P la te  3 -1

3.4 .1 .2 Min ing  Me thods

Room &  P i l l a r  Me thods  w i l l  be  emp loyed .

3 .  l n . 1  . 3 P ro jee ted  M iqe  Deve lopmen t

See P la t "  ? -3  .

3  .  / + .1  . 1 , , Eetqeat  { in ins

Underg round  coa l -  rn in ing  p rocedures  fo l l ow

two  bas j - c  app roaches  to  the  recove ry  o f

i - nvo l ved  re  s  e rve  s  .  The  s  e  a re  ad .vanc  i ng

and  re t r ea t i ng .  Some t imes  cons ide rab le

advan tage  can  be  ob ta ined  i f  t he  en t j - re

rese rve  can  be  deve loped  and  t hen  m ined

f rom the  mos t  remote  a rea  back  to  the  po r -

t a l .  Howeve r ,  t h i s  i s  no t  gene ra l l y  poss -

i b1e .  As  a  resu l t ,  deve lopmen t  wo rk  and
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min ing  a re  usua l l y  accomp l i shed  s i -mu l ta -

neous l y  as  the  work ings  advance  j -n to  the

p roper t y .  Depend ing  upon  the  m ine  l ayou t ,

t h i s  can  be  an  advanc ing  sys tem un t i l

deve lopmen t  reaches  the  p rope r t y  boundar ; r '

a f t e r  wh ieh  i t  can  become  re t rea t i ng  and

mine  back  to  the  po r ta l  .  Thus ,  we  have  an

advance - re t rea t  s i t ua t i on  f o r  t he  en t i r e

p rope r t y .

Th i s  concep t  can  be  app l i ed  to  va r ious  pa r t s

o f  t he  m ine  as  we l l  f o r  i ns tance r  t he  ma in

en t r i es ,  subma in  en t r i es  a r i d  even  pane l s .

I f  m in i ng  advanees  a l ong  bo th  s i des  o f  any

se t  o f  en t r i es  f r om the i r  s t a r t l ng  po in t  t o

the i r  t e rm  j - na t i on ,  t he  sys tem i s  advanc ing ;

i f  m in i ng  i s  no t  s t a r t ed  un t i l  t he  en t r i es

reach  t he i r  l im i t  and  t hen  beg ins  a t  t he

te rm ina t i on  po in t  on  bo th  s i des ,  t he  sys tem

is  r e t r ea t i ng ,  I f  m in i ng  beg ins  a t  t he  i n i -

f . t .t i a t i ng  po in t  o f  t he  en t r i es  on  one  s i de

and  advances  t o  t he  end ,  t hen  moves  t o  t he

o the r  s i de  and  wo rks  ou t  t o  t he  s ta r t i ng

po in t ,  i t  becomes  an  advance - re t rea t  sys tem.
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Frequen t l y  t h i s  me thod  i s  a t t r ac t i ve r  &s  l t

pe rm l t s  h i gh  p roduc t i on  wo rk  t o  p roceed  i n

comb j -na t i on  w i t h  deve lopmen t ,  c rea tes  f avo r -

ab le  s  t r a ta  con t ro l  cond i t i - ons  and  ,  i f  d  one

p rope r l y ,  f ac i l i t a t es  ven t i l a t i on  and  en -

hance  s  sa f  e t y  
' o f ,  

t he  ope ra t i on  .  An  ove ra l l

advance - re t rea t  sys tem i s  p ro j ec ted  f o r  t h i s

m ine .  Howeve r ,  whe re  l ongwa l l  m in i - ng  i s  use \

t he  f aees  w i l l  r e t r ea t  a l ong  t he  pane l  en t r i e * .  )I

Advance - re t rea t  i s  no t  t o  be  con fused  w i t h

f i r s t  and  second  m in ing ,  wh i ch  app l i es  p r ima r i -

l y  t o  r oom and  p i l l a r  wo rk ,  F j - r s t  m in i ng  re -

f  e rs  to  the  excava t i on  o f  roo rus  and  en t r i - e  s  '

l eav ing  the  i n te rven ing  p i l l a r s  o f  coa l -  i n

p l ace .  Second  m in ing  can  accompany  f i r s t

m in ing  as  i t  ad .vances  j -n to  a  s  o l i d  b lock  o f

coa l ,  i n  wh i ch  case  i t  i s  advanc ing ;  o r  i t

can  re t r ea t  t h rough  an  a rea  wh l ch  has  been

f i r s t -m ined .  The  f o rmer  i s  p robab l y  t he

sa f  e r  and  p re f  e r red  me  thod  .  I t  w i l l -  be  us  ed

whe re  second  m in ing  i s  app l i cab le  i n  t he  Bea r

Canyon  M ine .
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3. /+ .1 .5 Roof  Contqo l , '  Yent i la t ion  '  -Water

Sys tems,  Dust  Sr lppress ion  i  Pew+_Lgr -

ing . ,gnd  F lec t r iga l

& . Roof  Con t ro l -

Roo f  con t ro l  i s  desc r i bed  i n  t he  app roved

roo f  con t ro l  p l an  (Append i x  3B ) .  Bas i - ca1 l y ,

m ine  roo f s  a re  bo l t ed  on  5 - f oo t  cen te r s  w i t h

e j - t he r  expans ion  sh ie l d  o r  r es i n  g rou ted

bo l t s  no t  l ess  t ha t  / +B  i nches  l ong .  Roo f

bo ld  p l a tes  and ,  i f  des i r ed  r  wooden  cap  p i eces

a re  used . .  Wooden  pos t s  and  cap  p i eces  can

a l so  be  i ns ta l l ed  as  needed .

Gene ra l l y ,  r oo f  s t r a td  a re  no t  expec ted  t o

c rea te  ma  j  o r  d i f f  i eu l t  j - es  .  The  roo f  o f  t he

coa l  seams  a re  p redom i -na t l y  sands tone ;  i . t

p rov i des  good .  ancho rage  f o r  r oo f  bo l t s .

F loo r  s t ra ta  th roughou t  appear  to  be  adequa te

and  shou ld  c rea te  f  ew  p rob lems .  Some  m i -no r

f l  oo r  heav ing  may  occu r .

Ven t l l a t i on

comb ined  eapac i t y  o f  850 ,000  f t .

b .

A  f a n  w i t h  a

3-1  2



T a b  I  e  3 - l

C o a l  R e s e n v e s  B e a n  C a n y o n  M i n e

C o a l  S e a m Sunface Acnes
of Seam

A v g .  T h i c k n e s s
of Coa I

Coa I  Resenves
l n  P l a c e  R e c o v e r a b l e

Bear  Canyon  Seam

H i a w a t h a  S e a m

750

800

10 '

5 l

1 3,  065,  500

6,  968,  000

6,532, 500

3 r 484, 000

TOTAL 20 ,033 ,000 1 0 ,  01 6 ,  500
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3l n:-n.  supply air  to the und.erground mining

un i t s .

In take a i r  i  s  car r ied i -n  the ent r ie  s  on one

s ide  o f  a  se t ,  wh i l e  r e tu rn  a i r  i s  ca r r i ed

th rough  the  en t r j - es  on  the  o the r  s lde .  A i r

i s  d i rec ted  th rough* the  m ine  by .  s topp i t rgs ,

d .oo rs  ,  ove rcas ts  ,  r egu la to rs  and  b ra t t i -  ce

c lo th .  A f te r  sweep ing  the  work ing  faces  o f

each  sec t i on  t he  a i r  i s  d i r ec ted  i n to  t he

re tu rn  a i r eou rses  and  ou t  o f  t he  m ine .  L i t t l e

o r  no  me thane  gas  1s  genera ted  i n  any  o f  t he

B lackhawk  seams .

Dewa!? r in€ ,  Wate r  Sys tgms  and  DEs t

Supp ress ion

Wate r  genera ted .  i n  t he  m ine  i s  eo l l ec ted  i . n

sumps  and  used  a t  t he  m ine .  Some  wa te r  f r om

the  roo f  i s  co l l ec ted  and  pumped  d i rec t l y  ou t -

s ide  fo r  use  i n  t he  ba thhouses  and  as  d r i nk ing

wa te r  i n  t he  o f f i ces .  Tes t s  f o r  po tab i l i t y

a re  made  b i -mon th l y .  Wa te r  a l so  se rves  fo r

sprays on the machines a t  the work ing faces r
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d .

on  t he  coa l  a t  be l t  heads  and  t r ans fe r  po in t s

and  fo r  s to rage  j -n  the  5 ,000  ga l  .  und ,e rg round

rese rvo i r  f o r  t he  wash  p1an t .  P resen t l y  wa te r

genera ted  j -  s  us  ed  o r  c  on ta ined  a t  t he  m lne  ;

t he re  i s  no  d i seha rge  t o  su r f aee  wa te rs .  How-

eve r ,  a  Na t i ona l  Po l l u t i on  D i scha rge  E l im ina t i on

Sys tem (  NPDES )  pe rm i . t  has  been  ob ta ined  i n  case

i n e r e a s e d  v o l u m e e n C o l r  l i  l , e r e d  .

E lec t r i ca l

E lec t r i c  power  i s  eu r ren t l y  pu rchased  f r om a

pub l i c  u t i l l t y  a t  12 ,5AO V .  and  d i s t r i bu ted

ove r  the  su r face  o f  t he  p rope r t y  t h rough  com-

pany -owned  ove rhead .  and  bu r ied  t ransmiss ion

1 j -nes .  A t  t he  m ine  po r t a l s ,  eompany  subs ta -

t i ons  conve r t  t he  power  t o  13  ' ZAO V ,  f o r

underg round  d i s t r i bu t j -on  and  l n t  O  /  ZZO /  IZO V .

f o r  use  on  t he  su r f ace .

Underg round  d i s t r i bu t i -on  vo l tages  a re  t rans -

f o rmed  t o  / nLA /ZzO/120  V .  a t  a  power  een te r

f o r  use  by  t he  mach ines .  A l l  c i r cu i t s  a re

i so la ted  by  sw j - t ches  and  p ro tec ted  by  ade -

qua te  c i r cu i t  b reake rs  and  ove r l oad  dev i ces

as  requ i red  by  l aw .
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3  .  / n . 2 Ba r r i e r  P i l l a r s

P i l l - a rs  o f  coa l  genera l l y  a re  l e f t  underg round  to

p ro tec t  a  su r f ace  o r  unde rg round  f ea tu re  wh i ch  mus t

be  ma in ta i ned  and  p ro tec ted  f o r  t he  l i f e  o f  t he  m ine

(ma in  en t r i es )  o r  pe rmanen t l y  ( o i l  o r  gas  we l l s ) .

The  s i ze  o f  some  i s  spec i f i ed  by  l aw ;  o the rs  a re

des igned  by  t he  ope ra to r  t o  p rov ide  t he  p ro tec t i on

needed .  Those  a long  the  ou ts ide  p rope r t y  boundary

w i l l  be  100  fee t  w i -de .  Sha f t  p i l l a r s  w i l l  be  l a rge

enough  t o  p reven t  damage  by  subs idence ,  ou t cnops  w i l l

be  pno tec ted  by  a  m in imum o f  200 '  ba r r i e r  p i l l a r s .

3 .  / r .2 .1 Pro tec t i on  o f  0 i 1 ,  Gas  and  Wa te r

We l l s

There  a re  no

we l l s  w i th in

act  j -ve  or  aband oned o i l -  o r  gas

the  pe rm i t  boundary .

3 .  /u .2 .2 Pro tec t i on  o f  Manmade  Fga tu res

(  Su r face  &  Subsur faee  )

Manmade  fea tu res  and  s t ruc tu res  do  no t  ex i s t

on  the  n i -neab le  po r t j - on  o f  t he  pe rm i t  a rea .

There  a re  s  ome f  o re  s  t  t r a i - l s  bu t  t hey  a re

a l l  l o ca ted  beyond  t he  coa l  ou te rops .  Max i -
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mum coa l  r ecove ry  i n  t he  con t ro l l ed  un l f o rm

manne r  p l anned  f o r  t h i s  m ine  shou ld  resu l t

i n  even  su r f ace  subs idence  w i t h  m in imum

d is tu rbance .

3  .  l n . 2 .3 P ro tec t i on  o f  Na tu ra l  Su r fece

S t r u c t u r : e s  &  S t r e a m s

C o - O p  i s  c o m r n i t t e d  t o  r n a i n t a i n  a  m i n i m u m  o f  a  2 O 0 '

b a r r i e r  p i l l a r  t o  t h e  o u t c r o p  t o  m i n i m i z e  d e t n i m e n t a l
i m p a c t s  t o  n e s t i n g  r a p t o r  i n  t h e  e v e n t  o f  a n  e s c r a p -
m e n t  f a i l u i  e .  T h e  s t r e a m  c h a n n e l s  w i l l  b e  s a f e -
g u a r d e d  t h n o u g h  p r o t e c t  i v e  D e n m s  a n d  s e d  i m e n t  c o n t n o l s
o n  a l l  d i s t u r b e d  w a t e n s .
3  .  / n . 2 .  / + Proper ty  Bound.ar ie  s

Area  boundar ies  o f  i nd i v idua l  l eases  and  fee

p roper t y  a re  shown  in  P l -a te  2 -1  .  To ta l

a rea  cove red  by  t h i s  pe rm i t  i s  t ha t  enc losed

by  t he  heavy  ou t s i de  l i ne .  P ro tec t i on  o f

t hese  l i nes  and  p rope r t y  ad jacen t  t o  t he

pe rm i t  a rea  i s  p rov ided  by  con t i nuous  ba r r i e r

p i l l a r s  1  00  f ee t  w ide  o r  w ide  enough  t o  p re -

ven t  subs id .ence  ac ross  the  boundary  resu l t i ng

f rom ang le  o f  d rawr

3 . [ n . 2 . / + . 1 Bu i l d i ngs  W i th i n  1  ' 000

Fee t  o f  Pe rm i t  A rea

No  bu i l d ings  1 ie  w i th in

o f  t he  pe rm i t  a rea .

3-16 2lBlBs

1  ,000  fee t



3, / r .2 .4 , .2 Ex is t i ng  Pub l - i e  Roa-dF

The  ma in  access  road  t o  t he  P roP-

e r t y  i s  a  pub l i c  r oad .  I t  P rov ides

aceess  f r om Hun t i ng ton  CanYon  t o

the  m ine .  Access  beyond  t he  ga te

en t rance  to  the  m ine  i s  con t ro l l - ed

by the c ompany and the r  oad j -  s

pos ted  w i t h  no  t r espass ing ,  sPeed

con t ro l  and  genera l  t r a f f i c  con t ro l

s i gns .  When  m in ing  has  been  comp le t -

€d ,  t he  road  wou ld  be  rec l a imed .

3. /n .2 .5 Outc rop  P ro tec t i on

In  mos t  a reas '  t he  coa l  ou t c rops  a re  bu r i ed .

Tha t  i s ,  t hey  a re  no t  v i s i b l e  f r om the  su r -

f ace ,  e i t he r  because  t hey  a re  cove red  t o

some dep th  w i th  ove rbu rd .en  o r  because ,  i n

many  a reas ,  t he  coa l  has  been  bu rned  f o r

some  d i s tance  f r om the  su r f ace .  Where

ne  j - t he r  o f  t hese  s l t ua t i ons  ex i s t ,  r ou t i ne

tes t s  o f  t he  coa l  may  show  tha t  i t  has

been  r rwea the red r f  o r  t r ox j - d i zed r r  and  mJ -n ing

wou ld  be  s topped  w i th in  2AO fee t  o f  t he

ou te rop .

3-17
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3  .  / + .2 .1 , r . 2 EJc is t ing Publ ic  Roads

The  ma in  access  road  to  LHe  p rop -

e r t y  i s  a  pub l i c  road . . I t  p rov i des

access  f r om Hun t i ng t Canyon to

th -e  m i -ne .  Access yond the gate

pos ' t ed  w i th  n t re  spas  s ing  r  $peed

on t ro l  and

en t rance  to  the

by the company

s ns .  W n

€ d t t he o a d

ne  i s  con t ro l l ed

nd  t he  road  i s

ene ra l  t r a f f i c  con t ro l

m in ing  has  been  comp le t -

wou ld  be  ree la imed .

3 .4 .2 .5 Outcrop  f r ,g teq ! io+

I n  mos t  a r &s  r  t he  \oa l  ou tc rops  a re  bu r i -ed .

That  i s , hey  a re  no \  v i s i b le  f rom the  su r -

face ,  e  j / t he r  because  t \ " y  a re  cove red  to

s o m e  d pth wi th  overbur n  o r  because ,  i n

many  p reas ,  t he  coa l  has  \ een  bu rned  f o r

som/  d i s ' t ance  f rom the  su r face .  Where

ne / t he r  o f  t hese  s i t ua t i ons  ex i s t ,  r ou t i ne

tds ts  o f  t he  eoa l  may  show tha t  i t  has

been  t rwea the red r r  o r  I t ox id i zed r t  and  m in ing

wou ld  be  s topped  w i th in  1  00  fee t  o f  t he

ou te rop .

3-1 7



3 . l n .3 Conserva t i on .  o f  Coa l  Resoursg

Max i -mum recove ry  o f  t h i s  rese rve  w i l l  be

p rac t i ced  f rom the  t ime  Co-op  M ine  beg ins

m in ing  on  t h i s  p rope r t y .  I n  add i t i on ,

m in ing  p l ans  have  es tab l i shed  m ine  l ayou t s

to  reaeh  a l l  a reas  o f  t he  p rope r t y  and ,  8 t

t he  same  t ime ,  by  t he  adop t i on  o f  p i l l a r

recove ry  techn iques  i n  room and  p i l l a r  r . , r o rk ,

r a i se  t he  pe reen tage  o f  r ecove ry  o f  r ese rves

in  the  m in ing  a rea  to  the  max imum.  whereas

ro , ) i r i  and  p i11a r  me thodr i  w i thou t  p i11a r  m in ing

fe r ' : - r r s "  app rox i_mate l y  jO% o f  t he  coa l  ,  t he

above  p roeedures  show recove ry  o f  BA f r  t o

go f  i n  t he  m in ing  a rea  o r  c l ose  t o  60% ove ra l l .

seams  w i l l  be  m ined  t o  a  m in imum th l ckness  o f

5  fee t  wh ich  i s  t he  l ower  l im i t  f o r  ope ra t j -on

o f  t he  equ ipmen t  t ha t  mus t  a l so  m ine  to  fu l l

sean  he igh t s  o f  1  0  f ee t  o r  mo re  .

Ba r r i e r  p i l l a r s  t o  p ro tec t  ma in  and  subma in

en t r i es  have  been  made  La rge  enough  ( zoo  f ee t

o r  g rea te r )  t o  a$su re  p rese rva t i on  o f  t he  en -

t r i es  f o r  t he i r  use fu l  1 i f e .  when  t he  a rea

3-18



t hey  se rv i ce  i s  m ined

w i l l  be  recove red  on

ou t ,  t he  en t r y  p i l l a r s

the  way  ou t ,

3. /u .3 .1 Recove ry  Fac to r s

Va r i - ous  f ac to rb  and  eomb ina t i ons  o f  f ac to r s

a f fec t  t he  amoun t  o f  eoa l  recove red  f rom any

g i ven  a rea  o f  a  r ese rve .  Na tu ra l  cond i t i ons

such  as  i ncompe ten t  r oo f  s t r a ta ,  so f t  f l oo r

s t r a ta ,  wa te r ,  dep th  o f  ove rbu rden  and  res i -

dua l  t ec ton i c  f o r ces  i n  t he  s t r a ta  i n f l uenee

ope ra t i ng  p roeedu res  and  t he l r  e f f ec t i veness .

Manmade  cond j - t i ons  i nc lud ing  rn ine  l ayou t ,

m in i ng  sequenees  and  ope ra t i ng  p rocedu res  can

s ign i f i can t l y  i n f l uence  the  amoun t  o f  ove ra l ]

r e  cove ry .

P resen t  i nd i ca t i ons  o f  na tu ra l  cond i t i ons  w i t h -

i n  t he  pe rm i t  a rea  a re  encou rag ing .  Roo f  and

f l oo r  cond . i t i ons  a re  genera l l y  sa t i s fac to ry

w i t h  t he  excep t i on  o f  some  fau l t i ng ,  wh i ch

may  c rea te  d i f  f  i cu l t i - e  s  .

Bu rned  a reas  o f  coa l  a long  the  ou tc rops  a l so

a re  no t  de f i n i t e l y  de l i nea ted .  Th i s  w i l l  a f -

f ec t  t he  t o ta l  i n -p l ace  rese rve  es t i -ma te  i f

3-19



such  bu rn ing  has

g rea te r  d i s t ance

pene t ra ted  t he  sean  t o  a

than  an t i c i pa ted .

co -op  coa l  company rs  eng inee rs  have  assu red

reeove ry  o f  t he  h i ghes t  pe rcen tage  o f  i n -

p l aee  res r r v€s  by  ad .op t i on  o f  sound  eng inee r -

i ng  p r i ne ip l es  i n  des ign  and  s t r i c t  obse rvance

o f  t hese  p r i nc i p l es  i n  ope ra t i on .

3  .  l n  -3  -2  P ro . - i ec ted  Max imum Regover . ' r  ?n4  Ba te

The  m in ing  sys tens  adop ted  by  Bear  Canyon

Mine  f o r  use  on  t h i s ,  p rope r t y  w i l l  assu re

max j -mum recove ry  o f  t he  rese rve  w i th  tho rough

app l i ca t i on  o f  t he  mos t  advaneed  cu r ren t

m in ing  t eehno logy  and  equ ipmen t .  p i l l a r

r ecove ry  i n  r oom and  p i l l a r  wo rk  f o l l ows  p ro -

eedures  tha t  assu re  tho rough  and  un i fo rm re -

rnova l  o f  t he  eoa l  t o  ma in ta i n  e f f ec t i ve  roo f

con t ro l  ove r  t he  wo rk i ng  and  ad jacen t  a reas .

3, /+ .3 .2 .1 Recove rab le  Rese rves  i n  t he

Pe rm i t  A rea

Tab1e  3 -1  i n  Sec t i on  3 . l n . 1  shows  t he

rese rves  i n  each  seam de te rm ined  f r om

our  mos t  r ecen t  da ta .

3 -2A



C o - O p  C o a  I  C o m p a n y  p  l a n s  t o  e x t n a c t  a  I  I

c o a  I  n e s e n v e s ,  t o  t h e  e x  t e n  t  a  I  l o w e d  b y  e c -

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

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

T h e  t r u p p e n  s e a m t t  i n  t h  i s  a n e a  i s  t h e  U p p e n

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

s p l i t  o f f  t h e  m a i n  B e a r  C a n y o n  S e a m  i n  w h i c h

t h e  m i n e  i s  l o c a t e d .  T h i s  s e a m  l i e s  o n l y  1 5 '

t o  2 0 '  a b o v e  t h e  B e a r ^  C a n y o n  S e a m  a t  t h e  m i n e -

s i t e ,  a n d  i s  e v i d e n c e d  o n l y  b y  a  l e d g e  a n d

s o m e  b u r n  i  n g  .  S p e i  k e r  a n d  D o e l  I  i  n g  h a v e  b o t h

n e f e r n e d  t o  a  p n o b a b  l e  u p p e n  s p  I  i t  o f  t h e  B e a r

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

l a t e n a  I  e x t e n  t  a n d  I  i  t t  l e ,  i f  a n y ,  m  i n  i n g  p o t e n -

t  i a  |  .  A n  a d d  i  t  i o n a  I  s e a m  o u  t c n o p s  a b o u  t  2 0 0  I

a b o v e  t h e  m  i n e  p o n t a  l s  I  h o w e v e n ,  t h  i s  i s  o n e

o f  t h e  I ' u p p e n  b e d s "  l i s t e d  o n  T a b l e  1 ,  p a g e

6 - 1  5 ,  a n d  a p a  i n ,  i s  n o t  c o n s i d e r e d  t o  h a v e

a n y  e c o n o m i c  p o t e n t i a l  d u e  t o  l i m i t e d  l a t e n a l

e x t e n  t  a n d  e x t n e m e  b u n n  i n g  o f  s e a m s  i n  t h  i s

h o r ^ i z o n  ( D o e l l i n g  p .  6 - 1 4 ) .

D u e  t o  t h e  b u r ' n  i n g ,  q u e s t  i o n a b  l e  I  a t e r a  I  e x -

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

( o "  s p l i t s ) ,  a n d  d u e  t o  t h e  c l o s e  p r o x i m i t y  o f

t h e  U p p e r  B e a r  C a n y o n  s p  I  i t  t o  t h e  m a  i n  b e d
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e a c h  s e a m .  T h e  n e c o v e r a b l e  c o a l  r e s e n v e s  w a s

t h e n  e s t  i m a t e d  b y  m u  I  t  i p  l y  i n g  t h e  i n - p  I  a c e  r ' e -

serve  by  a  necoveny fac to r  o f  5O%.  A 60% re-

c o v e r y  f  a c t o r  c o u  l d  b e  u s e d  b a s e d  o n  a c t u a  I

n e c o v e r y  e x p e r i e n c e  b y  C o - O p  M i n i n g  C o m p a n y

i n  t h e  s e a m s  i n  t h  i s  a n e a  I  h o w e v e r '  t h e  5 0 %

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

i s  c o n s e n v a t i v e .

C o - O p  p l a n s  t o  e n t e n  t h e  H i a w a t h a  S e a m  a t  a

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

k n o w n  p r e c i s e l y  w h e n  t h a t  w  i  |  |  o c c u n r  o r  a t

w h a t  l o c a t i o n .  l t  i s  p o s s i b l e  t h a t  a c c e s s  t o

t h e  l o w e n  H i a w a t h a  S e a m  m a y  p r o v e  t o  b e  m o s t

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

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

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

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

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

s e a m  t h r o u g h  r o c k  t u n n e l s .  I n  a n y  e v e n t ,

C o - O p  w i l l  c o m m i t  t o  p r o v i d e  t h e  D i v i s i o n  w i t h

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

p n i o n  t o  t a k  i n g  s u c h  a c t  i o n  .  T h e s e  p  l a n s  w  i  I  I

b e  s u b m i t t e d  a s  a  m o d i f  i c a t i o n  t o  t h i s  M R P

a n d  w i l l  b e  s u b m i t t e d  i n  a  t i m e l y  m a n n e r  t o

a l l o w  f o r  r e v i e w  a n d  a p p n o v a l  p n i o n  t o  c o m -

3-20 C
4/2s/84





m e n c i n g w o r k  o n  e n t e n i n g  t h e H i a w a t h a  S e a m .

3 . 4 . 3 . 2 . 2 R e c o v e n y  R a t e

M  i  n  i  n g  r e c o v e r y  o f  t h e

pro jec ted  to  be  5O% o f

r a w  c o a  I  t o n n a g e .

a b o v e  r e s e r v e s  t S

t h e  t o t a  I  i n p  l a c e

| {* i I i : , i ; * rFj  *

T h e  o p e r a t i o n  w i  |  |  p n o d u c e  2 0 0 , 0 0 0  t o n s  o f

r a w  c o a  I  p e n  y e a r  w  i  t h  a t  l e a s t  3  m i n e n

s e c t  i o n s  w o n k  i  n g  2 4 A  d a y s .  T h  i  s  i  s  8 3 3

t o n s  p e n  d a y  w i t h  2  p r o d u c t i o n  s h i f t s  o p -

e r a t i n g .

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

n a t e  d u n i n g  t h e  i n  i t  i a  I  b u  i  l d u p  y e a r s  p  l u s

t h e  t o n n a g e  s t  i  I  I  t o  b e  m  i n e d  i n  t h e  a r e a  o f

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

I  i f  e  5 0  y e a n s .

3 . 4 . 3 . 2 . 3 J u s t i f i c a t i o n  f o r  M i n i n g

E n g  i  n e e r  i  n g  T e c h n  i  q u e s

I'v1,{Y' I I 1985

; i .\,ri;i Ii) l.,l r;5' i, t '
,Jir,t i  & Mlli l l ,Jti
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o Co-op  Coa l  Company

a l l -  coa l  re$e rves  t

l owed  by  economics ,

and prudent  min ing

lands  i t  con t r  o I s  .

Min\ng r  e  c  ove ry

ec ted  t o

of /the

o

ex

above

o f  t he

re  s  e rve  s

! .

to  taJ_  Ln-

plans t

to the

'sa fe ty

prac t i

Recove r a te

er{tra c t

en t  a1 -

ond i t io ,ns

f rom the€ r

i s  p r

p lace  r w c oal- onnage .

The  ope ra t wi l - l  pr  oduce

o f  raw  coa l er  year  w i th

60f.

mine r  sec t

i s  833  to spe

working ZIA

day with 2

200 ,000  tons

a t  leas t  3

days .  Th is

product  j -on

Thi  s

a lo

sh i f t s  o ra t in

r f . te  o f  produ t i on  (  eons ide r i ng

r  ra te  d .ur ing he  i n i t i a l  bu i l duP

year, p lus  the tonnag s t i l l  t o  be  m ined

1 n he  a rea  o f  o ld  wor ings )  w i l l  make

the p ro jee ted  m ine  l i f e 0  yea rs .

Just i f icat , iog - {or  Mininq

Eng i -neer ing  Techn iques

3 .1+ .3 .2 .3
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Min ing  techn iques  and  ope ra t i ng  p ro -

ced .u res  adop ted  by  Co-op  fo r  t h i s  p ro -

pe r t y  a re  based  upon  cu r ren t  eng i -nee r -

i ng  p r i ne ip le  s  and  modern  equ i -pmen t  i n

re l a t i on  t o  ex i s t i ng  know ledge  o f  t he

p roper t y r  n& tu ra l  cond i t i ons  and .  p ro -

duc t i on  des i r ed .  App roaches  a re  no t

t hose  o f  t he  Co -op  s ta f f  a l one ;  t hey

a re  the  resu l - t  o f  consu l ta t i - on  w i th  re -

pu tab le  eonsu l t i ng  m in ing  eng inee rs  o f

th i s  coun t r y  as  we l l  ,  a l - l  o f  whom a re

fam i l i a r  w i t h  wes te rn  U .S .  coa l  eond i -

t i ons .

Mine  layou t  has  cons ide red  the  seam

cond i t i on  and  m inab le  a reas  so  tha t  a l l

r ecove rab le  coa l  can  be  reached .  Ma i -n

en t r i es  a re  des igned  fo r  nax j -mum Fro -

t ec t i on  t h roughou t  t he i r  11 fe  w i t h  ade -

qua te  eapac i t y  t o  supp ly  ven t i l a t i ng

a i r  t o  wo rk i ng  a reas  as  we l l  as  t r oub le -

f r ee  hau lage  sys tems  f o r  coa l ,  men  and

ma te r i - a l s .

Jus t i f i ca t i on  f o r  Non -Re -

cover .y

3 .  / n .3  . 2 .  l n

3-22



0n1y that  coa l  requ i red by law to  be

le f t  j - n  p lace  and  tha t  wh ich  i s  economi -

ca l1y  o r  phys i ca l l y  un recove rab le  because

o f  adve rse  na tu ra l  cond i t i ons  o r  sa fe t y

cons ide ra t i ons  w i l l  no t  be  reeove red . .

M ine  l ayou t  assu res  tha t  a l l  a reas

o f  coa l  w i th in  the  pe rm i t  boundar ies  a re

acces  s  i b l e  t o  m in j - ng .

Even  in  the  r * rpec ted

p lan s  have be en mad.e

be tween  and  pa ra l l e l

max imum recove ry .

a rea  o f  f au l t i ng ,

t o  l oca te  pane l s

to  the  fau l t s  f o r

3. ln .3 ,2 .5 Access  t o  Fu tu re  Rese rves

No t  App l i cab le

3 . / r . / n Economi -c  V" l id i t v  € .  9pera l ion

Economic  i n fo rma t i on  p rov id  ed  i n  t h i s  app l i ca t i on  i s

j -n  comp l  j - anee  w i th  OSM and  D0GM regu la t i ons  782 .16

(b )  AND ( lA t r .  13 (b )  ( 5 ) .  Rec lana t i on  cos t s  a re  d i s -

cussed .  i n  Sec t i on  3 .6 .7  .
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3. / , , .5 Equipryen!  Se lee t ioh

co -op  M in ing  company  w i l l  u t i l i ze  the  equ i -pmen t  des -

c r j -bed  i n  the  fo l l ow ing  l i s t  f o r  i t s  rn in ing  ope ra t i on

and  w i l l  acqu i re  any  add i t i ona l  equ ipmen t  as  requ i red

to  ma in ta i n  a  sound  m in ing  ope ra t i on  r

3  .  /+ .  5  .1  S_ur face Equlpm_ent

V ib ra t i ng  s  c reens
c rus  he r  s
c  onveyor  s
F ron t  end  l oaders
road  g rade r
c raw le r  t r ac to r
fo rk  l i f t

3 .  l u . 5  . 2  Unde rg round  Eq ,u ipmen t

con t i -nuous  m ine r
e lec t r i c  shu t t l e  ca rs
be l t  l i e  w i t h  f eede r -b reake r
roo f  bo l t e r
scoop
se rv i ce  veh i c l e
pe rs  one l  ea r r i - e r

rock  dus te r s
wa te r  pumps
supp l y  t r ae to r
s  t -obp""
power  cen te r

3. / * .6 Mi,Le. Saf_et.y,  Fire Prot.ec-t ion and Seegri t .v

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

u n d e r g r o u n d  a n d  S u r f a c e  a r e & S  r  a S  d i s c u s s e d  b e l o w .

3 . /+ .6 .1 s ig+p

s igns  used  on , ' t he  p rope r t y  a re  cons t ruc ted

o f  su i t ab le  ma te r i - a l ,  emp loy  un i - f  o rm  and

s tand .a rd  d .es i gns  and  con fo rm  to  l oca l

o rd . i nances  and  cod .es .  They  w i l l  be  ma in -

t a i ned  du r i ng  t he  conduc t  o f  a l l  ac t i v i t i e s

to  wh i ch  t hey  pe r t a i n .  The  ga te  a t  t he  ma in

en t rance  w i l l  be  pos ted  w i t h  a  s i gn  con ta i n -  ,

i ng  t he  company  name ,  ad .d ress ,  t e l ephone  num-

be r  and  i den t i f  i ea t i - on  number .  Tab le  3 .4 .6 .1  l i s t s

s i gns  and  duna t i on  o f  ma in tenance  and  p l acemen t .

Su r face  b l as t i ng  i s  no t  p l anned  a t  t h i s  unde r -

g round  m ine .  I f  such  b l as t l ng  becomes  neces -

sa ry  f o r  s  ome  reas  on  ,  r f  B l as  t i ng  A rea r r  s  i gns

w i l l  be  pos ted  on  aecess  roads  and  on  pub l i c

roads  w l t h i n  200  f  ee t .  I n  add j - t i on  '  t he

b las t i ng  a rea  w i l l  be  consp i cuous l y  f l agged

in  t he  v j - c i n i t y  o f  cha rged  ho les .  A l l  o t he r

requ i renen ts  o f  t he  U tah  DQGM m in ing  regu la -

t i on  pe r t a i n i ng  t o  su r f ace  b l as t i ng  w i l l  a l so

be  sa t i  s f  i ed "  .

I
\

RECEIVHD

MAY I 7 lgg5.

Div l r i 0 i t  t )F  O IL
GAS & fUlf\, l lNG

In  t he  even t  t ha t  su r f ace  b l as t i ng  becomes
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T a b l e  3 . 4 . 6 . 1

S i  g n  M a  i  n  t a  i  n a n c e

S t r e a m  B u f  f  e r  Z o n e  S i g n s

' !  P e r  i m e t e r  M a r - k e r s

V e g e t a t  i o n  R e f  e r e n c e  A r e a

M i n e  I  d e n t i f i c a t i o n  S i g n s

T o p  S o i l  S i g n s

B  l a s t  i n g  E i  W a r n  i  n g  S i g n s

R o a d  E i  C a u t i o n  S i g n s

F  l a m m a b  l e  M a t e n i a  l s  S i g n s

H a z a r ^ d o u s  M a t e r i a l  S i g n

t/f-#

U n t i  I  B o n d  R e l e a s e

U n t  i  I  B o n d  R e l  e a s e

U n t i  I  B o n d  R e l e a s e

U n t i  I  B o n d  R e l e a s e

U n t i l  s o i l  i s  n e d i s t r i b u t e d

U n t i l  a l l  h a z a r d o u s  a c t i -
v  i  t y  i s  c o n c  l u d e d

U n t i  I  B o n d  R e l e a s e

U n t i l  a l l  s u c h  m a t e n i a l
i s  r - e m o v e d

U n t i l  a l l  s u c h  m a t e r i a l
i s  n e m o v e d

i  . $ - - ; '

frl,:tY I ;, lggs

|  . , ,  , : ; . . , : , ;  
t . - ) , f  , . t ; ,. , . 1, . i-, i\,iiirjiI.,j.*

t " P e r i m e t e r  M a r k e n s -  T h e  p e r m i m e t e r  o f  t h e  m i n e  d i s t u n b a n c e  a r e a  i s

m a r k e d  w  i t h  s t e e l  r o d s  a p p n o x i m a t e l y  4 t  i n  l e n g t h  ( r o o f  b o l t s )  a n d

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

s u c h  a  , i . . ' , , ' ' t " .  t h a t  a  p e n s o n  c a n  s i t e  f  r - o m  o n e  r  o d  t o  t h e  n e x t  a n d

t h e  l i n e  c a n  b e  c l e a r l v  d e t e r m i n e d .
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r egu la t i ons  on  sa f  e t y ,  f  i r e  con t ro l  and  secu r i t y  j - n

unde rg round  and  su r f ace  a reas ,  as  d i scussed  be low .

3 .Ln .6 .1 Si&ne

S igns  used  on ' t he  p rope r t y  a re  eons t ruc ted

o f  su j - t ab le  ma te r ia l  ,  emp loy  un i f  o rm and

s tanda rd  des igns  and  con fo rm  to  l oca l
!

o rd inances  and  cbdes .  They  w i l l  be  ma in -

ta i \ d  du r ing  thF  conduc t  o f  a l l -  ac t i v i t l es

to  wh i \  they  pe fu ta in .  The ga te  a t  the  main

en t rance  w bq  pos ted  w i t h  a  s i - gn  con ta i n -

i ng  the  company - |qame,  add ress ,  t e lephone  num-

number .

Su r face  b l as t i

gr ound m j-ne .

sa ry  f o r  some

r^ r i 11  be  pos ted

roads  w i th in  2

b las t i ng  a rea

in  t he  v i e i n i t

requ i remen ts  o

t i on  pe r t a i n i n

be  sa t i s f i ed ,

g  i s  no t  p la ry red  a t  t h i s  under -

f  such  b l as t i ng  becomes  neces -

eason ,  t rB las t i ng  A rea r r  s i - gns

on  access  roads  and  on  pub l - i c

0  f ee t .  I n  add i t i on ,  t he

i I l  be  consp icuous l y  f l agged

o f  cha rged  ho Ies .  A11  o the r

the Utah DOGM mJ-n ing re  gu la-

t o  su r f ace  b l as t i ng  w i l l  a l so

su r face  b l -as t i ng  beconesIn  the  even t  t ha t
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,, jgBS

C o m b u s t  i b  l e  n o n - c o a  I  m a t e r ^ i a  l s  s u c h  a s  p a p e r '

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

t r a n s p o n t e d  t o  a n  a p p r o v e d  s a n  i t a r y  l a n d  f  i  I  I  a n d

d i s p o s e d  o f .

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

c a p a c i t i e s  o f  1 , 0 0 0  a n d  5 , 0 0 0  g a l l o n s .  T h e  t a n k s

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

s l o p e  o n  s h a f  t  o p e n  i n g .  T h e  s t o n a g e  t a n k s  w  i  I  I  b e

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

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

w i t h  e x i s t i n g  s o i l  c o n d i t i o n s .  T h e  t a n k s  w i l l  b e

i n s p e c t e d  t o  e n s u n e  n o  l e a k a g e  i  n  t o  t h e  s u n n o u n d  i  n g

s o i l .  A l l  s u r f a c e  t a n k s  w i l l  h a v e  p r o t e c t i v e  b e r m

c o n s t r u c t e d  w  i  t h  i n  9 0  d a y s  o f  p e r m  i  t  a p p n o v a  |  ;  A l s o ,

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

n u n s  d i n e c t l y  t o  t h e  s e d i m e n t  p o n d .  ( S e e  P l a t e  2 - 2 ) .

L o o s e  c o a  I  a n d  t h e  c o a  I  f  a c e s  a n e  s p r a y e d  w  i t h

w a t e n  p n i o r  t o  a n d  d u r ^ i n g  c u t t  i n g  b y  t h e  w a t e r

s p n a y s  o n  t h e  m a c h  i n e s .  I  n  a d d  i t  i o n  r  n o u t  i n e

p e r i o d i c  ( Z O - m i n u t e s )  i . r s p e c t i o n  a n d  t e s t s  a n e  m a d e

f o r ^  m e t h a n e  g a s  d u r i n g  t h i s  o p e n a t i o n .

l

'  . : r\. t q,v, ll.,-

l ; , , ; : i " ; r o' ' . , r l , , l \ - l
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l. Bu i l d i ngs  and  s t r uc tu res  a re  p ro tec ted

aga ins t  f i r e  by  the  l oca t i on  o f  ad .equa te

numbers ,  s i zes  and  t ypes  o f  f i r e  ex t i n -

gu i she rs  i n  comp l i ance  w i t h  r egu la t i ons .

Wate r  i s  ava i l ab le  f rom the  su r face

wa te r  d i s t r i bu t i ng  sys tem.

3 . l n .6 .3 .3 .1 Fac i l i t i - es

D i scussed  above unde r  Sec t i on  3 ,  l n . 6 .3 ,3

3 .  /+ .6 .3  .3  .2 Coa l  S toekp i l es

Mon i - to red  da i1y .

Re fuse  P i l es

Co-Op does no produce processed coa I  and

does not  produce coa I  re fuse.

3.1 r .6 .3 . /u Exp los i ves

Th is  i s  an  underg round  m ine  us ing  con t i n -

uous  m in ing  me thods  wh i ch  does  no t  neces -

s i t a te  t he  need  f o r  b l as t i ng .  I n  t he

even t  b l as t i ng  wou ld  be  necessa ry  i t  wou ld

be  i n  aeco rd .ance  w i t h  ex i s t l ng  f ede ra l

and  s ta te  l aws .

3-29
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A l l  s u n f a c e  w o n k ,

t  i o n  i s  c o m p  l e t e d

f  a c e  b  l a s t  i n g  i s

t e r m .

s u c h  a s  s i t e

a t  t h i s  t i m e .

a n t i c i p a t e d  i n

p  r e p  a  r a -

-/'- I

No sur=  |
\

t h e  p e n m i t  
\

--)

{

^:1 --.
f ' ,  " '

' i  
l .

J$s5

3 . 4 . 6  . 4 Comp I  i ance  w  i  th  ReSg_ lg t  i ons

C o - O p  M i n i n g  C o m p a n y  w i l l  c o m p l y  w i t h  a l l  f e d -

e r a  I  a n d  s t a t e  r e g u  I  a t  i o n s  p e n t a  i  n  i n g  t o  t h e

o p e n a t i o n  o f  t h i s  m i n e  w i t h i n  t h e  p e r m i t  a n e a '

3 . 4 . 6 . 4 . 1 R o u t i n e  R e P o n t s

A l  I  r o u  t  i n e  r e p o r t s  p e n t a  i n  i n g  t o  t h e

o p e r a t  i o n  w  i  |  |  b e  s u b m i  t t e d  t o  t h e  p r o -

p e n  g o v e r n m e n t a  I  a g e n c i e s ,  i n  p a r t  i c u -

l a n  t h o s e  r e q u  i n e d  u n d e n  C F R  3 0  C h a p t e r

7 5 . 1 8 0 0 - 1 8 0 8 .

3 . 4 . 6 . 4 . 2 Repon t  i  ng  o f  Acc  i  den  t s

A l l  a c c i d e n t s  w i l l  b e  r ^ e p o r t e d  t o  M S H A

i n  a c c o n d a n c e  w  i t h  C F R  3 0  C h a P t e r  1

S u b p a r t  B  p a r .  8 0 .  l 0 B 0  . 1 2 i  5 u b p a r t  C  p a r '

'1,].,'t tf'

i  i l ,  / \ F -
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B0 .  20 -  BO .2 /+ ;  and  Subpar t  D  pa r  .  B0  .  30 -

80 .33 .  Such  repo r t i ng  w i l l  a l so  i ne lude

the  U tah  DOGM,

3 . /+ .6 .1 r . 3 Co r rec t i ve  Ac t i on  Acc iden t s

Immed ia te l y  a f te r  an  acc iden t  r  & r r  on -

s i t e  i nves t i ga t i on  w i l l  be  i n i t i a t ed  by

company  sa fe ty  pe rsonne l  accompan ied .  by

fede ra l  and  s ta te  o f f i c i a l s  i f  r equ i red .

The  i nves t l ga t i on  and  repo r t  w i l l  de te r -

m ine  t he  cause  o f  t he  acc i - den t ,  con t r i bu t -

i ng  f ae to r s  and  me thods  f o r  p reven t i on .

Co r ree t i ve  ac t i on  w i l - l  be  t aken  immed i -

a te l y .  A l l  da ta  w i l - l  be  rev i ewed  w i t h

! !mine per  s  onnel  a t  the i r  re  gu lar  saf  e  t ; r

meet ings and per t j -nent  data  r * i l - l  be  in -

co rpo ra ted  i n to  sa fe t y  t r a i n i - ng  c l asses .

Federa l  r  s ta te  and  o the r  app rop r ia te

o f f i c i a l s  w i l l  be  no t i f i ed  , o f  a l - l  acc i -

den ts  i n  aeeordanee  w i th  cu r ren t  regu la -

t i - ons .

3  . [ n . 6 .  / r .  l n Gogd Houselceepi r lg

:

be l l eves  t ha t  nea t ,  c l eanThe conpany
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wo r k i ng  a reas  . a re  conduc i ve  t o  g rea t -

e r  sa fe t y ,  p r i de  and  p roduc t i v i t y .

I  t s  p rac t r ' ce  w i l l  be  t he re f  o re  ,  t o

requ i re  tha t  supp l i es  and  ma te r ia l s

be  s  t o red  nea t l y  i n  d  e  s  i gna ted  a red  s  r

t ha t  t r ash  be  e l eaned  up  da i l y  and

t ranspo r ted  t o  eon t ro l  a reas  f o r  d i s -

posa l  and  t ha t  sp i l l age  o f  eoa l  o r

o the r  ma te r i a l s  be  reduced  t o  a  m in i -

mum.  I nadve r ten t  sp i l l ages  w i l l  be

removed  as  soon  as  poss ib l e .

3 . / + .6 . / + .5 . M ine  Maps

Maps  o f  unde rg round  sec t i on  wo rk i ng

w i l l  be  upda ted  by  Sec t i on  Fo remen

us ing  t he i r  own  measu remen ts  o f  f ace

advance  and  w id th .  Sec t i ons  w i l l  be

regu la r l y  and  accu ra te l y  su rveyed  by

the  Sa la r l ed  Pe rsone l  and  a l l  m ine

maps  w111  be  kep t  up  t o  da te  and  f i l ed .

These  reco rds  w i . l l  be  repo r ted  t o  bhe

app rop r i a te  agenc ies  as  requ i re ,C  by

c l r r r e n L  r c g l l l a . t ,  i  o n l ; ,
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3 . 4 . 6 . 4 . 6 M  i  n e  R e c o n d s

M i n e  o p e n a t i n g  n e c o r d s  w i l l  b e  m a i n t a i n e d

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

f  o r c e ,  c o n d  i  t  i o n s ,  e t s .  T h e s e  n e c o r d s  w  i  |  |

b e  m a i n t a i n e d  i n  t h e  m i n e  f i  l e s  a n d  w i  |  |

b e  a c c e s s i b l e  t o  a u t h o n i z e d  p e n s o n n e l l  w h e n

n e c e s s a n y .

O p e n a t i o n s  S c h e d u l e3 . 4 . 7

T h e  m i n e  o p e n a t i n g  s c h e d u l e

t o  c h a n g e  f r o m  a  v a n i e t y  o f

m a n k e t ,  U h d e r g n o u n d  m i n i n g

e t c .  H o w e v e r ,  t h e  f o l l o w i n g

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

c a u s e s ,  i . e . ,  s t r i k e s ,  c h a n g e s  i n

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

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

3 . 4 . 7 . 1 A n n u a l  P r - o d u c t i o n  f o n  P e n m i t  T i m e

I  f  t h e  m a r k e t  c o n d  i  t  i o n s

c o u  l d  n e a c h  2 0 0 , 0 0 0  t o n s ,

t o n s ,  ( p r o j e c t i o n )  b V  t h e

2 0 0 ,  0 0 0  t o n ,  a n  a p p r o v a  I

i n  a c c o n d a n c e  w  i t h  S e c .

w a r r a n t ,  a n n u a l  p n o d u c t i o n

a n d  i n c n e a s e  t o  4 0 0 , 0 0 0

y e a n  1 9 9 5 .  P r ^ i o r  t o  t h e

f r o m  t h e  E x e c u t i v e  S e c r e t a n y

3 , 1  U A R  w i l l  b e  g a i n e d .

3 . 4 . 7  . 2 O p e r a t  i  n g  S c h e d u  I  e

The  m ine  w i f  l  ope ra te  240  days  pe r  yea r ,

5  days  pen  week  to  p roduce  the  above  ton -
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3  .  / + .7

3.4 , .6 .4 , .6 M i n e  R e c o r d s

Mine  ope ra t i ng  re  co rds  / i 11  be  ma  j -n -

ta ined  da i l y  t o  show p r f  og res  s  ,  p ro -

duc t i on ,  wo rk fo r ce  ,  l ond i t i ons  ,  e t c  .

These  ' r eco rds  w i l l -  / be  ma i -n ta ined  i n

the  m ine  f i l es  add  w i l l -  be  access ib le

to  au tho r i zed  pb rsonne l  when  necessa ry

t i - ons  Schedu le

The  m ine  ope ra t i r i s c h

sub j  ec t  t o  change

s  t r i ke  s  ,  change  s

cond i t i ons ,  su r f a

fo l l ow ing  da ta  s ow the

du le  as  ou t l i ned  i s ,  o f  cou rse ,

a  va r i e t y  o f  causes ,  i , e . ,

a rke t ,  underg round  m in ing

e t nspo r ta t l on ,  e te .  Howeve r ,  t he

ro j  ec ted  pe r f o rmance  s  .

3  .  ln .71. Annual

An a l  p roduc t i on ;  200 , \ 00

400  , 000  Tons  r  (  p ro j  ec t

oduc t i on  f o r  Pe rm l t  T ime

Tons ,  i nc reased

n ) .t

I
' ) 1 r 1 . )

) . 4 . l . d 0pe rat ine .,  F g,hgdul.e

The  m ine  w i l l  ope ra te  2 / rO  days  pe r  yea r ,

5  days  pe r  week  t o  p roduce  t he  above  t on -
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ages .  I t  w i l l -

m ine r : s  work ing

produc ing / r00 +

use  a  t o ta l  o f  30  +

3  sh i f t s  pe r  day  and

ton  pe r  sh i f t  pe r  un i t .

3. / r .7 .3 Epp loymen t

To ta l  pe rsonne l  w i l l

w i l l  be  sa la r i ed  and

M lne  Pe rm i t  A rea

The  pe rm i t  a rea

owned  in  fee  by

35 ,  5  o f  whom

hour l y  emp loyee  s  .

i s  made  up  o f  p rope r t i es

COP Deve l -opmen t  Company .

b e

3A

3  .  / u .B

3 . / n .8 .1 Ac reage  an4  De l i nea t i on

The  pe rm i t  a rea  compr i ses  app rox ima te l y

900  ac res  l oca ted  and  ou t l i ned  as  shown

on  P la te  2 -1  .

3 .  / 0 . 8 .2 M i n i n g .  S . e q u e n c e q

P la te 2-3 s h o w  t h e  m i n i n g

p rope r t y  each  yea r  f o r

yea rs  and  each  f ' j  ve  yea rs

the  l i f e  o f  t he  m ine .

sequence  on  t he

the  f i r s t  f i ve

the rea f t e r  f o r
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3. / * .8 .3 A c r e a g e  i n  E a c h  S c h e d u l e d

YEAR

198  l r

1 g85

1gB6

1987

19BB

1 989  -1  gg3

199  / , -1998

1 999 -2003

3 .  l o . 9 M ine  P lan  A rea

The r fm ine  p l an  a rea r t  i s

pu rposes  o f  t h i s  sec t i on

the  pe rm i t  a rea .

' I ' h e  p e r m i t  a r e a  h a s  b e e n

v i o u s l y  ( S e c t i o n  3 .  / r .  B )  .

S e q u e n c e  o f  U n { e n g n o u n d  A c t i v i t y

( N o t  S u r f  a c e  D  i s t u r b a n c e )

A C REAGE

11

11

13

65

62

65_

de f i ned  f o r  t he

to  cons i s t  o f

d i scussed  p re -

The  t en ta t i - ve

each  ac t i v i t y

l ows :

ac reage  s  t o  be

des  c r i bed  above

d i s tu rbed  f o r

a re  as  f o l -
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3 .  / r .  8 .3

1986

1g87

1988

1g8g-

199 /u -

1999-

3 .  l r . 9

The permi - t

v i ous l y  (Se

a n  a r e a t r  i s

t h i - s  s e c t i o n

de f l ned  f o r  t he

to  cons i s t  o f

A c r e a s e  i n  E a c h  S c h e d u l e d

S e q  u e n c  e

ACREAGE

13 ,

6s
,6,5 ,

65

ne  P lan  A rea

11

11

11

11

993

998

003

e a .

r ea

1 0 n

h a s  b e e

3 ' l r . B )

n  d i scussed  p re -

The  ten ta t l vq
i

eaeh  ac t i v i t y i

l ows :

ac reages  t o  be

desc r ibed .  above

d i s tu rbed  f o r

a re  as  f o l -

YEA

198 /+

1 gB5

The f rm i -ne

o s e s  o

t he  pe rmf
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. I

Mine  Shop  Area

M ine  Aceess  Road  . ' 5 ,T
Por ta l  and Pad Are as J ,  J , , *

,  Sed imen t  T rea tmen t  A rea

S c a l e s  A r e a i  . ' " j  
: . . r t

ENVIRONMENTAL PEOTECTION
%

,1V.5 'acr .es

2 .15  ac res

5 -1  ac res

.5  ac res

1 ,  / , ,2  
: ._ res

'  
L _ l r .  l **{.,[(

F.

U '

3.5

3.5 .1 Prese tva t i o -n  o f  -Land  Use

COP Deve lopmen t  Company ,  wh i ch  i s  t he  l ega l

owne r  o f  a f  f  ec ted  su r f ace  ope ra t i - ons ,  an t i -

c i pa tes  t ha t  t he  pos  t  m in i ng  l - and  uses  o f

t he  a f f ec ted  a reas  w i l r  r ema in  t he  same

as  t he  p rem in ing  l and  uses .  These  uses  a re

i den t i f  i ed  i n  chap te r  / n .  s t a te  o r  l oca l

gove rnmen ts  have  no t  p roposed  any  changes

in  l and  use  f o l l ow ing  rec l ama t i on .

0nee  ope ra t i - ons  i n  an  a rea  have  ceased ,

t l r r :  d i s t u rbed  a rea  w i l l  be  scn . r i f i ed ,

s  l oped  and  seeded  be fo re  t he  ncx t  g row ing

season  '  The  s i t e  w i l l  be  reseeded  w i  b t r  a

m ix tu re  o f  seed  such  as  moun ta in  va r i t ,  i e s

o f  whea tg rass ,  ha rd  f escue  r  o r  spec ies
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t r a n s m i s s i o n  f a c i l i t i e s  w i l l

A p p e n d i x  1 0 - C .

b e  c o n s t n u c t e d  t o  b e  r a p t o r  p r o t e c t e d .  S e e

C o - O p  i s  f u n t h e r  c o m m i t t e d  t o  r e p o n t  t h e  p n e s e n c e  o f  a n y  G o l d e n  e a g l e s

a b s e n v e d  o n  t h e  p r o p e r t y  t o  t h e  D i v i s i o n .

ffiH'CHf YHD
ftrAY I 7 rcsS

I  I t l t I  i . L r . "-^  , ,orU/V 
{ , tL  .

GAs o  ^ - . - ' ,  o /L_. ,\., q ir/i AJjtVG
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spec i f i ed  by  t he  D i v i s i on  o f  0 i 1 ,  Gas ,

and  M in ing .  G rass  w i l l  be  ma in ta i ned

by  fe r t i l i za t i on  o r  reseec r  i ng  uy ' t i f  s tab le

up  to  f  i ve  J rea rs .  (  See  In te r i ; {  Rec lamat ion

P lans  \  Append i x  3 -C ,

The  p ropo \ed

po r ta l  w i l

Th i s  w i l l  ac

c  on t ro l l i ng

s ides  w i t h  vege

ing  g row th .

m 1 . n e  a c  c e s  s

b e  r e c l a i m e d

a t i

ads  t o  t he  m ine

and  revege ta ted .

revege ta t i ng  t he  h i l l -

comparab le  t o  ex i s  t -

omp l i sh  a " ua l  pu rpose  o f

rdnof f  an

Co-op

s  t a te

Coa l  Com

and l-o ca

v i 11

l and use

coope ra te

p lans and

w i t h  a l l

p rog rams .

Emery  Coun ty a  on ing or nances

the  Bear  Ca yon Mine p la a rea

M in ing ,

c l ass i f y

as  I ndus t r i a l

P ro jec ted  Impac ts  o {  l , I i + ing

on Current  and Future  Land

The  managemen t

pac t s  f r om the

ob j  ec t i ves

Bear  Canyon

and the i -  m-

Mj .ne per -
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t a i n i ng  t o  t hese

c r i bed  i n  de ta i l

ob j  ec t i ves  a re  des -

i -n  Chap te r  l n .

f ,mppc ts

App rox ima te l y  10  ae res  o f  so i l  w i l l  be  d i s -

t u rbed  w i t h i n  t he  pe rm l t  a rea .  Th i s  i ne l - udes

loadou t  a reas ,  o f f i ces ,  shops  and  subs ta t i ons ,

road . s ,  po r t a l  a reas  and  t he  t opso i l  s t o rage

area  .

The  redue t i on  i n  des i r ab le  p l an t  spec ies  w i l l

t empo ra r i l y  r educe  f o rage  p roduc t i on  and  w i l d -

l - i f e  capac i t i es .

The  sho r t - t e rm  nega t i ve  impac t  o f  vege ta t i o r t

r emova l  wou ld  be  ou twe igh ted  by  t he  pos i t i ve

impae ts  o f  r evege ta t i on  and  imp roved  f i r e

p ro tec t j - on  and  p reven t i on .

Wi ld l i f  e  j -n  the area wiJ . l  adapt  to  the ope : ra-

t i  on  l n  a  r e l a t i ve  sho r t  t im r :  as  w i t nessed  by

ex i s t i ng  coa l  ope ra t i ons .  P roposed  cons t ruc -

t i on  may  t empora r i l y  d i s rup t  w i l d l i f e  i f  human

d i s tu rbance  i s  no t  kep t  t o  a  m i -n i r num.  Th " " * '
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t op i cs  a re  d i scussed

Repo r t ,  Chap te r  1  0 .

i n  de  ta i l  i n  t he  Wi l "d l i f  e

Cgntrg l  l$easurps tq Mi t isatg

Impac ts .

3 .5 .1  .2

Ree lama t i on  ac t i v i t i e s

w i l l  be  d i r ec ted  t owa rd

ove ra l l  impac t  o f  coa l

can  be  accomp l i shed  bY

o f  t he  d i s t u rbed  a reas

rec la imed .

i n  t he  pe rm i t  a rea

mi-n imi  zLng the

min ing  .  Th i  s

ca re fu l  p lann ing

tha t  mus t  be  l a te r

The  m j_ne  su r face  ope ra t j -on  fac i l i t i es  p ro -

posed ,  w i l l  be  re tu rned  t o  a  w i l d l  i - t e /

g raz ing  hab i t a t  a t  t he  conc lus i on  o f  t he

min i -ng  ope ra t i on .  The  p remin ing  and  p ro -

posed  pos tm in ing  uses  a re  t he re fo re  i den -

t i ca l  f  o r  a l l  a reas  .  (  ChaP te r  / r )

The  i n i t i a l  s t ep  i n  t he  rec l ama t i on  p l an

i s  t o  sea l  a l l -  l a rge  d l ame te r  open ings .

Th i s  w i l l  be  accomp l i shed  by  back f i l l i ng

these  open ings  w i t h  non -combus t i b l e  ma te -

r i a l .  The  sea l s  w i l l  be  des igned  so  t ha t
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mine  d ra i nage ,  i f  any ,  w i l l -  no t  en te r

r i u r f a  ee  wa te r  bod ies .  Fo r  a  more  de -

t a i l ed  desc r i p t i - on  o f  t he  sea l i ng  o f

open ings  see  See t i on  3 .6 .3 .1 ,  Sea l i ng

o f  M ine  Open lngs ,  D r i I l  Ho les ,  We11s ,

e t c .

The  nex t  s t ep  i n  r ec l ama t i on  wou ld  be

the  remova l  o f  a l l  su r f ace  s t r ue tu res ,

equ ipmen t  and  road  b l ack top .  Nex t ,  111

so l i d  was te  gene ra ted  i n  abandonmen t  op -

pe ra t i on  w i l l  be  eo l l ec ted  and  removed

f rom the  rec l a im ing  a reas .  Add i t i ona l

i n f o rma t i on  conce rn lng  t h i s  aspec t  o f  t he

rec lama t i on  p l an  j - s  p resen ted  i n  Sec t i - on

3 .6 .3 .2 ,  ,  Remova l  o f  Su r face  S t ruc tu res .

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

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

b e  t h e  n e x t  r e  e l - a m a t i o n  a c t i v i t y .  O n c e

b a e k f i 1 1 i n g  i s  c o m p l e t e d ,  d r a i n a g e s  w i l l

b e  r e t u r n e d  a n d  d i s t u r b e d  a r e a s  w i l l  b e

g r a d e d  a n d  r e c o n t o u r e d .  A  d e t a i l e d  d e s -

c r i p t i o n  o f '  t , t r j s  r c ( ) l a . m r r l , i o n  p h i i . s e  i s
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f  ound  i n  Se  c t i on  3  .6  .  l n  ,  Back f  i l l i ng  and

Grad ing  P lans .

A  su i t ab l y  pe rmanen t  and  d i ve rse  vege ta -

t i ve  eove r ,  as  r equ i red  by  t he  app rop r i a te

l and  managemen t  agency ,  w i l l  be  es tab l i shed

on  a l l -  a f f ec ted  l and .  (See  Sec .  9 .5  and  10 .5

fo r  de ta  i  l s  )  .

Land  ree lamat ion  w i l l -  t ake  p lace  as  soon

as  poss ib l e  a f t e r  su r f ace  d i s t u rbance .

A l l  cu t  and  f  i l l  s l ope  s  re  su l - t i ng  f  rom c  on -

s t r uc t i on  o f  t he  access  road  w i l l  be  s tab i -

l i zed  and  revege ta ted  a t  t he  f i r s t  seasona l

oppor tun i - t y .  A reas  occup ied  by  suppor t

f ac i l i t i e s  such  as  roads ,  o f  f i - ce  bu i l d i t r gs ,

shops  and  coa l  hand l i ng  s t ruc tu res  w i l l  no t

be  rec l a imed  un t i l  cone lus i on  o f  t he  m in -

i ng  ope ra t i on .

3.5 .2 Prote  c t i -on o f  Human Value s

There  a re

wor thy  o f

no  pub l i c  pa rks

p rese rva t i on  i n

no r  h i s t o r i ca l  s i t es

the  pe rm i t  a rea .

P ro jec ted  Impac t  o f  M in i pe

on  Human  Va lues  '  H i s to r i ca l

and Cul tura l

3.5 .2 .1

3-  / .1
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The  p ro  j  ec ted  impac t  o f  m i -n ing  on  cuJ -

t u ra l  r esou rces  can  be  d i r ec t  o r  i n -

d i r ec t .  D i r ec t  impac t s  a re  a  d i r ec t

consequenee  o f  p " " ; ee t  deve lopmen t  and

ope ra t i - on ,  sueh  as  ea r t hmov ing .  f  n -

d i r ec t  impac t s  a r i se  f r om ac t i v i t i e s

tha t  a re  no t  s t r i c t l y  pa r t  o f  t he  p ro -

j ec t  deve lopemen t  and  ope ra t i on ,  such

as  changes  i n  1oca l  popu la ton .

3.5 ,2 .2 Con t ro l  Measu res  t o  M i t i ga te

I m p a c t s

Co-Op i s  comm i t ted  to  take  a  |  |  necessany  s teps

to  nemedy  an  y  advense  impac ts  f  nom s  I  i des  and

t o  n o t i f  y  t h e  D i v i s i o n  b y  t h e  f a s t e s t  a v a i  l a b l e

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

3 . 5 . 3  P r o t e c t i o n  o f  H y d r o l g g i c  B a l a n c e

Co-op  M ln ing  Company  w i l l  conduc t  a l - l  m ine  s i t e

ope ra t i ons  i n  such  a  way  as  t o  m i -n im i ze  po ten -

t i a l  impac t  t o  su r face  and  g round  wa te r  qua l i t y .

Wate r  o r i g ina t i ng  i n  o r  f l ow ing  th rough  d i s tu rb -

ed  a reas  w i l l -  be  co l l ec ted  by  a  d ra i nage  con -

t r o l  s ys tem and  t he  add i t i ona l  suspended  ma te -

r i a l  a l - l owed  t o  se t t l e  i n  a  sed imen t  t r ea tmen t

f ac i l i t y  be fo re  d i seha rge  i n to  t he  na tu ra l
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d ra inage  sys  t em .

na tu ra l  d ra inage

Po  s  tm in i ng  l and

m in ing  use r  &nd

the  rec l ama t i on

co rd ing l y .

No  pe rmanen t  changes  to  the

channe l s  a re  an t i c i pa ted .

use  w i l l  be  s im j - l a r  t o  p re -

t he  hyd ro log i ca l  aspec t s  o f

e f f o r t  have  been  p l anned  ac -

P resen t  m ine  po r t a l s  a re  des igned  t o  ensu re

tha t  wa te r  w i l l  no t  be  d i scha rged  f r om the

m ine ,  once  t he  wa te r  r i gh t  i s sue  i s  r eso l v -

ed  and  t he  p resen t  d i scha rge  w i l l  be  u t i l i zed .

I n  comp l i ance  w i t h  30  CFR 75 ,1711 -2 ,  sea l s  w i l l

be  i ns ta l l ed  i n  a l l  en t r i es  as  soon  as  m in ing

i s  comp le ted  and  t he  m ine  i s  t o  be  abandoned .

The  sea l s  w i l l  be  l oca ted  a t  l eas t  25  f ee t  i n -

s i de  t he  po r t a l -  mou th  en t r y .

cu l i - na ry  wa te r  usage  a t  t he  m ine  s i t e  w i l l  qua11-

f y  as  a  pub l i c  wa te r  supp ly  and  w i l l -  mee t  S ta te

o f  U tah  p r imary  and  secondary  wa te r  s tand .a rd  s  .

3.5 .3 .1 P r o  j  e c t e d ,  I - $ p a c _ t - g  . o f  M i n i n g  o n

t h e  G r o u n d  W a t e r  H y d r o l o g i c

B a l a n  c  e
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Geo logy  l a rge l y  con t ro l s  t he  occu r rence

and  qua l i t y  o f  wa te r  i n  anY  reg ion .

S ince  t he  reg ion  su r round ing  t he  m ine

p lan  a rea  cons i s t s  o f  t he  same  geo log i c

fo rma t j - on ,  t he  e f f ec t s  o f  m in l ng  on  hyd ro -

l og i c  ba lance  shou ld  be  t he  same  th rough -

ou t  t he  a rea  ,  Fu r the r  ,  i t  can  be  as  su rned

tha t  t he  impae ts  f r om fu tu re  m in ing  w i l l

be  t he  same  as  t he  m ino r  impac t s  t ha t  have

resu l t ed  f r om the  m in ing  o f  t he  pas t  50

yea rs .

The  ex i s t i ng  hyd ro log i c  ba lance  w i l l  be

d i scussed  j - n  de ta i l  i n  Chap te r  7 ,  Hyd ro -

l ogy .

3.5 .3 .2 Cont ro l  Mqasure  s  to  la l_ t iga te

f.mpa c t s

No  s i gn i f i can t  impac t s  t o  t he  g round  wa te r

sys tem a re  expec ted  f r om the  m in ing  gpe ra -

t i on .  The  g round  wa te r  mon i t o r i ng  p l an '

d i scussed  i n  Sec t i on  3 -5 -3 .3 ,  w i l l  p rov i rCe

3- l r l r



': .' 'r I i: f \i,fffl)

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

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

w a  l ; c t '  t i y  s  l , e m  .  N o  s u r f  a c e  o n  g n o u n d  w a t e r  w  i  I  I

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

I [ '  n r i r i t ;  w a t , c r  i . s  c n c o u n t , e r e c l  a l ,  t , h e  w o r k -

i t r g  l ' a c e ,  w h i c h  o n  a n  a r e a w i d e  b a s i s

g e n e r a l l y  y i e l d s  l e s s  t h a n  1 0  g a l . / m i n .

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

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

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

w - L l - 1  t r e  d e s i g n e d  t o  a . l l o w  s u f f i c i e n t  t i n r e

f ' o r  i . j u t i [ ) o r r d e r l  s o . L i c j s  t o  s e t t ] e .  I I '  n e c e s -

s a r . y  r  n G c h a n i c a l  d e v i c e s  w i l l  b e  i n s t a l l e d

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

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

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

T h e  c o n s t r u c t i o n  o f  J ) r o p o s e c l  s u r f ' a c e  f a c i -

1 i t , i . c s  w i l l  r ' o r i u t L  - L n  i n c r o a s e $  o t '  b L r e  s u s -

p e n d e d  s o l i d s  c o n c e n  L r a t i o n  i n c r e a s e s ,  h o w -

e v e r  a r e  e x p e c t e d  t o  b e  t e m p o r a r y  b e c a u s e

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

r n e n t s  l , i r . r  t ,  s e c i i m e n  L  c o n t r o l  I ' e a t u r e s  b e  p r o -

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

I / 1985
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Wate r  quan t i t y  w i l l  r ema in  genera l l y  un -

a f f ec ted  due  t o  t he  geo log i ca l  eond . i t l ons

in  t he  m i -ne  a rea .  The re f  o re ,  t he re  w i l l

be  l i t t l e  o r  no  impae t  '  adve rse  o r  o the r -

w i se  ,  on  t he  hyd ro l - og i c  sys tem.

S ta te  and .  f  ed  e ra l  regu la t i - ons  (  :O  CFR 817  .51+

and  UMC S17 .5 ln )  r equ i re  t ha t  an  a l t e rna te

wa te r  supp ly  be  p rov ided  to  rep lace  any

wa te r  supp l i es  i n  t he  a rea '  Co -op  M in ing

Company wi l l  p rov ide th is  a l - ternate  supp ly

i f  needed .  Seve ra l  a l t e rna te  sou rees  o f

supply ex j- s t :

Wa te r  f rom sp r ings  cou ld  be  p iPed

to  t he  a f f ee ted .  s l t e .

1)

2 ) Wate r  r i gh ts  cou ld  be  pu rchased

fo r  sp r i ngs  damaged  by  Co-op

Min ing  Company . ,  o t r ,  a  l t enna te  wa te r

sha res  cou  l d  be  subs t  i t u t ed .  (See  App .

3 .3 .6 . ,  P roo f  o f  Owne rsh ip ) .
A  we l l  cou ld  be  d r i l l ed  a t  t he  a f -

f ee ted  s i t e  t o  p rov ide  an  a l t e rna te

supp l y  ( s i nce  a r t es i an  cond i t j - ons

do  no t  ex i s t ) .

3)

I
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l r ) Wate r  p roduced

be  p iped  t o  t he

i n  t h e  m i n e  c o u l d

a f f e  c  t e d  s  i t e  .

5)

Al te rna t i ve  / ,  may

qua l i t y  wa te r  and

va t i on  d i f f e rence  s

Wa te r  sha res  p resen t l y  owned  cou ld

be  t r ans fe r red  .

mean  t r ea t i ng  o f  poo re r

pump ing  t o  ove rcome  e1e*

In  t he  un l i ke l y  even t  t ha  i n i ng  adve rse l y

a f f ec t s  a  wa te r  sou rce ,  t he  Co -op  M in ing

Company  w i l - l  se l ec t  an  a l t e rna t i ve  a f t e r

cons ide r i ng  a l l  poss ib i l i t j - es  o f  each  s j - t e -

spec i f i c  c i r cums tance  .

3.5 .3 .3 Ground  h la te r  Mon i to r i ng  P l fn

A n  o n g o i n g  g r o u n d  w a t e r

w i l l  b e  c o n d u c t e d .

m o n i t o r i n g  p r o g r a m

3.5 .3 .4 Pro jec te l l  In rpacts  o f  Y in lnF .g+

lhe Sur f ,ace W.qter  H"ydro log i  c

"ba l .anc  e

') - /-7



T h e  o e c u r r e n c e  a n d  q u a l i t y  o f  w a t e r  i n  a n y

r e g i o n  i s  h i g h l y  c o n t r o l l e d  b y  g e o l o g y .

T h e  m a  j  o r i t y  o f  t h e  m i n e  p l a n  a r e a  j - s

s t L : o n g  s t r u c t u r a l l y  a n d  c o n s i s t s  o f  t h e

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

t h a t  m i n i n g  a c t i v i t i - e s  w i l l  h a v e  l i t t l e

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

s y s  t e m  .

3,5 .3 .5 Con t ro l  Measu res  t o  M i t i ga te

Impac ts  -  Su r : f ?ce  Wate r

Runo f f  f r om a l l  d i s t u rbed  a reas  w i l l  be

passed  t h rough  sed imen t  t r ea tmen t  f ac i l i -

t i e s .  Any  d i scha rge  f r om fac i f i t i e s  w i l l

be  mon i - t o red  i - n  acco rdance  w i t h  NPDES

perm l t  s t anda rds  and  s ta te  and  f ede ra l

r egu la t i ons .

T h e  e f f e c t s  o f  t h e  m i - n i n g  o p e r a t i , o n  o n

t h e  s u r f  a c e  w a t e r  s y s  t e m  w i l l  b e  a n a l . y  z e d

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

d e s c r i b e d  i n  t h e  n e x t  s e c t i o n .  I n  t h e  u n -

l i k e l y  e v e n t  t h a t  m o n i " t o r i n g  s h o w s  t h a b

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

3-  / r8 I



TABLE 3-6

cOMPREHENSTVq. WATER gp,AlrTy ANATyT-rCAL._SCHEpULE

FIELD MEASUREMENTS LABORATORY MEASUREMENTS

Discha rge

pH

Tempera tu re ,  A i r

Tempera tu re ,  Wa te r

) i S u r f a c e  w a t e r s  o n l y

f r on ,  t o ta l

Magnes ium,  t o ta l

To ta l  D i sso l - ved

To ta l  Suspended

S o l - i d s

s o l i d s ) (



a f f ec ted .  by  rn i n i - ng  ac t i v l t i e s ,  add i t i ona l -

s t eps  w i l l  be  t aken  t o  r ec t l f y  t he  s i t ua -

t i - on  i -n  consu l - ta t i on  w i th  s ta te  and  fede -

ra l  r egu la to r y  agenc ies .

3.5 .3 .6 Sur face  Wate r  Mon i to r i ng  P lan

An  ongo ing  hyd ro log i c  mon i to r i ng  p rog ram

wi l - l -  be conducted.

As  requ i red r  w& te r  qua l i t y  da ta  co l l ee ted

f rom su r face  wa te r  mon i to r i ng  s ta t j - ons

wi l l -  be submi- t ted wi th in  60 days o f  the

end  o f  each  qua r te r ,  depend ing  upon  the

speed .  o f  t he  l abo ra to r y  ana l yses .

3.5 . /+ Prese rva t i on  o f  So i l  Resou rces

Co-op  M in ing  Conpany  i s  p repa red  to  mee t  t he

requ i remen ts  spec i f  i ed  by  30  CFR 78 / r . 15  .

Back f  i l l i ng  r  so i l  s t ab i l i za t i - on ,  compac t i ng ,

g rad ing  and  any  o the r  necessa ry  ope ra t i ons

w i l l  be  pe r f o rmed  when  necessa ry  w i t h  t he

bes t  t echno logy  ava i l ab le ,  as  app roved  by

the  regu la to r y  agency .  Sec t i on  3  , 6 ,  Rec lama-

t i on  P lan ,  p rov ides  a  de ta i l ed  d i scuss ion

3- / r9 4126/84



a f f ec ted  by  m in ing  ac t i v i t l e s '

s  t eps  r ^ r i l }  be  taken  to  re  c  t i f  y

t i o n  j - n  c o n s u l t a t i o n  w i t h  t ' s L a t e

add i t l ona l

t he  s i t ua -

and  f ede -

ra l  r egu la to r y  agenc ies

3 .5 ,3 .6  Su r face  W e r  M o n i t o r i n P 1an

An  ongo ing  hyd ro lq i c  mon i t o r i ng  p rog ram

wi l l  be  conduc te i f  i n  t he  even t  t hey

a r e  d e e m e d  n e c e sa ry .

A s  \ e q u i r e d , a te r  qua l i t y  da ta  co l l - ec ted

f rom \u r f ac wa te r  mon i t o r i ng  s ta t i ons

w i l l -  b e \ s

end of eafuh

m i t t ed  w i t h i n  60  days  o f  t he

qua r te r ,  depend ing  upon  t he

s p e e d  o l abo ra to r y  ana l yses .

3.5 .4 n  o f  So i l  Resou rces

Co-op  M ing  Company p repa red  t o  mee t  t he

requ] - r men ts  spec i f i ed  \ y  3A  CFR 784 .1  5  .

B a  c k f l 1 i ng  ,  s  o i1  s tab i l i \ za t i on  '  compac t i ng  '

g r a d

w i l

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

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

bes t  t echno logy  ava i l ab le r  a . s  app roved  by

the  regu la to r y  agency .  Sec t i on  3 .6 ,  Rec l - ama-

b ion  P lan r  F rov ides  a  de ta i l ed  d i sc l r ss i on

ese rva t

3 - / r 9



o f  t he  rec l - ama t i on  e f f  o r t .

3.5 .4 .1 Pro . i  ec ted  Impac t s  o f  M i4 i nF

on  So i l  Resou rces

S i n c e  L h e  B e a r  C a n y o n  M i n e  i s  & n  u n d € r . -

g r o u n d  m i n e  a t  t h e  s i t e  o f  a n  o 1 d  w o r k s ,

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

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

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

s o u r c e s  c o n s i s t  o f ' c o v e r a g e  o f  s o i l  b y

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

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

b y  r e m o v i n g  v e g e t a t i o n  r  r e d u e e d  f o r a g e

g r o w t h  d u e  t o  n u b r i e n  1 ,  d e g r a d a t i o n ,  r e -

d u c e d  w i l d l i f e  c a l ) i : I c i t y  a n d  p a r t i c u l a t e

e m i s s i o n s  t o  t h e  a i r .  H o w e v e r ,  t h e

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

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

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

h a n c e m e n t .

3.5 . / r .2 Con t ro l  Measu res  t o  M i t i ga te

I m p a c t s

T h e  o b j  e c t i v e  o f  t h e  p r o p o s e d

3-50
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so i l  s t ab i l i z i ng  r  compac t i ng ,  con tou r i ng

and  g rad ing  p rocess  i s  t o  e rea te  a  r ec l a im-

ed  su r f ace  t ha t  p rov j - des  a  va r i e t y  o f  t opo -

g raph i c  f ea tu res  t o  enhance  pos tm in ing  l and

use .

Sec t i on  4 .5 .1  ,  Pos tm in ing  Land  Use ,  and

Sec t i on  3 .6 ,  Rec lama t i on  ea r t hwo rk  ac t i v i -

t i e s  t o  be  conduc ted ,  Th i s  sec t i on  summa-

r i -  zes  the  s teps  to  be  taken  i n  the  back f  i l l  ,

so i l  s t ab i l i  zaL ion  r  compac tJ -on ,  con tou r i ng

and  g rad ing  p rog ram.

TErso i l  Rg lnova l  and  P ro leq t i pn

Be f  o re  any  new  cons  t r uc t i on  o r  m in i - ng  ac t i v i t y

tha t  w i l l -  d l s tu rb  the  su r face  o f  na t i ve  un -

d i s t u rbed  a re&s  r  t opso i l  w i l l  be  removed

f rom the  a f f ec ted  a rea  a f t e r  vege ta t i on

has  been  removed .  The  t opso i l  w i l l  be  seg re -

ga ted  f ro rn  any  o the r  ma te r ia l  removed  and

s tockp i l ed  sepa ra te l y  i n  a  s tabLe  s i t e

w i t h i n  t he  pe rm i t  a rea  p ro tec ted  f r om e ro -

s i on  r  compac t i - on ,  o r  con tam ina t i on .  The

s tockp i l e  w i l l  be  s tab i l i zed  by  seed ing .
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As  soon  as  ope ra t i ons  a re  conc luded  i n

each  d i s t u rbed  a rea ,  t he  removed  t opso i l

w i l l  be  red i s t r i bu ted  on  t he  s i t e  i n  t he

manner  requ i_ red  .  Me  t , i r ods  and  te  chn ique  s

a re  de ta i l ed  i n  Sec t i on  3 .6 .  L .4 ,  So i l

Red i s t r i bu t i on  and .  S tab i l  r za t i on .  (  See

Append i x  3 -D  App roved  t opso i l  hand l i ng

p lan )

To  t he  max imum ex ten t  p rae t i cab le ,  d i s t u rb -

ed  su r f aee  a reas  w i l l  be  back f i l l ed ,  com_

pac ted  and  g raded  acco rd ing  t o  t he  ap_

p roved  t  ime  s  chedu le  .  The  pu rpose  o f  t hese

ope ra t i ons  i s  t o  r e tu rn  d i s t u rbed  a reas

to  app rox ima te  o r i g i na l  makeup  and  con tou r .

whe reve r  poss ib re ,  back f i l l i ng  w i l r  r e tu rn

the  va r i ous  so i l  ho r i zons  t o  t he i r  o r i g i na l

s i t e  and  make  t hem compa t i b l e  w i t h  su r_

round ing  a reas .  Compac t i on  w i l l  he lp  t he

re tu rned  so i l s  r ema i -n  i n  p l ace .  G rad ing

w i l l  r es to re  t he  con tou r  t o  as  nea r  t he

o r i g i na l  s t a te  as  poss ib l _e ;  howeve r ,  be -

cause  o f  l oea l  cond i t i ons ,  l a rge -sea le

back f i l l i ng ,  compae t i on  and  g rad ing  w i l l

no t  be  poss ib l e  i n  many  a reas .
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o$ ilruf,,$:*p,,-cEs
4241 S lo te  Of f i ce  f3u i ld ing 'So l l  Lc rke  C i ty ,  U I  84114 'BU1 533 5711

Angust L7, 1983

l.tr. t{erdell J. Orren
Co-op l{inlrg Coupany
P. O. Box 1245
Itunttrgton, utah 84528

RE: {pproy?l^for 
(bnsolidaElon of

ToPsoLl Stoclglles
Uear Creek CanYon Mine
Affi/Oll laZS' Fgldgr libs ' 4 & 7
Ebery CotrntY' Utatr

Dear !fr. Orren:

Folto.ring is the approval of the proposed plan for consolldstlon of rhe

several topsltl stoctqiies located ai reirr Cnnyon. - The apprcrral llsts the
aoOffo*s for completirg tJre work arxl a change- ln the recmrxled seed ulx.

please be arpare that rallure to reet tlrese deadt trns w111 surbJegt Co*op to
a vlolatlon for fatlure to operate ln accotdance w'lrtr an aPproved plan.

Dlvlslon approval ls hereby granted to consolidate the gopgoff plles ln
Bear Cteek Canybn ard provlde LcEurate topsoll voltre ca1culatiglg-by
Argust 31, 1983 as proiosed fn Co*op Ufofig Coryany t s JrlE 24, .1983'ffirrc"t] -ipp*vdt-ib 

turFlmnr plorentr;n rebeures of topeoil $tockplles is

;ffirfi Agtr ift o<""ptGrf ;f 
"iul,"r"g 

rhe sed mtu< proposed. Ttre use of rhe

"eea 
rnlx listed tn Artachrent 2-A ts not recomended fo; tops-oil pilq

d;g,gffid;;-M "lu"[s 
G.i d*d, gtren 20J]0 year6 of growttr, would in all

i11*f ifrood cause problenns ln the ropsoll redLstrlbutton process. It is
sqgg*"t"g thar Co-op utillze * *pplopiirt" seed iltx for topsoil prcEectior
whlch does not contaln shrtrbs.

Sl-rrce faLl seedtng would produce the most optlmal success in gerurinatl-on
and establlshrcnt of i .r*g*t*ci*r* cover, seeding ury occur as laEe as fttober
L4, 1983.

( ir ; :ol l  l /  1' ' ,4c-t l fruson. C{rvurr lor
let rrp, le y'r  l leyrrolt ls, Executive [. , t tectt l t
[ . ) r  ( ' .  A .  {J i rn}  Sf r r rozr .  D iv is ion Dl rec l r . l r



S ince  t h i s  m ine  p roduces  no  ac id - f o rm ing

o r  t ox i c - f o rm ing  ma te r i a l s ,  back f i l l i ng

requ i red  t o  cove r  such  ma te r i a l s  w i l l  be

unnecessa ry .  (See  Labo ra to r y  t es t  Append i x

3E)

Phy .q ipq l_a+d  Chemiga l  So i l  S tab :L l i za t i on

So i l s  w i l l  be  s tab i1 i zed  by  phys i ca l  and

chemica l  me thod . s  be fo re  p l an t i ng .  Th i s

may  inc lude  p laeenen t  o f  c rushed  heavy

ma te r i a l  a t  t he  t oe  o f  r oad f i l - l  s l opes ,

fo r  examp le .  O the r  app roved  and  p roven

me thods  w i l l  be  enp loyed  as  necessa ry .

Chemiea l -  s tab i  L : -zat ion may inc lude the

add i t i on  o f  neu t ra l i z i ng  chem ica l s  t o  so l l s

shown  to  be  exeess i ve l y  ac i d i c  o r  bas i c .

Nu t r i en ts  and  so i l  amendnen ts  w i l l  be

added  i n  t he  amoun ts  i nd i ca ted  by  so i l -

t es t s  t o  assu re  t ha t  t he  su r f ace  so i l  l a y -

e r  can  sus ta i n  t he  app roved  pos tm in ing

l-and. us e .

H io l og i ce ]  So i l  Q ! , ab i l i za t i on

Re tu rned  so i l s  w i l l  be  s tab i l i zed  b i o -
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l og i ca l l y  by  revege ta t i on  o f  d i s tu rbed

a reas .  Th i s  s t ab i l - : - za t i on  e f f ec t  w i l l

be  accomp l i shed  by  the  ho ld ing  capac i t y

o f  t he  roo t  sys tems  o f  t he  neu  vege ta t j _ve

cove r ,  pa r t i cu la r l y  sma l l  sh rubs  and  t rees  .

Th i s  aspec t  o f  so i l  s t ab i l i za t i on  w i l l

beg in  as  soon  as  t opso i l  i s  r ed i s t r i bu ted .

Sec t i on  3  . 6 .5  ,  Revege ta t i on  p l an ,  p rov j - des

spec i f i e  de ta i l  on  t h i s  aspec t  o f  t he  r€ -

c l ama t i on  p1an t .

3.5 .5 Pro. tec t i ,on o I  V.egeta t lve  Resources

Co-op  M in ing  Conpany  has  ma in ta ined  a  commi t -

men t  t o  r ec l a im  the  unused  d i s t u rbed  a reas  t o

to  the  ex ten t  o f  t he  cove r  o f  t he  na tu ra l -  vege -

ta t i on  on  t he  m ine  p l an  a rea .  Chap te r  9  ,  Vege -

ta t i ve  Resou rees ,  p rov id .es  a  p re l im ina ry  r e -

po r t  on  t he  vege ta t i ve  resou rces  o f  t he  a rea .

3,5 .5 .1 Pro jec ted  fmpac tg  o I  M in i nq  on

Vgf f ta t iJ re  Re.sources

Bear  Canyon Mine is  anS ince  t he
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ground .  m ine ,  t he  .ove ra l l  impac t  on  su r -

f aee  vege ta t i on  i s  m ino r .  The  e f f ec t s  o f

su r f ace  ope ra t i ons  on  vege ta t i ve  resou rces

eons i s t  o f  r emova l  o f  vege ta t i on  f r om new

cons t ruc t i on  a re&s  r  on -s i t e  e ros j - on  and

reduc t i on  o f  des i r ab le  p l an t  spec ies ,

wh ich  w i l l -  r eduee  fo rage  p roduc t i on  and

w i l - d l i f  e  capac i t y .

3.5 .5 .2 Mi t i ea t i nE  Measu res  t o  be

Emp loyed  to Reduee  Impac t s

on Ve eq'latiIg__Ee-gglrl * I *

Al l  d i s tu rbed  a reas  w i l l  be  p lan ted  and

revege ta ted  d .u r i ng  the  f i r s t  app rop r ia te

season  fo l - l ow ing  g rad ing  and  red . i s t r i bu -

t i on  o f  t opso i l - .  Th i s  p rog ram w i l l  i n -

c lud .e  any  necessa ry  add i t i on  o f  remed la l

t rea tmen ts  to  the  s  o  j - l  .  A  su i tab le  ,

pe rmanen t  an 'd .  d i ve rse  vege ta t i - ve  cove r

se lec ted  on  the  bas i s  o f  app rop r ia te  l - and

managemen t  agency  requ i remen ts  w i l l  be

es tab l i shed  on  a l l -  r ec l a imed  a reas .  The

schedu le  o f  t he  p rog ram j - s  p resen ted  i n
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See t i on

b f  t he

p1an .

w i l l  be

3.6 .6  what

maj  o r  aspee ts

The  spec i f i c

add ressed  on

f  o11ows

o f  t he

measu res

a  s i t e

is  an out l i -ne

revege ta t i on

invo  1ve  d

spec i f i c  bas l s

Seed ing  a4d  P lan t i ng

A l l  p l an t s  used  t o  r evege ta te  t he  d i s t u rb -

ed . .  a reas  w i l l  be  na t i ve  o r  compa t i b l e

spec ies  se lee ted .  spec i f i ca l l y  f o r  t he

vege ta t i ve  comnun i t y r  BS  de ta i l ed  i n  Sec -

t i on  g  . 3  . 2 .  The  cho i ce  o f  d  om i -nan t  spec ies

w i l l  be  de te rm ined  by  su i t ab i l i t y  f o r  pos t -

m ine  l and  use .  Seed  t ypes  w i l l  i ne l ude

whea tg rass ,  sa l i na  w i l d r ye  '  sageb rush ,  p i n -

yon  and  j un ipe r .  Whe reve r  poss ib l e ,  seed

w i l l  be  d r i l l ed  o r  d i sced  i n to  t he  g round .

I n  s teep  s l ope  a re€Ls  r  whe re  such  t eehn iques

a re  d i f f  i eu l t  o r  imposs ib l e ,  h ; r d ro - seed ings

o r  cyc l one  sp reade r  seed ing  w i l l  be  d "one .

Na t i ve  sh rubs  w i l l  be  used  fo r  sh rub  re -

p l an t i ng .  These  w i l l  be  po t t ed  seed l i ngs '

i f  ava i - l - ab le .  Ba re - roo t  t r ees  w i l l  be
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used  t o  t ome  ex ten t .

Mu l ch ing  and  Mo i s tu re  Re ten t i on

As  requ i red ,  a l l  r eg raded  and .  r e topso i l ed

a reas  w i l l  be  rnu l - ched  o r  o the rw i  s  e  t rea ted

to  p romote  ge rm j -na t  j - on  o f  seed  s  and  to

re ta i n  mo i s tu re .  Va r i ous  mo i_s tu re - re ten -

t i on  p roduc t s  a re  ava i l ab l - e .

Shou ld  such  p rocedu res  p rove  necessa ry  t o

the  s l l c , ce  s  s  o f  t he  revege ta t i on  p lan  r  p ro -

t ec t i on  o f  r ep lan ted  a reas  f r om an ima l s

may  be  ea r r i ed  ou t  -  Such  p rocedu res ,  how-

eve r  r  8 . r€  un l l ke i y  t o  be  needed  because

the  spec j - es  t o  be  se lec ted  shou ld  no t  r e -

qu i re  con t i nuous  o r  cons ide rab le  ma in -

tenanee  beyond .  rep lan t i ng .

3.5 .5 .3 Mg_giSorinF Pq? e.edure s,

A l l  r evege ta ted  a reas  w i l l  be  mon i t o red

c lose l y  f o r  a t  l eas t  5  yea rs  a f t e r  r e -

vege ta t i on .  Any  ma in tenance  i nd i ca ted .  by

the  resu l - t s  o f  t hese  i nspec t l ons  w i l l  be
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ca r r i ed  ou t  p romp t l y .

Vege ta t i on  w i l l  be  neasu red  yea r l y  on

a l l  r evege ta ted  p l o t s  f o r  a t  l eas t  t he

f i r s t  5  yea rs  .  I f  succes  s  i s  ach ieved  '

f u r t he r  measu remen ts  w i l l  be  made  a t

5 - yea r  i n t e r va l s .  Any  a rea  nq t  ach iev -

i ng  success  w i l l  be  re -eva lua ted  and

revege ta ted  aga in  i n  l i gh t  o f  t he  mos t

recen t  f  i nd i ngs ,

3.5 .6 Pro tec t i on  o f  F i sh  and  W i l d l i f e

Wi ld l i f e  i s  p resen t  i n  t he  m i -ne  p lan  pe rm i t

a rea .  Due  t o  t he  s i ze  o f  t he  t o ta l  d i s t u r -

banee impaet  s  on the var  ious mammal  ,  amphi - -

b i an  and  rep t i l e  spec ies  shou ld  be  m i -n ima l .

I n  add i t i on ,  Co -op  M in ing  Company  i s  commi t -

ed  t o  m i t i ga t i ng  as  much  as  poss ib l e  t he

adve rse  e f f ec t s  o f  a l l  new  cons t rue t i on

and  ma in ta in ing  the  na tu ra l -  abundanee  and

d ive rs i t y  o f  t he  E" r€a .  r

Proj  eq,ted, f  mpacts of  M_inlqg

on  F i sh  and  Wi ld l i f e

3 .5 .6 .  1
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MammaI  s

The Bear  Canyon M j -ne p lan area i  s  in -

hab i t ed  by  84  spec ies  o f  mamma ls ,  o f

wh i ch  25  spec ies  a re  cons ide red  o f

h i gh  i n te res t  and  1 /+  o f  t hese  a re  p ro -

t ec ted  by  s ta te  o r  f ede ra l  l aw  (  see

Tab le  10 -1  ) .

E lk  that  are  thought  by  the Utah Div i -

s i on  o f  W i l d l i f e  Resou rces  (UnWn)  t o

be  s tab le  and  p roduc t i - ve  use  po r t i ons

of  the mi -ne p lan area a t  var ious t ime s

o f  t he  yea r  f o r  such  necessa ry  ac t i v i -

t i e s  as  w in te r i ng  and  f eed ing .  Th i s

use ,  howeve r ,  l s  ma rg ina l  and  no t  c ru -

c ia l .  The  n in ima l  d i s tu rbance  caused

by  p lanned  su r face  fac i l i t i es  w i l l  have

no  s i gn i f i can t  impac t  on  t he  he rd .

Mu l -e  dee r  u t i l  i ze  the  who le  pe rm i t  a rea  '

t ak ing  advan tage  o f  va r i ous  hab i ta t  a t

d i f f e ren t  t lmes  o f  t he  yea r .  B rowse  i n

the  w in te r i ng  range  w i th in  the  pe rm i t

a rea  i  s  i n  good  shape  and  shou l -d  f  ac i l i -
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Mammal s

The  Bear  Canyon  M ine

hab i t ed  by  53  spec ies

wh i ch  19  spec ies  a re

h lgh  i n te res t  and  1 l r t hese  a re  p ro -

t ec ted  by  s ta te  o r  f e ra l  1aw  (  see

Tab le  10 -1 ) .

t ha t  a re  thou ht  by the Utah Div l -

s io r \  o f  W i ld l i f e Resou rces  (UDWR)  t o

be s t{ble and. oduc t i ve  use  po r t i ons

o f  t he  \ i ne  p an  a rea  a t  va r i ous  t imes

of  the yehr o r  such  necessa ry  ac t i v i _ -

t i es  as  w i e r i ng  and  f eed ing .  Th i s

use r  hower/e i s  marg ina l  and  no t  c ru -

ima l  d i s tu rbanee  caused

p lan  a rea  i s  i n -

o f  mamma ls ,  o f

s i d e r e d  o f

c ia l .  T em i

by p1a ed  su r ce  f ac i l i t i e s  w i l l  have

no  s i i f  i  can t  i l hpac t  on  the  he rd  .

Mul dee r  u t i l  i ze  t l k  r . rho l ,e  pe rm l t  a rea ,

ta ing  advan tage  o f  va \ i ous  hab i ta t  a t

f  f  e ren t  t imes  o f  t he  yea r .  B rowse  j _n

he  w in te r i ng  range  w i th in  the  pe rm i t

a rea  i s  l n  good  shape  and  shou ld  fac i l i -
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t a t e  ove r -w in te r i ng  o f  t he  he rd .  P ro -

j ec ted  impac t  f r om p roposed  su r f ace

ope ra t i ons  i s  expec ted  t o  be  m in i -ma l  .

The  range  o f  couga rs  i n  t he  pe rm i t  a rea

i s  de te rm ined  by  t he  m i -g ra t j - on  pa t t e rns

o f  mu le  dee r  and  by  human  d i s tu rbance ,

S i -nce  the  cougar  popu la t i on  i s  l ow  a td

s ince  t he i r  r ange  i s  f a r  g rea te r  t han

the  a reas  o f  p roposed  cons t ruc t i on ,

m  j - n i ng  ac t i v i t i e  s  w i l l  have  l i t t l e  im -

pac t  on  t he  spec ies .

B lack  bea r  may  i nhab i t  t he  pe rm i t  a rea

bu t  t he  a rea  i s  sma l l  compared  t o  t he

ove ra l l  hab i t a t  a rea .  B lack  bea rs  a re

no t  numerous ,  no r  a re  t hey  l i ke l y  t o

be  d i s t u rbed  du r i ng  t he  mos t  sens i t i ve

t ime  s  o f  t he i r  annua l  cyc l e  .  fmpac  t

w i l l  be  m ino r  a t  mos t .

Co t t on ta i l  r abb i t s  a re  l i ke l y  t o  be  a f -

f ec ted  on l y  by  subs idence ,  wh i ch  w i l l

be  l im i t ed  t o  r e l a t i ve l y  sma l - l  a reas

thus  caus ing  l i t t l e  nega t i ve  impac t .

D i s tu rbance  t o  vege ta t i on  resu l t i ng  i n
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se ra l  suceess ion

the  rep roduc t j -on

b i t s .

w i l l  ac  tua l Iy  i rnpr  ove

po ten t i a l  o f  t he  rab -

Impac t  on  snowshoe  ha res  w i l l  be  m ino r

s i nce  t he  spec i - es  t  s  hab i t a t  i n  con j - f e r -

aspen  s tands  i s  l im i t ed  i n  t he  pe rm i t

a rea .

Furbearers  us ing underground bur rows

may  be  a f f ec ted  by  subs idence  w i t h i n

l im i t ed  po r t i ons  o f  t he  pe rm i t  a rea .

Howeve r ,  such  e f f ec t s  w i l l  be  t empo-

ra ry  and  the  spec ies  a re  w id .esp read .  and

adap tab l -e  to  human  ac t i v i t y .  Long- te rm

i rnpact  w i l f  be n ln i -mal  .

M in i ng  ac t i v i t y  w i l l  have  l i t t l e  e f f ec t

on  the  hab i ta t  o f  sma l l  mammal -s .  Sub-

s idence  damage  to  bu r rows  cou ld  i nc rease

mor ta l i t y  and  reduce  rep roduc t i - ve  suc -

cess  tempora r i l y ,  bu t  t he  e f f  ec t  wou l -d

be  tempora ry  beeause  o f  t he  eon t j -nued .

su rv i va l  o f  t he  b reed ing  popu la t i on  i n
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con t i guous  a reas  and  to

t i es  o f  t hese  spec ies .

B i r ds

The  l i s t  o f  b i r d

m ine  pe r rn i t  a rea

10 -10  and  10 -11 .

the  h igh  dens i -

spee ies  found  i n  the

a re  l i s t ed  i n  Tab les

0n1y  two  spec ies  found  i n  the  m ine  pe r -

m i t  a rea  a re  on  the  endangered  spec ies

l i s t :  t he  ba ld  eag le  and  the  pe reg r ine

fa l con .  The  ba ld  eag le  i s  a  w in te r

re  s  ident  on ly  and the pere gr ine f  a l -  con

i s  no t  known  to  nes t  w i t h i n  t he  pe rm i t

a rea .

Po ten t i a l  impac t  on  b i rd  spec ies  r *ou ld

be  l im i t ed  t o  t he  p roposed  new  cons t ruc -

t i on  a reas .  Impac t s ,  howeve r ,  shou ld

be  m ino r  s ince  the  a reas  i nvo l ved  a re

sma l l  and  s ince  equ iva len t  hab i ta t  i s

read i l y  ava i l ab le  c l ose  by .  (See  Rap to r

Survey UDWR Appendix  1  0-A

Amp_lribian,s
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The  th ree  amph ib ians  occu r r i ng  i -n  the

pe rm l t  a rea  (  see  Tab le  1  0 -  4 )  occupy

s im i l a r  hab i t a t s  t h roughou t  t he  reg ion

and  a re  un l i ke l y  t o  be  a f fec ted  i n  any

ma jo r  way  by  p l anned  ac t i v i t i e s .

Rep t i l gs

Rep t i l es  found  i n  the  pe rm i - t  a rea  a re

loea ted  i n  many  o the r  s im i l a r  hab i ta t s

and the i r  popu la t ions wi l - l -  not  be

se r i -ous Iy  impac ted  by  p lanned  ac t i v i -

t i e s .  UDWR pe rsonne l  w i l l  be  no t i f i ed

i f  any  denn i -ng  s i t es  a re  d i scove red

du r i ng  m in ing  o r  cons t ruc t i on .

Aquat ic  Wi l -d l i fe

S i -nee  t he re  a re  no ' pe renn j -a l  s t r eams  i n

the  su r f ace  ope ra t i on  a reas ,  l i t t 1e

impac t  t o  aqua t i c  w i l - d l i f  e  i s  expec ted .

Hun t i ng ton  C reek ,  t he  c l oses t  pe renn ia l

s t r eam to  t he  pe rm i t  bounda ry ,  i s

l oca ted  a  cons ide rab le  d i s t ance  f r om

the  su r f ace  ope ra t i on ,  1 .5  m i  l es .  Th i s  h i gh

q u a  I  i  t y  f  i s h e n y  i s  p r o t e c t e d  t h r o u g h  C o - O p  '  s

S e d i m e n t  C o n t r o l  S t n u c t u r e s  ( s e e  C  h a p t e  r  ? ' l  .
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3 . 5 . 6 . 2 M i t i g a t i n g  M e a s u . r e s  t o  b e  E m p l o y e d

T o  P r o t e c t  F i s h  a n d  W i l d l i f e

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

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

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

t h e  m i n e  p o r t a l  a t  T r a i l  C a n y o n ,  s o  n o  n e w  d i s -

t u n b a n c e  w i l l  r e s u t t .  C o n s t r u c t i o n  w i l t  b e  s c h e d -

u l e d  t o  m i n i m i z e  c o n f l i c t  w i t h  d e e n  a n d  e l k  u s e

p e n  i  o d s  ,

T h e  d i s t u n b e d  a n e a s  w i l l  b e  r e s e e d e d  w i t h i n  t h e

n e x t  g r ^ o w  i n g  s e a s o n  a n d  t h e  n e s u  I  t  i n g  s e r a  I  s u c -

c e s s i o n  w i l  I  a c t u a l l y  b e n e f  i t  d e e r  a n d  e l k .  H a b -

i t a t  l o s s  d u e  t o  c o n s t r u c t i o n  i s  I  i m i t e d  t o  t h e  s i z e

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

w a t e r  i n  t h e  p e r m i t  a r e a  i s  e p h e m e r ^ a  I  c h a n n e l s .

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

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

I n  a d d i t i o n ,  r i p a n i a n  h a b i t a t  w i l l  b e  e n h a n c e d .  ( S e e
S e c t  i o n  1  0 - D  )  .
S t n u c t u r e s  t h a t  p o s e  a  b a r r i e r  o n  h a z a r d  w i l l

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

o r  o t h e r  n e c e s s a n y  p n o t e c t i o n ,  d s  d i r e c t e d  b y  U D W R .

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

n e m o v e  a f l  s u p p o n t  f a c i l i t i e s  u p o n  c o m p l e t i o n  o f

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

n e l a t e d  e n v i r o n m e n t a l  v a l u e s .
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I he  app l i can  b  w i l l  j - n f  o rm  emp loyees  o f

t he  vu lne rab i l i t y  o f  l - oca l  w i l d l i f e  and

w i l l  admon i sh  t hem to  avo id  a l l  ha rass -

men t  o r  unnecessa ry  ac t i v i t y .  I n  add i -

t i on  t he  t r a i n i ng  f i lm  o f f e red  by  t he

UDWR "  Coa l  M in ing  and  Wi ld l  j - f  e r r  w i l l  be

shown  annua l l y  t o  a l l  emp loyees .

Any  d i scove red  w i l d l i f e  impac t  no t  des -

c r j - bed  he re  w i l l  be  m i t i ga ted  by  Co -op

M in ing  Co rnpany  w i t h  me thods  ag reed  upon

by UDWR.

S ince  no  impac t s

ephemera l  wa te r s

nea r  f u tu re ,

conce rn ing  Bea r

a r e  e x p e  c t e d  t o  t h e

o f  m i n e  a r e a  i n  t h e

s p e c i a l  m i t i g a t i o n  P 1 - a n

C r e e k  i s  p r e s e n t e d  h e r e

R , !  1 . ,
l  l f r ' t i  t '

3.5 .6 .3 Moni tor in f l  Prqg.edg le  s

Bea r  C reek  does  no t  wa r ran t  a  b i o l og i -

ca l  o r  hab i t a t  mon i t o r i ng  e f f o r t  i n  t he

a rea  o f  t he  m i -ne  l ands .
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de te rm ined  by  consu l ta t i on  w i th  UDWR.

The

the

w i l l

men t

t i on

Bear

ca I

a rea

I

r_d

i t

f e

d1

1o

w i l l  i n fo rm

i t y  o f  l oca

them to  avo

s  sa ry  ac t i v

.  6 . 1i ng  f i lm  o f

ing and Wi l

t  o al- l  enp

l i can t

nerab i l

mon i  sh ,

unne $ e
j

j

e trqtn
I;

oa l  M in
j

l

J
nnudl-l-v

i w

p

1

d

r

h

C

a

ap

VU

a

o

t

I t

ernp loyee s  o f

w i l d l i f e  and

a l l  ha rass -

y .  I n  add i -

red  by  the

i f  e  r r  w i l l  be

yees .

ed  w i l d l i f e  impac t  no t  des -

e  w \ l  be  m i t i ga ted  by  Co-op

pany wi \h  methods agreed upon

mpac ts  a re  expec ted . t o  t he

wa te rs  o f  m ine  a rea  i n  the

e ,  no  spec ia l  m i t i ga t i on  p l an

Bea r  C reek  i s  p resen ted  he re .

Uon i to r i nF  l roEdures

does  no t  war ran t  a  b io log i -

i t a t  mon i t o r i ng  e f f o r t  i n  t he

e  m ine  l ands .

,x
j

h€ r
i

C,om
i

RJ
j
l

i

r
I

I

n b l
i
l

l -rF.a
i

I
l

u{tur
i
I
! .nFng
I
I
t
i
I

I

a lr l
I

I

I
I
I

r f  ek
I
I
t lab

f t h

].

d

e
W

e

f

r

a

c

r

o

d

be

in

UD

n

D

e

m

e

c

e

r

e

a 6

o

v
i

n

n

h

8.

n

5

An

cr

Mi

by

si

ep

ne

co

3.

WR

3-65



3.5 .7 Pro tec t i on  o f  A i r  Q .ua I i t v-

Co -op  M in ing  Company  w i l l  use  t he  bes t

m in ing  t echno logy  ava i l ab le  t o  ma j_n ta i n

max imum u t i l i za t i on  and  conse rva t i on  o f

coa l  wh i l e  p rese rv i ng  env i r onmen ta l  i n t e -

g r i t y .  The  ope ra to r  w i l l  emp loy  the  bes t

managemen t  p rae t i ces  f o r  f ug i t i ve  dus t

con t ro l .  The  Na t i ona l  Amb ien t  A i r  Qua l i t y

s tandard,  (  uuQs )  w i l l  be  wel l  main ta ined .

3.5 .7  .1 Pro ieeted Impacts  o f  l * I in inF

Operat ion on A i r  Qual i_ t .y

Par t i cu la tes  a re  the  on l y  po l l u tan t  wh ich

mtgh t  impae t  a i r  qua l i t y  a t  t he  m i -ne  a rea .

rnc rease  l n  concen t ra t i ons  o f  o the r  po l l u -

tan ts  such  as  su l fu r  d iox ide ,  n i t rogen  ox id .e ,

ca rbon  monox ide  and .  pho toehemiea l  ox idan ts

wou ld  be  neg l i b l e .  The  ma in  sou rce  o f

t o ta l  suspended  pa r t i eu la tes  (  TSp  )  wou ld  be

coa l  pa r t i c l es ,  wh i ch  wou ld  se t t l e  ou t  w i t h -

i n  sho r t  d i s t anees  (  r  m i l e  o r  l ess  )  downw i -nd . .

The mi -n ing operat i -on would  not  be a  f f  ma j  o r

sou ree I t  und .e r  t he  P reven t i on  o f  s ign i f  i can t
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o

Dete r  j - o ra t i - on  (  PSD )  
"ugu la t i ons  

because

to ta l  annua l  con t ro l l ed  em iss i ons  o f

pa r t i  cu l -a te  ma t te r  a re  expec ted .  t o  be

less  t han  25A  ton / yea r .

The  l eve l  o f  es t i u ra ted  impac ts  can  be

pu t  i n  pe rspec t i ve  by  compar ing  the  ca l -

eu la ted  po l l u tan t  g round- leve l  coneen t ra -

t i on  w i th  the  NAAQS es tab l i shed  fo r  p ro -

tec t i on  o f  human  hea l th  and  we l fa re .

The  wo rs t  ana l ys i s  o f  impae ts  (Ae ro -

V i ronmen t ,  1977 )  shows  t ha t  t he  t o ta l

g round- leve1  concen t ra t i on  i -nc lude ing  an
2

average background o f  20 Hg/  n '  would  be

wel - l  und.er  the f  edera l  s  e  c  ondary  s tand.ard

o f  15O Hg / *3 .

Du r i ng  t yp i ca l  me teo ro log i ca l  cond i t i ons ,

impac ts  i n  t he  reg i -on  wou ld  be  l ower  than

quan t i t l e s  de r i ved  f r om the  wo rs t  case

ana l ys i -  s  r esu l t i ng  f  r om i nc reased  d i sp€ r -

s ion dur ing the Z ly -hour  per iod.  The in-

creased d ispers  ion woul "d .  be brought  on by

more  no rma l  w ind  speeds  and  more  meande r

i n  t he  w ind  d i r ec t i on  t han  cons ide red  i n

the  wo rs t  case  ana l ys i s .
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The  annua l  TSP concen t ra t i ons  (  i nc lud ing

baekground)  wou ld  be  25  He /^3 ,  wh ich  i s

l ess  than  the  NAAQS o f  60  He / *3 .  The

grea tes t  i npac t  wou l -d  be  nea r  Hun t ing ton

Canyon and i t  would  be caused by human

ac t i v i t y .

The  impac t s  o f  TSP  concen t ra t i ons  f r om

one  sub -a i r  bas in  t o  ad jo i n i ng  ones  wou ld

be  l ow  because  o f  n i x i ng  and  f a l l ou t  ove r

t he  d i s t ances  i nvo l ved ,

3.5 .7 .2 Mi t i ea t i ng  Measu res  t o  be

Emp loyed  to  Con t ro l  A i r

Po l l u tan ts

The  ma in  sou ree  o f  a i r  po l l u tan ts  wourd  be

dus t  f r om au tos  and  t r ucks  t r ave l i ng  on .un -

paved .  roads  and .  f rom coa l  l oad ing  s i t es .

unpaved  road .s  used .  i n  eon  j  unc t i on  w i th  the

m in ing  ae t i v i t i e s  w i t l  be  t r ea ted  w i t h  wa te r

and /o r  non - tox i c  ehemica l  dus t  supp ressan ts .

Veh i cu la r  t r a f f i c  w i l l  be  res t r i c t ed  t o

au tho r l zed .  pe rsonne l  and  max imum veh ic le

speed  w i l l  be  l im i t ed  t o  Z0  m i l es  pe r  hou r .

o
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The  speed  res t r i c t i - on

a long  t he  road . s .

s i gns  w i l l -  be  pos ted

3.5 .7  .3 Air  Qual i ty  Moni tor i .ng P lan

The  rn i n i q€  ope ra t i - on 'wou ld  no t  be  a  t t na jo r t l

sou rce r r  unde r  t he  PSD regu la t i ons  because

to ta l  annua l  con t ro l l ed  em iss i ons  o f  pa r t i -

eu la te  ma t te r  a re  expec ted  t o  be  l ess  and

250  t on / yea r .  The re fo re ,  t he  requ l remen t

fo r  a i r  qua l i t y  mon i to r i ng  i s  no t  an t i c i -

pa ted .  (See  Chap ten  11 ,  U .  Hea l t h  Appnova l  l e t t e r )

Subs idenee  gon t ro l  P lan3.5 .8

Co-op  M in ing  Company  w i l l  use

method o f  n ln ing .  Th j -  s  method

in  Sec t i on  3 .  / + .1

the

i s

room and p i l la r

ou t l i ned  i -n  de ta i l

Max imum ex t rac t i on  cou ld  resu l - t  i n  su r face  subs i -

dence  ove r  a  l ong  te rm .  subs  i -d  ence  w i l l  d .epend  on

the  amoun t  o f  eove r  ove r  t he  coa l  seam,  t he  amoumt

o f  coa l  removed  und .e r  t he  me thods  o f  m in ing  and  the

s t ra t i g raphy  o f  t he  fo rma t ions  above  the  coa l -  seams .

Par t i a l -  ex t rac t i on  l eav ing  the  p i l l a r s  i n  p lace
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The  speed  r : es t r i c t i on  s i gns  w i l l  be  pos ted

a long  t he  roads .

3.5 .7 .3 A i r ua l i t Mo to r  i n P lan

T h e  m i n i n g  o p e r a t l o n  w o y ' f  O  n o t  b e  a  f r m a  j  o r t t

sou rce r r  unde r  t he  PSD f  egu la t i ons  because

to ta l  annua l  con t ro l / ed  emlss j -ons  o f  pa r t i -

cu l a te  ma t te r  a re  * / p *c ted  t o  be  l ess l and

Th re fo re ,  t he  requ i remen t

n i t o r i ng  i s  no t  an t i c i -

f r

1 i  ty f"
3.5 .8 Subs id nce  Con t ro l  P lan

Co-op  M in ing  Com y w i l l  use the room and p i l la r

i s  ou t l i ned  i n  de ta i lme thod  o f  m in i -ng .

i n  Sec t i on  3 . / u .1

i s  me thod

Max imum ex t rac t i on  cou ld  fo "u l t  i n  su r face  subs j -_

dence  ove r  a  l ong  t e rm .  sub \ i dence  w i l l  depend  on

the  amoun t  o f  eove r  ove r  t he  c \a l  seam,  the  amoumt

o f  coa l  removed  under  the  me thodb  o f  m in ing  and  the

s t ra t i g raphy  o f  t he  fo rma t ions  above  the  coa l  seams .

Pa r t i a l  ex t r ac t i on  l eav ing  t he  p i l l a r s  i n  p l ace

25A ton /yea

r  a l - r  qua
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wi l l  r eduee  o r  e l - im ina te  subs idenee ,  bu t  i s  l ess

des i r ab le  f r om a  s tandpo in t  o f  max imum eeonomie

resou rce  reeove ry .

There  a re  no  known  an t i c i pa ted  e f fec ts  f rom sub -

s  idence due to  the amount  o f  overburd.en and the s .bra ta

above  t he  coa l  seam.  Su r face  f r ae tu res  on  t he  pe rm i t

a rea  have  been  m i -n ima l - .

Neeessa ry  suppor t  p i l l a r s  w i r l  be  re f t  i n  p lace  to

assu re  en t r i es  fo r  t he  con t i -nua t i on  o f  n in ing  as  pe r

m ine  p l an .

Ba r r i e r  p i l l a r s  w i l l  be  l e f t  t o  p ro tee t  t he  esca rp -

men ts  f r om mass  f a i l u res .  Rock  f o rma t i - ons  a re  a l - l

sed imen ta ry .  They  a re  eomposed  o f  s t ra t i f  i ed  l a ; re rs

o f  f r i ab le  sands tone  and  so f  t  s i l t  and  e lay  sha l -es .

The  j  o ln ted ,  wea the red .  na tu re  o f  t he  rock  r  comb i i red

wi th  the in ter layer ing o f  the sand.s tone and sha le

con t r i - bu te  to  f requen t  rock fa r l s  and .  m ino r  s lope ,

f a i l u r : es  a l ong  t he  , s t eep  esca rpmen t  s l opes .  ,

Subs idence  w i l l  have  no  e f fec t  on  the  su r face  fac i l i -

t i e s  s i nee  no  such  s t r ue tu res  a re  l oea ted  ove r  m ined -

ou t  a reas .
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3.5 .8 . ' l Prp. ' i  e"q!e{  Impa-cts o{  Sr fhs i .deqqs

The  su r face  o f  t he  a rea  to  be  m j -ned  tha t  m igh t

be  impae ted  by  subs idence  i s  used  p r i -mar i l y

f o r  ea t t l e  g raz ing  and  w i l d l i f e  hab i t a t .  No

known aqu i fe r  ex i s t s  above  the  immed ia te  coa l

zone .  Bu i l d . i ngs ,  conveyo rs ,  e t c .  f  o r  t he

m in ing  ope ra t i on  a re  a l l  l o ca ted  Eas t  o f  t he

coa l  f i e l d .  rn  genera l  t he  a rea  i s  rugged  w i th

l im i t ed  aecess  and  no t  r ead i l y  access lb l e  t o

the  pub l i . c .  Subs idence  i s  no t  expec ted  t o  be

s ign i f i can t  a t  t he  dep ths  i nvo l ved ,  i n  t he  new

areas .

3.5 ,8 .2 Cogt rq l  Measures  tg  Mi t i sa te  fSp.ac ts

The  impac t  o f  t he  obse rved  subs idence  w i l l  be

eva lua ted .  and  used  as  a  gu ide  i n  de te rm in ing

the  need  f o r  con t ro l  o f  subs idence  and  f o r  m i t i -

ga t i -on .  The  need  f  o r  subs idence  con t ro l  and

fo r  a  spec i f i c  m i - t i ga t i ng  measu re  w i l l  need  t o

be  s i t e  spec j - f i c .  The  su r face  wa te r  supp ly  w i l l

need  t o  be  p ro tec ted  o r  m i t i ga t i ng  measu res

u t i l i zed  i f  adve rse  impae ts  oecu r .
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Subs idence  eon t ro l

seve ra l -  me thods  as

can  be  accomp l i shed

needed ,  sueh  as  3

by

1) Not  pu l l i ng  p i l l a r s  i n  se lec ted

sens i t i ve  a reas  (  i .  e  .  nea r  ou t -

e rops  )  .

Un i f o rm  ex t rac t i on  t o  m in im i ze

impac t s .

2)

Mi t i ga t i ng  measu res  a re  l im i t ed  i n  t h i s  r e l a -

t i ve l y  i naecess ib le  a rea .  Damage  to  any  su r : -

f  aee  s t rue tu re  s  i - nc lud ing  f  ences  and  road .s

can be repa i - re ,c  .  The rn i  t iga t ion o f  f low re-

duc t i ons  o r  d ry ing  up  o f  a  wa te r  sou rce  mus t

be  s i t e  spec i f i e  F l ow  f r om sp r i ngs  can  be  d i -

ve r ted  o r  conveyed  ove r  a  e rack  tha t  rn lgh t

d i s rup t  f 1ow.  Wate r  can  be  supp l i ed  to  the

a rea  i f  a  c r i t i ca l  need .  ex i s t s .

3.5 .8 .3 qubs j -dence Moni  tor  ing

A base me,p has been prepared showi -ng contours

and  su r f aee  f ea tu res  t ha t  m igh t  be  impac ted  by

subs id .ence ,  sueh  as  su r face  s t ruc tu res  and

sp r i ngs  (  P ta te  i ' - 3  , .  )  .  The  ex ten t  o f
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m i n i n g  i s  s h o w n  o n  P l a t e  3 - 4  a n d  t h e  a r e a  w h e n e  p i l l a r s  w i l l

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

u a  I  l y .  C o - O p  w  i  |  |  n o t  i f  y  a d j a c e n t  p o n p e r t y  o w n e n s  c o n c e r n  i n g

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

C o - O p  w i l l  c o n d u c t  a n  a n n u a l  s u n v e y  t o  i d e n t i f y  a l l  e v i d e n c e

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

o b s e r - v a b  l e  s u b s i d e n c e .  D e t a  i  l s  a n e  a t t a c h e d  u n d e n  A p p e n d  i x

3 - 5 - B A .

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

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

u a t e d .

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

p  I  a n  a r  e a ,  i m p a c t s  w  i  |  |  b e  a n  t  i c i p a t e d  a n d  h a z a r d s  a s s e s s e d

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

I , 0 0 0  f e e t  o n  m o n e  i n  t h e  w e s t e n n  p o r t i o n  o f  t h e  m i n e  p l a n

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

o v e n l  a y  i n g  t h e  B  l a c k h a w k  c o a  I  b e d  s h o u  l d  b e t t e r  d  i s t n  i  b u  t e

s t n e s s e s  a n d  n e d u c e  t h e  t e n d e n c y  f o r  s u n f a c e  c n a c k s  a n d  s u b -

s i d e n c e  a t  t h e  s u r f  a c e .

3 . 5 . 9 W a s t e  D i s p o s a l  P l a n s  ( S p o i l s ,  C o a l  P r o c e s s i n g  W " = t e = . .

M  i  n e  D e v e  l o p m e n  t  W a s t e s ,  N o n - C o a  I W a s t e s ,  R e m o v a  I

H a n d  I  i n g  a n d  S t o r a g e .

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

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

t o  m a x  i m  i z e  c o a  I  n e m o v e l  .  I  t  i s  f o r  t h e  a b o v e  p u n p o s e  t h a t

C o - O p  h a s  d e s  i g n a  t e d  a  w a s t e  r o c k  s t o n a g e  s  i  t e  i n  T n a  i  I  C a n y o n  .

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

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

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

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

i f i c a t i o n  o f  N e w  P e n m i t  A p p l i c a t i o n .  C o - O p  w i l l  s u b m i t  p l a n s

f o n  t h e  u n d e n g r o u n d  w a s t e  d i s p o s a l  s i t e  a t  l e a s t  9 0  d a y s  p r ' i o r

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

i s  a p p n o v e d .

uMc  817 .89 D I  SPOSAL OF NON-COAL WASTE

T h e  c o - o p  i s  p r e s e n t l y  u n d e n t a k i n g  a  m a s s i v e  c l e a n - u p

o p e r a t  i o n  w h e r e i n  I  a n g e  q u a n  t  i  t  i e s  o f  s c r a p  h a v e  a  I  r - e a d y

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

c o m p  l e t e  ( S e p t e m b e n  1  ,  1  9 8 3  )  t t r e  b a  l a n c e  o f  t h e  s a  l v a g e a b  l e

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

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

n u m b e r  o f  t h e  t e c h n i c a l  s t a f f  i n  J u l y  o f  1 9 8 3  a n d  w a s  g e n e r -

r a t e d  a n d  s u b m i t t e d  t o  t h e  D i v i s i o n  f o r  t h e i r  r e v i e w  p n i o r  t o
I

i m p l e m e n t a t i o n .  l t  i s  d i s c u s s e d  i n  A p p e n d i x  3 . 3 . 4 . A  S e c .  8

p a g e s  3  t h r o u g h  1 2 5 .
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I n  t he  i n te r im ,  t he  equ lpmen t  wh ich  i s  no t  sc rapped

ou t  w i l l  be  tempora r i l y  s to red .  on  the  d i s tu rbed

s i t es  i n  bo th  Bea r  and  [ g -a i l  Canyon ,  ,  These  s i t es

w i l l  be  s i t ua ted  i n  such  a  manner  to  i nsu re  tha t

wha teve r  runo f f  resu l t s  f rom the  a rea  w i l l  pass

th rough  des igna ted  sed . imen t  f ac i l i t i e s .  The  non -

coa l  was te  (  o the r  t han  rock  re fuse  )  genera ted .  i n  t he

o f  t he  m ine  w i l l  be  p laced  i n  me ta l  dump-opera t i  on

s te r s  wh i ch  a re  s t r a teg i ca l l y  l oca ted  on  t he  p rop -

e r t y .  A  l oca l  t r ash  co l l ec to r  i s  eon t rac ted  t o  r e -

p lace  these  b ins  when  they  a re  app rox ima te l y  BOf r

f ul-l .

3.5 .9 .1 Proi.ected Itspaq.t.s .o.{ DisposaL

Areas  and Methods  on  the

Envi ronment

No t  App l i eab le

3.6 RECLAMATION PLAN

Co-op  M in ing  Company ,  upon  eomp le t i on  o f  m in ing  on

th i s  pe rm i t  a rea ,  w i l l  r ec la im  a l l -  d i s tu rbed .  su r face

a reas  as  d i l i gen t l y  and  rap id l y  as  poss ib l e ,  t o  r e -

s to re  t he  p rope r t y  t o  a  va r i e t y  o f  a l t e rna t i ve  uses .
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The  pos tm in ing  l and  uses  eou ld  be  g raz ing r  r €c rea t i on ,

w i l d l i f e  and  m ine ra l .

conc re te  f ounda t i ons

ma te r i a l .

Whe re  phys iea l l y  poss ib l e ,  d i _s tu r d  a reas  w i l l  be

s  ca r i f i ed  ,  s l oped ,  t opso i l ed  and

b e f  o r e  t h e  n e x t  g r o w i n g  s e a s  o l 1  .

Por ta l s  w i l l  be  e l osed  and

w i l l  be  bu r ied  w i th  f i l l

seeded  o r  p l an ted

The  s i t e  w i l l  be

revege ta ted  w i t h  a  n i x t u re  o f r asses ,  f o rbs ,  b rush

and  t rees  as  ag reed .  upon  w i th the appropr ia te  land

t  agene ies .  Ree la i ed  a reas  w i l l  be  ma in -nanage  m

ta  i ne  d

p lan ted

t ime .

unt i s tab le  up  to  f ve  yea rs .  Seed  w i l l  be

with th rq  best  tec iques  ava i l ab le  a t  t ha t

under 3-F )
(  Seed  L i s  t  \ t ach

, t he n ine  po r ta l - s ,  w i l l  be

h i s  w i l l  aeeomp l i sh  a

f f  and  revege ta t l ng

con lqa rab le  to  ex i s t i ng

to  sea l

t hese

e  sea l s

gr

l_ on

d .

l_n

at

t

e

1

t

t

I

e

o

g

s

tq

ri(

E I

Proposed  access  road

rec la imed  and  revege

dua l  pu rpose  o f  eon t

t he  h i ] l s i des  w i t h  v

g rowth .

\ \
The  i n i t i a l ' \  

"  
t ep  i n  t he  ree lamat ion  p lan  i s

\
a l l  l a rge -d i \me te r  open ings  by  back f i l l i ng

open ings  w i t h \on -combus  t i b l e  ma te r i a r -  .  Th
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The  pos tm in ing  l - and  uses  w i  |  |  be  g raz ing  r  r €c rea t i on ,

w i l d l i f  e  and  rn ine ra l  .  Po r ta l - s  w i l l  be  e losed  and

eonc re te  founda t ions  w i l l  be  bu r ied  r ^ r i t h  f i l l

ma te r i a l .

where  phys i ca l l y  poss ib l -e ,  d l s tu rbed  a reas  w i l - l  be

sca r i f i ed ,  s l oped ,  t opso i l ed  and  seeded .  o r  p l an ted

be fo re  t he  nex t  g row ing  season .  The  s i t e  w i l l  be

revege ta ted  w i t h  a  m ix tu re  o f  g rasses ,  f o rbs ,  b rush

and  t rees  as  ag reed  upon  w i th  the  app rop r ia te  l and

managemen t  agenc ies .  Rec la imed  a reas  w i l l  be  ma in -

ta. _i-ne d**Bp"! +l*.q_l*Pl e ..p! jg_ "r*_"_Jgars :. s::.*_ 
::j1"3

p lan ted  w i th  the  bes t  t echn iques  ava i l ab le  a t  t ha t

t ime .  (  Seed  L i s t  A t taehed .  und .e r  3 -F  )

P roposed  access  roads ,  t o  t he  m ine  po r t a l s ,  w i l l  be

rec la imed  and  revege ta ted .  Th i s  w i l l  aeeomp l i sh  a

dua l  pu rpose  o f  con t ro l l i ng  runo f f  and  revege ta t i ng

the  h i l l - s i -des  w i th  vege ta t i -on  comparab le  to  ex i s t i ng

g rowth .

The  i n i t i a l  s  t ep  i n  t he  rec l ama t i - on  p l an  i s  t o  sea l

a l - l -  l a rge -d iamete r  open ings  by  back f i l l i ng  these

open i -ngs  w i th  non -combus t i b le  ma te r ia l  .  The  sea ls
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wi l l  be  des igned  such  t ha t  r n i ne  d ra i - nage ,  i f  any ,
r

wi l l  no t  en te r  su r f ace  wa te r  bod ies .  Fo r  a  more

r l e ta i  l c r l  r l esc r i p t i on  o f '  Lhe  sea l i ng  o f  open ings ,

see  Sec t i on  3 .6 .3 .1 ,  Sea l i ng  o f  M ine  Open ings ,

D r i l l  Ho les ,  We l l s ,  e t c .

The  nex t  s t ep  i n  r ec l ama t i on  wou ld  be  t he  renova l

o f  a l l  su r f ace  s t r uc tu res ,  equ ipmen t  and  road

b lack top .  0nce  t h i s  has  been  accomp l i shed ,  a l r

so l i d  was te  gene ra ted  i - n  t he  abandonmen t  ope ra t i on

w i l l  be  co l l ee ted  and  removed  f r om the  rec l a im ing

a reas .  Add i t i ona l  i n f o rma t i on  conce rn ing  t h i s

aspec t  o f  t he  rec l a rna t i on  p l an  i s  p resen t  i n  Sec t i on

3 .6 .3 .2 ,  Remova l  o f  Su r face  S t ruc tu res .

Back f i l l i ng  o f  t he  sub te r ranean  po r t i on  o f  t he  s i l os ,

ho f  es  and  dep res  s i - ons  w i l l  be  t he  nex t  r ec l ama t i on

ac t i v i t y .  Once  t he  back f i l l i ng  i s  comp le ted ,  t he

d i s tu rbed  a reas  w i l l  be  g rad "ed  and  recon tou red .

A  de ta i l ed  desc r i p t i on  o f  t h i s  r ec l ama t i - on  phase  i s

f ound  i n  Sec t i on  3 .6 . l r ,  Back f i l l i ng  and  Grad ing .

A  su i t ab l y  pe rmanen t  and  d i ve rse  vege ta t i ve  cove r
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t o  bene f i t  w i l d l i f e  w i l l  be  es tab l i shed  on  a l l  a f -

f ec ted  a reas  o f  l and .

Land  rec l ama t i on  w i l l  t ake  p l ace  as  soon  as  poss i -

b l e  a f t e r  su r f ace  d i s t u rbance .  A l l  cu t  and  f i l l
b r - . w

s lopes  resu l t i ng  f r om cons t ruc t i on  o f  access  roa f l . - g
\dd , * r . * *  

* * * ; ;S-  

-  - -  

1 , :  r { r r ' - " f r * r , i i ' . ' ^ ip "  / , r t r r * rn jFrs { l * }a } {

and  ra i l r oads  w111  be  s tab i l i zed  and  revege ta ted  a t
. d * P g * d , d l d f f i | f f i r * F i ' s f f i : } . 1 4 ! r l ' . d . r ' * 4 s " ! ! . - " * t . , i i 1 ' ] , r r ; l i { d 4 ; l ' l ' i n . | . n : 4 i ' : ; f . . . ' . . , . , * f @

t he  f i r s t  seasona l  oppo r tun i t y .  A reas  occup ied  by
, ? ' J A r y i * # r * t i 9 . / , l . { ' j { . . r r ' . ; k + J ' 4 i * r 6 * q & * I ! i l h ; i F i s , 5 . W F ' ' . @ 9 @ * r J : % ; .

suppor t  f ac i t i t i es  suq , l  as  roads ,  o f f  i ce  bu i - l d ings  '
i

shops  ,  eoa l  hand l i ng  s t , ruc tu re  s  and  conveyo rs  w i l l
\

no t  be  rec l a imed  un t i l  ponc lus i on  o f  t he  m in i - ng  ope ra -
1

t j -ons .  Demol i t i -on and rqmovat  
" l - : - . l lu* t ,ures 'shou ldi

commence  i n  Ma 2A33 .  Po r ta l  sea l s  and

grud i t€  shou ld  eommence  i [  June  and  be  comp le ted  by
I

Sep tember ,  2033 .  D r i l l  and  hyd roseed ing  and  s t r ean

enhancemen t  work  shou ld  be  
' ' , comp le ted  

by  0c tobe r  3Oth .

The  a rea  shou ld  be  mon i to red  du r ing  Ju l y  ,  2A34 ,  and
' I

again  dur ing Ju ly  ,  2 .O35.  At  , th i .s  po in t  shrub and
i

t r ee  dens i t y r  &s  a  resu l t  o f  p l an t i ng ,  can  be  de te r -

m j -ned .  When  the  vege ta t j -on  s ta \ rda rd  i s  ach ieved ,

t he  sed imen t  con t ro l  s t r uc tu res  \ i 11  be  removed .

3.6 .1 C on tem oraneous  Rec amat  i  on

In te r im  rec l ama t i on

occu r  i n  a reas  t ha t

(du r i ng  ope ra t i ons )  w i l l

a re  n0  l onge r  needed  o r  t ha t
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t o  b e n e f i t  w i l d l i f e  w l l l  b e  e s t a b l i s h e d  o n  a l l _  a f -

f  e  e  t e c l  4 p e r  s r  o f  l a n d  .

Land  rec l ama t i on  w i l l  t ake  p l ace  as  soon  as  J )o r i s i - -

b l e  a f  t , e r  su r f a r : e  c l i s t u rbance .  A1 l  eu t  and  f  i  1  I

s l - opes  resu l t i ng  f r om cons t ruc t i on  o f  access  roads

and  coa l  yands  w i l l  be  s tab i l i zed  and  revege ta ted  a t

t he  f i r s t  seasona l  oppo r tun i t y .  A reas  occup ied  by

suppo r t  f ac i l i t i e s  sueh  as  roads ,  o f f i ce  bu i l d i t r gs ,

shops ,  coa l  hand l i ng  s t r uc .Lu res  and  conveyo rs  w i l t

no t  be  rec l a imed  un t i l  conc lus i on  o f  t he  m in ing  ope ra -

t i ons .  Demo l i t i on  and  remova l  o f  s t r ue tu res  shou ld

commence  i n  Ma rch ,  Ap r i l ,  2033 .  Po r ta l  sea l s  and

g rad i . r g  shou l -d  commence  i n  June  and  l r t , i  comp le ted  by

S*p tember ,  2O33 .  D r i l l  and  hyd rosecc i  Lng  and  s t r eam

enhancemen t  wo rk  shou ld  be  co rnp le  t ed  by  0c tobe r  30 th .

The  a rea  shou ld  be  mon i t o red  du r i ng  Ju1y ,  2o34 ,  and

aga in  du r i ng  Ju1y ,  2035 ,  A t  t h i s  po in t  sh rub  an 'd

t r ee  dens i t y  r  &s  a  resu l t  o f  p l an t i ng ,  can  be  de te r -

m ined .  When  t he  vege ta t j - on  s tanda rd  i s  ach ieved ,

t he  sed imen t  con t ro l  s t r uc tu re  s  w i l l  be  removed  .

3.6 .1 C on t -g  mporane ou s  -Re-c  lamat  j -  on

In te r im  rec l ama t i on

oc  cu r  i n  a reas  t ha  b

(  du r i ng  ope ra t i ons  )  w i l l

a re  no  l onge r  needed  o r  t ha t

7 - 7 8

s /1o /85



n e q u i r e  s h o r t - t e r ^ m  s t a b i l i z a t i o n .  T h e s e  a n e a s  w i l l  b e  s e e d e d

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

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

( A p p e n d i x  3 - C ) .  T h i s  s a m e  p r - o c e d u n e  w i l l  a p p l y  t o  a n y  a r e a

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

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

3 . 6 . 2 S o i  I  R e m o v a  I  a n d  S t o r a g e

T o  p n e v e n t  s u i t a b l e  t o p s o i l  f n o m  b e i n g  w a s t e d  o n  c o n t a m i n -

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

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

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

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

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

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

p l a n .  T h e r e  i s  a p p r o x i m a t e l y  2 , 6 0 0  c u .  y d s .  o f  t o p s o i l  o n  s i t e

i n  B e a n  C a n y o n .  T h e  b a l a n c e  o f  5 , 5 0 0  c u .  y d s .  h a s  b e e n

p u n c h a s e d  f  n o m  R A C O  C o m p a n y  a n d  w a s  t e s t e d  t o  i n s u n e  i t s

c o m p a t i b i l i t y .  S e c .  8 . 6  p a g e s  B - 1 6  t h n o u g h  8 - 1 6 0  d e t a i l

s t o r a g e .  ( S e e  A p p e n d i x  3 - D ) .

't'li.l : € J

tsi+ -

t . .

t ' :
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r equ i re  sho r t - t e rm  s tab i l i za t i on .  These  a reas

w i l l  be  seeded  and  mu l ched .  0 the r  a reas  may

be  re  c ta imed  a t  d i f  f  e ren t  t i -mes  du r i ng  t he

ope ra t i on  as  spec i f i c  ac t i v i t i e s  a re  conc luded .

(Append j - x  3  -  0  )

3.6 .2 S o i l  R e m o v a l  a n d  S t o r a g e "

. To  p reven t  su i t ab le  t op o i l  f r om be ing  was ted

o r  con tam ina ted  by  spo j I  o r  o the r  was te  ma te -

r i a l s  t opso i l  w i l l  be removed  f r om any  new  con -

s t r uc t i on  a reas  as  a sepa ra te  ope ra t i on .  The

top" tq i l  w i l l  be  s toTbkp i l ed  and  p ro tec ted  f rom

wind  ahd  wa te r  e rds ion  and  con tamina t l on  wh ich

migh t  1e \sen  i t s / capab i l i t y  t o  suppor t  vege ta -

t j - on .  TheYo l l r 6w ing  subsec t i ons  dea l  spee i f  i -

ca1 l y  w i th  tPhd  va r ious  phases  o f  t he  topso i l

and  subso i l  [ an$ ing  p1an .  The re  i s  app rox ima te*

l y  2 ,600  ed .  yds . \ f  t opso i l -  on  s i t e  i n  Bea r

Canyon . e  b a l a n c e \ f  2  r  5 A A  c l l .  y d s .  h a s  b e e n

op t i oned / f r om RAC0  Comlqny  and  i s  p resen t l y

be ing  t ds ted  t o  i nsu re  i t \  eompa tab i l i t y .  f f

t h i s  ma te r i a l  i s  sa t i s f ac toYy ,  i t  w i l l -  be  pu r -

chased  s tockp i l ed  and  revege ta ted  a t  i t s  p re -

sen t  l oca t i on  (ad jacen t  t o  CV  Spu r  -  Ca rbon

Coun ty ,  U tah .  (  See  Append i x  3 -D  )
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Tops  o i l  Rgmova l

A t  t he  s ta r t  o f  any  cons t ruc t i on  phase ,  t op -

so i l  has  been  co l l ec ted .  f r om the  a rea  whe re

useab le  so i l  ex i s t ed .  Ex i s t i ng  vege ta t i on

has  been  removed .  and  t he  t opso i l  eo l l ec ted

p r i o r  t o  excava t i on  o r  o the r .  su r f ace  d i s t u r *

bance  ope ra t i ons  w i t h i n  t he  a f f ec ted  a reas .

The  dep th  o f  t opso i l -  r emova l  i - n  each  case

depends  on  the  amoun t  o f  A  and  B  ho r i  zon  ma te -

r i a l  as  de f i ned  i n  OSM Regu la t i on  30  CFR 783 .21

and  783 .22 .

The  t opso i l  r emoved  i n  t hese  a reas  eons i s t s

o f  A  ho r i zon  qua l i t y  ma te r i a l  and  B  ho r j - zon

qua l i t y  ma te r i a l  .  The  C  ho r i zon  ma te r i a l  was

no t  r e rnoved  s i nce  i t  i s  no t  su f f i e i en t l y  capab }e

o f  suppo r t i ng  d i ve rse  vege ta t i - on .  Chap te r  8

p resen ts  add i t i ona l  so i l  i n f o rma t i on .

The  equ ipmen t  used  f o r  t opso i l  r emova l  cons i s ted

o f  bu l " l d  oze rs  r  f r on t -end  l oaders  and  dump t rucks .

The  use  o f  bu l l doze rs  r equ i re  push ing  o f  t he

topso i l  t o  a  co l l ec t j - on  po in t  f o r  l oad ing  i n to
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dump  t r ucks  o r  o the r  means  o f  t r anspo r ta t l on

to  t he  des igna ted  s tockp i l e .  Adequa te  supe r -

v i so ry  pe rsonne l  we re  p resen t  a t  t he  t ime  o f

t opso i l  r emova l  t o  i - ns t r uc t  t he  equ ipmen t

ope ra to r s  i n  t he  p rope r  t echn iques  o f  t opso i l

r enova l  and  t o  ensu re  t ha t  r equ i red  ho r i zons

were  removed  and .  s t o red ,

Topso i l  S tockp i l e

Du r i ng  any  s tockp i r i ng  ope ra t i on ,  unnecessa ry

compac t i -on  was  p reven ted  by  I im i t i ng  the

equ ipmen t  t r a f f i c  ove r  t he  s tockp i l e .

P lans  i nvo l v ing  tops  o  j - r  s to rage  ean  be  l abe l -ed

as  I t sho r t  t e rm t r  o r  t t l ong  t e rmr r  depend ing  on  com-

p re t i on  o f  ac t i v i t i e s  i - n  each  a rea  and  t he

ree lama t i on  sehedu l -e  p resen ted  i n  sec t i on  3 .6 .6 .

Shor ! , -Te . rm Topso i l  S tg lpge ,A f ,eq . f l  
I

Sho r t - t e rm  s tockp i l es  o f  t opso i l  w i l l  be

fo r  a reas  to  be  rec la imed .  a l - rnos t  immead ia -

t e l y  upon  cu t t i ng  and  a t  f i na1  g rade .  Top -

so i l  w i l l  be  red i s t r i bu ted  p rompt l y  t o

m ln : -m lze  na tu ra l  deg rada t  j _on  p roces  se  s  .

(  such  as  , p i pe l  j - ne  t r enches ,  e t c .  )
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Long- : le rm Topso i l  S tora f te  Areas

Dur i ng  any  new  cons t ruc t i on  o f  a reas  t ha t

w111  be  used  fo r  t he  du ra t i on  o f  t he

m in ing  ope ra t i on  w i t h i n  t he  pe rm i t

a rea ,  t opso i l  w i l l  be  co l - l ec ted  and

and  s tockp i l ed .  The  t opso i l  w i l l  be

used  l - a te r  f o r  pos tm in ing  ree l - ama t i on

o f  t he  aband  onmen t  a reas  .  O the r  l ong -

t e rm  s tockp i l es  w i l l  be  es tab l i shed  a t

t he  p roposed  l oad  ou t  s i - t e  .

TopFo i l .  B ro tec t i . o+

The  sho r t - t e rm  tops  o i l  s t ockp i l e  r . r i I l  be  sp rayed

w i t h  wa te r  o r  t empo ra r i l y  vege ta ted  t o  r e ta rd  e ro -

s i on ,  The  l ong - te rm  topso l l  s t ockp i l e  w i l l  be  p ro -

t ec ted  by  t he  f o l l ow ing  ope ra t i ona l  s t eps :

A  s  tab l -e  su r f  ace  w i l l  be  p rov ided

i -n  an  a rea  ou ts ide  the  i n f l uence

o f  ac t i  ve  ope ra t i on  .

As  a  s tockp l l e  i s  co rnp le ted '  i t

w111  be  l e f t  i n  a  r ough  cond i t i on

to  m in im i ze  e ros ion '
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S t o c k p i l - e s  w i l l  b e  s i t u a t e d  a n d

p r o t e c t e d  t o  p r e v e n t  w a t e r  e r o -

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

a g e n t .

Sto rage  p i l es  'w i l l

w i t h  qu iek -g row ing

z ing  p l an t s .

b e  v e g e t a t e d .

s o i l - s t a b i l i -

frqffitrffif vFD
f t4AYt/ tgg5 o

lj.u^':,ur\J (rf. otLijA,s & Mtfvti\lG

T h e  s  t o  r : k p i l e d

w i s e  d i s t u r b e d

o p e r a t i o n  o n  a

S igns  w i l l -  be  pos ted  t o  p ro tec t

t he  s tockp i l es  f r om acc iden ta l

use  as  f i l l  o r  f r om o the r  i nad -

ve r t en t  ma te r i a l  con tam ina t i on .

The  es tab l i shmen t  o f  nox ious

p lan t  se r i es  w i l l  be  p reven ted .

t opso i l  w i l l  no t  be  removed  o r  o the r -

un t i f  r equ i red  f o r  t he  red i s t r i bu t i on

p repa red ,  r eg raded  d i s t u rbed  a rea .

Tops  o_ i  l -  Red i . s  t r i bu t  ]  g r t

P r i o r  t o  t o p s o i l  r e d i s t r i b u t i o n ,  r e g r a d e d  l a n d  w i l l

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

g r o u n d  s u r f a c e  w i l l  b e  r i p p e d  t o  a  d e p t h  o f  1 4 , ,

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

p r o m o t e  r o o t  p e n e t r a t i o n .

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

W i t h i n  a t e n  d a y pe r i od  p r i o r  t o  seed ing  '

t opso i l  w i l l  be  d i s t r i bu ted  on  a l l  a reas  t o  be  re -

c l a imed  .  Du r  i . , g  t h i s  t ime  t he  t opso i - l  w111  be  a l -

l owed  t o  se t t l e  and  a t t a i n  equ i l i b r i um  w i t h  i t s

na tu ra l -  env i r onmen t .  Th i s  p rocedu re  w i l l  be  f o1 -

l owed  f o r  a l l  a reas  i - n  wh i ch  f ac i l i t i e s  such  as

roadbed  ,  m ine  pad  s  and  bu i l d i ng  s  i  t e  s  a re  t o  be

abandoned .

T o p s  o  i 1  r e d i  s  t r i b u t i o n  p r o  c e d u r e  s  w i l l -  e n s u r e  a p -

p r o x i m a t e  u n i - f o r m  t h i c k n e s s  o f  6 r ' c o n s i s t a n t  w i t h  t h e

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

d i s t r i b u t e d  a t  a  t i m e  o f  t h e  y e a r  s u  j -  t a b l e  f  o r  7

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

'

To  m in im i ze  compac t i on  o f  t he  t opso i l  f o l l ow ing  re -

d i s t r i bu t i - on ,  t r ave l  on  rec l a imed  a reas  w i l l  be

l im i t ed .  A f  t e r  t opso i l  has  been  a .pp l i ed ,  su r f  ace

compac t i on  w i l - l -  be  reduced  by  us ing  a  d r y l and  ch i se l

p l ow  runn ing  a t  a  su i t ab le  dep th .  Th i  s  ope ra t i on
I

wi l l  a l so  he lp  p repa re  a  p rope r  seed  bed  and  p ro -

t ec t  t , he  red i s t r i bu ted  t opso i l  f r om w ind  and  wa te r

1
0
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e r o s i o n .  C o - o p

g u q r d  a g a n i s t

o f  t o p s o i l -  a n d
C h a p t e r  B ,
t o  e n s u r e  t h e

M i n i n g  C o m p a n y  w i l l  e x e r c i s e  c a r e  t o

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

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

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

t n

3.6 .3 F ina l  Abandonmen t

Co -op  M in ing  Company  an t i c i pa tes  t ha t  t he  pos tm in ing

l - and  . uses  o f  t he  pe rm i t  a rea  w i l l  be  t he  same  as

the  p rem in ing .  S ta te  and  l oca l  gove rnmen ts  have

no t  p roposed  any  l and  use  changes  f o r  t he  pos t rn i n i g

pe r i od .  Th j - s  sec t i on  de l i nea tes  t he  abandonmen t  and

rec lama t i on  s teps  t o  be  t aken  wh i ch  w i l l  a l l ow  a

re tu rn  t o  t he  o r i g i - na l  l and  use  once  rn i n i ng  ope ra -

t i ons  a re  comp le te .  I n  gene ra l ,  d i s t u rbed  po r t i ons

o f  t he  m ine  p l an  a rea  w i l l  be  re tu rned  t o  t he i r

o r  i  g ina l  w i  l d l  i  f  u  /  g ra  z  i ng  hab i  t a t  .

Me th -od_  o f  Ach iev ing  and  Suppor t i ng  Pgs tm in inF  La l i d

Uses

The  f o l l ow ing  p resen t s  t he  abandonmen t  s t eps  and  re -

vege ta t  t on f  r ec l ama t i on  ac t i v i t i e s  wh i ch  rep resen t

t he  me thod  o f  ach iev i ng  and  suppo r t i ng  pos tm in ing

land  uses .  The  ac t i v i t i e s  a re  o rgan i zed  i n  t he  ap -

1 . , r t r i + i i
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p r o x i m a t e  o r d e n  o f  e x e c u t  i o n .

a  l s o  d  i s c u s s e d  i n  C h a p t e n  4 .

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

3 . 6 . 3 .  1 S e a l i n g  o f  M i n e  O p e n i n g s D r i  I  I  H o l e s ,

W e l l s ,  e t c .

E x p  l o r a  t o n y  H o  l e s ,  B o n e  H o  l e s ,  a n d  W e  |  |  s

U p o n  a b a n d o n m e n t  o f  d n i l l i n g  o p e r a t i o n s ,  a l l

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

s l u n r y .  T h e  s l u n r y  m i x t u n e  w i l l  c o n s i s t  o f  5 . 2

5 . 5  g a l l .  o f  w a t e r  p e n  b a g  o f  c e m e n t .  C o - O p  i s

c o m m i t t e d  t o  p l u g g i n g  a l  I  d n i l  I  h o l e s  w i t h  5  f e e t

o f  c e m e n t  a s  n e q u  i r e d  b y  r u  l e  M 3  ( 5  )  U I U I A  A c t

o f  1  9 7 5 .

S h a f  t s

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

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

o f  a  6  i n c h  t h i c k  n e i n f o n c e d  c o n c r e t e  s l a b  w i l l  b e

u s e d  a s  a  s e a  |  .

r?tr#fff wffiD
twAY 1 7 rcsF

JtuislO,,v 
f ;;: ,cqs * ;,il;r?.t
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The  cap  w i l l  be  equ ipped  w i th

ven t  p ipe  and  w i l l  ex tend  fo r

f ee t  be low  the  su r f ace  o f  t he

a  2  i nch  d i ame te r

a  d i  s t ance  o f  1  5

sha f  t  co l l - a r ,

M ine  En t r i es .  -  UMC 817 ,13 -15

Sea l s  w i l l  be  i ns ta l l ed  i n  a l l  en t r i es  as  soon

as  m j -n ing  i s  cou rp le ted  and  the  m ine  i s  t o  be

abandoned .  The  sea l s  w i l t  be  l oca ted  a t

] eas t  25  f ee t  i ns i de  t he  po r t a l  mou th  en t r y .

P r i o r  t o  i ns ta l l a t i on ,  a l l  l oose  ma te r j - a l  w i t h -

i n  3  f ee t  o f  t he ,  sea l  a rea  w i l l  be  remove ,C  f r om

the  roo f  ,  r i - b  and  f l oo r .  The  m ine  en t r y  sea ls

w i l l  be  made  o f  so l i d  conc re te  b l oeks  (ave rage

m in imum compress  j - ve  s t r eng th  o f  1  , 800  L tb /  i no

tes ted  i n  acco rdance  w i t h  ASTM C1  / r 0 -?0 )  and

mor ta r  (  1  pa r t  cemen t ,  j  pa r t s  sand  and  no  more

than  7  ga l l ons  o f  wa te r  pe r  sack  o f  cemen t  )  t o

f o rm  a  wa l - l  two  b l ocks  t h i ck .

Sea l s  w i l l  be  l ns ta l l ed  i n  t he  f o l l ow ing  manne r :

The  sea l  w i l f  be  recessed  a t  l eas t  1  6  i nches

deep  i n to  t he  r i b  and  12  i nches  deep  i - n to  t he

fLoo r .  No  recess  w i l l  be  made  i r r r t o  t he  roo f  .

The  b l ocks  w i l l  be  a t  l eas t  6  i nches  h i gh r  ex -

cep t  i n  t he  t op  cou rse  and  B  i nches  w ide .  The
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The  b locks  w i l l  be  l a id  and  mor ta red .  i n  a  t rans -

ve rse  pa t t e rn .  I n  t he  bo t t om cou rse ,  each  b l ock

w i l l  be  l a id  w i th  i t s  l ong  ax i s  pa ra l l e l  t o

t he  r i b .  The  l ong  ax i s  i n  succeT€d ing  cou rses

w i l l  be  pe rpenducu la r  t o  t he  1#g  ax i - s  b lock

in  t he  p reeed ing  cou rse .  An  i l r t e r l aced  p i l as te r

w i l - I  be  cons t ruc ted  i n  t he  ce r l t e r .  The  sea l s

w i l l  have  a  t o ta l  t h i ckness  d f  16  i nehes .

Whe cond i t i ons  pe rm i t ,  t he /  po r t a l  sea l s  w i l l

be  gra \d  to  conform wi th  e l< is t ing sur face con-

tou rs  and  i l l an ted .  I n  t hoAe  j -ns tances  where

i  zab le  h ighwd . . l l s  es tab l i f hed  i n  p repa r ing  the

L ,o r ta l  s  1 te  cann \  be  re  /u rned  to  o r i -g ina l  eon -

Lou rs ,  t he  open ing f /on t  o f  t he  wa l l  w i l l

be  f i 1 led  w i th  non -comYus t ib le  ma te r ia l  as  above

and the por ta l  and en

h ighwa l l  w i l l  be  cove

exposed  seam on  t he

h6 toB fee to f

non -combus t i bLe  na te €d ,  cove red  w i t h

su i tab le  ma te r ia l  a

o f  a  t yp i ea l  sea1 ,

o r  i l l u s t r a t i on

3.6 .3 .2 R e m o v a

Co-op  M in ing  Comp{ny w i l l  r es to re  d i s t u rbed

the i r  app rox ima te  p re -l and -su r face  a reab  to

m in ing  cond i t i ons ,  t o  t he  ex ten t  t eehno log i -

ea l I y  and  economi -ea l l y  f  eas ib l e .

i a l  r  g r &

s e e d e d .

eeW

o f  Su r face  S t ruc t
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T h e  b l o c k s  w i l l  b e  l a i d  a n d  m o r t a n e d  i n  a  t r a n s v e r s e

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

w i t h  i t s  l o n g  a x i s  p a n a l l e l  t o  t h e  r i b .  T h e  l o n g  a x i s  i n

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

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

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

a  t o t a l  t h i c k n e s s  o f  1 6  i n c h e s .  W h e n e  c o n d i t i o n s  p e r m i t ,

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

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

s i z a b  l e  h  i g t r w a  I  l s  e s t a b  I  i s h e d  i n  p n e p a n i n g  t h e  p o n t a  I

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

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

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

o n  t h e  h i g h w a l l  w i l l  b e  c o v e n e d  w i t h  6  t o  I  f e e t  o f  n o n -

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

a n d  s e e d e d .  F o n  i l l u s t n a t i o n  o f  a  t y p i c a l  s e a l ,  s e e  F i g .  3 - 1

T e m p o n a r y  s e a l s  a n e  d i s c u s s e d  i n  A p p e n d i x  3 - F .

3 . 6 . 3 . 2 R e m o v a l  o f  S u n f a c e  S t n u c t u r e s

C o - O p  M  i n  i n g  C o m p a n y  w  i  |  |  r e s t o n e  d  i s t u r b e d  l a n d - s u n f  a c e

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

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

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

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

a n d  a s s o c i a t e d  e n v i r o n m e n t a l  v a l u e s . i , " " ;  ; . : . . , i ,  ,  i . , r " ,  1 . a , ,

s , i .i'/ ] ;, lggs

-:'.-)tu 7/,1?{'?u.' ,'; ii;i li,J i fl.j C
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Bu i l -d ing  Remoya l

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

b a t h  h o u s e :

Each  s t r uc tu re  w i f l  be  removed .

Founda t ions  w i l -1  be  removed  i f

t hey  a re  c l ose  t o  t he  su r f aee .

Deeper  founda t ions  w i I l  be  f rae -

tu red .  and  cove red  w i th  a t  l eas t

3  f ee t  o f  d i r t .

Road Abandonment

The  access  road  and .  sma l l  suppor t  roads  w i l l  be

rec la imed .  Cu l - ve r t s  and  b lack top  su r fac ing

mate r i -a1  w i l l  be  removed  .  Re  c lamat ion  wou ld

then  i nc l ude  reeon tou r i ng ,  r iPP ing '  add ing  c ross

d ra ins  ,  wa te r  ba rs  ,  t opso i l  and  seed .  See

Append i x  3 -G ,  De ta i l ed  P lan .

M ine  Ope ra t i ona l  Sys tem Remova l

Sys tems  such  as

ou t  and  removed

domes t i c  wa te r

o r  bu r i -ed .

w i l - I  be  phased

Area Cl -eanup

3-89
4/26/84



Bui ld ine Re.qgvg l

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

ba th  house :

Each  s t ruc tu r w i l l  be  removed .

Found.at ion w i l l  be  removed  i f

t hey  a re l ose  t o  t he  su r f ace .

Deeper  f , undat i  on s w i l l  be  f rac -

w i t h  a t  l eas ttu red d eovered

f  d i - r t .3  f eeU  o

Road Abandonme

The  access  road srnal l

r ee la imed .  Cu ve r t s nd

mate r ia l  w111 be  removAd .

then  i nc lude recon tou r i n

suppor t  roads  w i l l  be

b lack top  su r fac ing

Rec lama t i on  wou ld

r i pp ing '  add ing  c ross

d ra i r s  r  wa td r ba rs ,  t opso i a n d  s e e d .

Mine  0 t i ona l  S s tem Remova l

Sys tems

ou t  an

such  as

removed

\
w i l l  b edomes t i c  r ^ ra te r

o r  bu r i ed .

$ rqa  C leanup
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so l i d  was te  genera ted  i n  t he  abandonmen t

ope ra t i on  w i l l  be  co l l ec ted  and  removed .

3.6 .3 .3 Disposi t ipn o,{  Di ln€,  Poqdrs and

Divers  i -  ons

Af te r  t he  d i s t u rbed  a reas  a re  s tab i l i zed  and

runo f f  i s  eomparab re  to  the  a rea  I  s  p remin ing

cond i t i ons  w i t hou t  de ten t i on  t ime ,  t he  s i _ te

d , ra inage  sys ten  w i l l  be  removed" .  The  s i t e

d ra inage  sys tem a reas  w i l l  be  back f i l l ed  and

revege ta ted .  A l l  ponds  w i l l  be  d ra ined  and

a l l owed  to  d ry  i  t he rea f te r  t hey  w i l l  be  baek -

f i l Led  and  revege ta ted .

l {q tu ra l  d ra inage  pa t te rns  w i l l  be  re tu rned  tok,Y- .**T"*n--"**1*--<

a  ho r i zon ta l  d ra inage  pa t te rn  s j - rn i l a r  t o  t he

o r i g i na l .

3  . 6 . l n Baek f i l l i ng  and  Grad lqg  P lans

The  obJec t i ve  o f  t he  p roposed  back f i l l i i l g ,  so i l

s tab i l i z i ng ,  compac t i ng ,  eon tou r ing  and  g rad ing  p ro *

cess  i s  t o  ach ieve  a  rec l - a imed  su r f ace  wh ieh  w i l l

3 -90



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

U S C .

R e c l a m a t i o n  e a r t h w o n k  a c t i v i t i e s  w i l l  b e  c o n d u c t e d  a s  o u l i n e d  i n  S e c -

t i o n  4 - 5 ,  P o s t m i n i n g  L a n d  U s e  a n d  S e c t i o n  3 . 6 . 6 ,  S c h e d u l e  o f  R e c l a m a -

t i o n .  T h e  s t e p s  t o  b e  t a k e n  i n  t h e  b a c k f  i l  l ,  s o i l  s t a b i l i z a t i o n ,  c o m -

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

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

c u s s e d  i n  A p p e n d i x  3 -  F .

B a c k f  i t l i n g  o p e r a t i o n s ,  U t i l i z i n g  e q u i p m e n t  s u c h  a s  r u b b e r - t i n e d  s r a p -

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

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

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

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

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

w i l l  b e  p u t  i n  p l a c e  w i t h  a n  L H D  ( l o a d ,  h a u l ,  d u m p )  u n i t  t o  e n s u r e

p r o p e n  b a c k f i l l i n g .

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

t h e  f o l l o w i n g  m a n n e r :

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

v i o u s l y  d e s c n i b e d .

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

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

2 .
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3  '  A  b a c k h o e  a n d  d o z e r  w i  |  |  w o r k  i n  c o n j u n c t  i o n  t o  r . e m o v e  t h e

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

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

r e a c h i n g  o v e r  t h e  e d g e  o f  t h e  b a n k  a p p r o x i m a t e l y  z o t  p u l l -

i n g  t h e  m a t e r i a l  b a c k .  T h e  d o z e n  w i l l  t h e n  p u s h  a n d  c o m p a c t

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

s l o p e  o f  a p p r o x i m a t e l y  l V : 0 . 3 3 h  f o n  d n a i n a g e  p u r p o s e s .

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

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

T h e  b a c k h o e  a n d  d o z e r  w i  I  I  w o n k  i n  t h e  s a m e  m a n n e n  t o

e l i m i n a t e  t h e  a c c e s s  r o a d ,  w o r k i n g  d o w n  t o  t h e  l o w e n  p a d .

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

i n  F i s .  3 . 6 . 4 - A .

4 .

5 .

6 . T h e  a b o v e  p r o c e d u n e  w  i  I  r  c o n  t  i  n u e  o n  d o w n  t h e  c a n y o n

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

f i g u n a t i o n  s h o w n  o n  p l a t e  3 - 2 ,  p o s t m i n i n g  T o p o g r a p h y .

A s  b a c k f  i  l  l  i n g  a n d  g r a d  i  n g  i s  c o m p  l e t e d ,  o p e r a  t  i o n a  l  a n e a s

w i l  I  b e  s c a n i f  i e d  b y  n i p p  i n g  t o  a  d e p t h  o f  1 4 "  w i t h  a  d o z e n

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

t o  c r e a t e  l e d g e s ,  c r - e v i c e s ,  p o c k e t s  a n d  s c r e e s .  T h i s  w i l l

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

s o i  I  n e t e n  t  i o n  a n d  v e g e t a t  i o n  e s t a !  |  i s h m e n  t
. i  ; ' ,  . : . .

rrjSS
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8 .

9 .

T o p s o i l  w i f l

g n a d i n g  a n d

be  sp read

n i p p i n g  i s

o v e n  t h e  d i s t u r b e d

c o m p  l e t e .

aneas  a f ten  the

upon  comp le t ion  o f  the  above ,  the  a rea  w i l f  be  reseeded  as

p e n  t h e  p  l a n  .

l 0 '  M a t e r i a l  u s e d  f o n  t h e  r e c o n t o u r i n g  w i t l  b e  t a k e n  f n o m  s i d e

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

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

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

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

t h a n  l o a d i n g  a n d  h a u  I  i n 9  b y  t n u c k  .

3 . 6 . 4 .  1 R e c o n t o u n i n g

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

w h  i c h  w  i  I  I  a c h  i e v e  t h e  n e c e s s a n y  p h y s i c a l  s t a b i  I  i t y  .

T h i s  d e s i g n  w i l l  p n e v e n t  s l i d e s  a n d  o t h e r -  r e l a t e d

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

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

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

h o e ,  a p p r o x i m a t e l y  2 0 ' .  s t e e p  s r o p e s  a n d  h i g h w a l r s

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

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

n e c l a m a t i o n .  S t a b i l i t y  a n a l y s e s  o n  t h e s e  a n e a s  h a v e

c o n f i r m e d  t h a t  t h e y  h a v e  a  f a c t o r  o f  s a f e t y  g r e a t e r

t h a n  1  . 3  a s  t  h e y  p n e s e n  t  I  y  e x  i s t  .

3-9 r  C 4/25/84



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

c a n  b e  a c h  i e v e d  w i t h o u t  e x t e n s i v e  b a c k f  i  I  l i n g  a n d

n e t u n n  t o  t h e  a p p n o x i m a t e  o n i g i n a l  c o n t o u r ^ .

I n  F e b r u a n y  1 9 8 1  ,  a  s l o p e  s t a b i l i t y  a n a l y s i s  w a s

p e r f o n m e d  b y  D a m e s  &  M o o n e  o n  t h e  B e a n  C a n y o n

M  i n e  a c c e s s  n o a d  .  T h e  p u n p o s e  o f  t h  i s  s t u d y  w a s

t o  a n a l y z e  t h e  s t a t i c  s a f e t y  f a c t o r  o f  t h e  s i d e - c a s t

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

o f  t h i s  s t u d y  w a s  t h a t  t h e  s l o p e  s t a b i l i t y  h a d  a

s a f  e t y  f  a c t o r  r a n g  i  n g  f  r o m  a  m  i n  i m u m  o f  1  . 4 3  t o

2 . 1 5 .  T h i s  s t u d y  w a s  p e r f o r m e d  o n  t h e  s o i l  c h a n a c -

t e n i s t  i c s  o f  t h e  d o w n - c a s t  m a t e r i a  I  w h  i c h  w a s  n o t

c o m p a c t e d .  T h  i s  i s  t h e  s a m e  m a t e n i a  I  t h a t  w  i  |  |  b e

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

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

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

a b o v e  t h e  m i n i m u m  o f  1  . 4 3 .  T h i s  w i l l  n e s u l t  i n  a

f  a c t o r  o f  s a f e t y  w e l  I  a b o v e  t h e  r e q u  i r e d  I  . 3 .

( C o p  i e s  o f  t h e  D a m e s  € t  M o o n e  n e p o r t  a  l o n g  w  i  t h

a n  e a r l  i e r  n e p o r  t  a r . e  i n c f  u d e d  i n  A p p e n d i x  3 - F .  )

3 . 6 . 4 . 2 R e m o v a  I  o n  R e d u c t  i o n  o f  H  i  g h w a  |  |

H i g h w a l l s  w i l l

t o  d e v e  l o p e  a

be  reduced

s t a t  i c  s a f e t y

t o  t h e  e x t e n t  p n a c t i c e a b l e

f  a c t o n  o f  a t  l e a s t  1  . 3 .RECFIVED

IrdAy I z, teas
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O n l y  t h o s e  h i g h w a l l s  t h a t  c a n  b e  l e s s e n e d  b y

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

w a l l s  g r e a t e r  t h a n  T O t  i n  h e i g h t  w i l l  b e  l e f  t  a s

s h o w n  o n  P l a t e  3 - 2 ,  P o s t m i n i n g  T o p o g n a p h y ;  h o w -

e v e n ,  t h e s e  h  i g h w a  I  l s  a n e  s h o w n  t o  h a v e  a  s t a b -

i  I  i t y  s a f e t y  o f  g n e a t e r  t h a n  I  . 3  b y  t h e  f o l  l o w i n g

a n a  I  y s e s :

A  I  9 8 1  s  l o p e  s t a b  i  I  i  t y  s t u d y  o f  t h e  B e a r

C r e e k  M i n e  A c c e s s  R o a d  b y  D a m e s  a n d  M o o r e

i n d i c a t e d  a  s t a t i c  s a f e t y  f a c t o r '  o f  1 . 4 3  t o

2 . 1 5 .  ( A p p e n d i x  3 - F  )  .  T h i s  s t u d y  w a s  p e r -

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

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

B e a n  C n e e k  P o n t a  I  A c c e s s  R o a d .  T h e  m a x  i m u m

s t a t  i c  s a f e t y  f  a c t o r ^  o f  2 . 1 5  w a s  a c h  i e v e d  i n

t h e  t r i a l  a r c  w h i c h  i n c l u d e d  t h e  h i g h w a l l  a n e a .

( S h o w n  o n  P  l a t e  2  o f  t h e i r  r e p o n t  )  .  A s  a

f  u r t h u r  n o t e  o n  p a g e  5  o f  t h e i n  F e b  .  2 0 ,  I  9 B l

r e p o r t ,  t h e y  i n d  i c a t e ,  "  I  t  s h o u  l d  b e  n o t e d

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

w h  i c h  c u  t s  d e e p  i  n  t o  t h e  s  l o p e  d o e s  n o t  c o n -

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

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

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

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

3-91  E
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i n t o  t h e  a n a l y s i s ,  t h e  f a c t o n  o f  s a f e t y  w o u l d

b e  s i g n i f i c a n t l y  h i g h e r . ' t  S i n c e  t h e  h i g h w a l l s

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

b e d r o c k  m a  t e n i a  |  ,  i  t  i s  r e a s o n a b  l e  t o  a s s u m e

t h e i n  s t r e n g t h  a n d  s t a b i l i t y  w i l l  i n c r e a s e  a c -

c o r d i n g l y .

A s  a  f u n t h e n  c h e c k  o n  t h e  h i g h w a l l  s t a b i l i t y ,

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

d  i f  f  e n e n  t  m e t h o d  .  T h  i s  a n a  I  y s  i s  u s e s  t h e

H o c k  m e t h o d ,  a n d  i s  b a s e d  o n  n o c k  p a r a m e t e r s

t y p  i c a  I  o f  t h o s e  c o n  t a  i n e d  i n  t h e  B  l a c k h a w k

F o r m a t  i o n  o f  t h e  W a s a t c h  P  l a t e a u  .  T h e  s a f e -

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

p a  name te rs  :

f r { a x i m u m  S l o p e  H e i g h t

S l o p e  A n g  l e

R o c k  M a s s  C o h e s i o n

R o c k  M a s s  F r i c t  i o n  A n q  l e

R o c k  M a s s  B u l k  D e n s i t y

1 0 0  |

80

6 5  p s i

3 l

I  5 5  l u s / f  t 3

B a s e d  o n  t h e s e  p a r a m e t e n s ,  a n d  u  t  i  I  i z  i n g  t h e

H o c k  c h a r t s ,  i n c l u d e d  a s  F i g .  3 . 6 . 4 . 2 . A  a n d

F i g .  3 . 6 . 4 . 2 . 8 ,  t h e  h i g h w a l l s  h a v e  a  s a f e t y

f a c t o n  o f  2 . 6 1  f o n  d r y  c o n d i t i o n s  a n d  Z . 4 O  f o n

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

t h e  D a n e s  a n d  M o o r e  r e p o n t ,  a n d  f u r t h u r

s u b s t a n t i a t e s  t h a t  t h e  h i g h w a l l s  p n o p o s e d

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

f a c t o r  o f  g n e a t e r  t h a n  I  . 3 .

R e t e n  t  i o n  o f

b a s e d  o n  t h e

h i g h w a l  l s  i s

f o l l o w i n g :

thenefone proposed

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

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

l e n g t h  t h a n  t h e  d i m e n s i o n s  o f  e x i s t -

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

E x t e n s i v e ,  h i g h  c l i f f s  a n e  c o m m o n  i n

t h e  W a s a  t c h  P  I  a  t e a u  .

T h e  r e s i d u a l  h i g h w a l  I  i s  s i m i  l a n  i n

s t r  u c t u r a  I  c o m p o s i t  i o n  t o  t h e  p r e -

e x i s t i n g  c l i f f s  i n  t h e  s u r r o u n d i n g

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

t h e  v i s u a l  a t t r i b u t e s  o f  t h e  a n e a .

H i g h w a  I  l s  a r e  c o m p o s e d  p r i m a r i  l y  o f

s a n  d s t o n e s  a n  d  s a n d y  s h a  l e s  w h  i c h

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

t h e  a n e a .

2 .

3-9 1
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3 .  T h e  r e s i d u a l  h i g h w a l l  w i l l  h a v e  a

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

1 . 3  a n d  w i l l  b e  c o m p a t i b l e  w i t h  t h e

geomorph i  c  pnocesses  o f  the  anea .

T h e  r o c k  t y p e s  c o m m o n  i n  t h e  h  i g h -

w a  |  |  a n e  v e r y  s  i m  i  l a n  t o  t h o s e  i n

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

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

l y  t o  t h e  g e o m o r p h i c  p r o c e s s e s  i n  t h i s

a r e a .

3 . 6 . 4 . 3 T e n r ^ a c i n g  a n d  E n o s i o n  C o n t r o l

T h e  n e e d  t o  t e r r a c e

w i t h i n  t h e  m i n e  p l a n

c i p a t e d .

s o m e  o f  t h e  s t e e p e r  s l o p e s

a r e a  c u n r e n t f y  i s  n o t  a n t i -

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

a r e  s p e c i f i c  t o  e a c h  s i t u a t i o n .

a n d  l i m i t  r a i n f a l l  i m p a c t  w i l l

e r ' o s  i o n  c o n  t  r o  I  p n a c  t  i c e  .

w i l l  b e  e m p f o y e d

l 4 u  l c h  i n g  t o  r e d u c e

b e  a  w i d e l y  u s e d

3-92
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3 . 6 . 4 . 4 S o i l  R e d i s t n i b u t i o n  a n d  S t a b i l i z a t i o n

P n i o r ^  t o  n e d i s t r i b u t i o n ,  t h e  r e g r ^ a d e d  l a n d  w i l l  b e

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

w  i  I  I  b e  r i p p e d  t o  a  d e p t h  o f  1 4 "  t o  r e d u c e  s u r f  a c e

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

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

p e n e t  n a  t  i  o n  .

W i t h i n  a  1 0  d a y s  p e n i o d  p r i o r  t o  s e e d i n g ,  t o p s o i l

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

D u n i n g  t h  i s  t  i m e ,  t h e  t o p s o i l  w i  I  I  b e  a  I  l o w e d  t o

s e t t l e  a n d  a t t a i n  e q u i l i b r i u m  w i t h  i t s  n a t u r a l  e n -

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

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

p a d s  a n d  b u i l d i n g  s i t e s  a r e  t o  b e  a b a n d o n e d .

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

a p p n o x  i m a t e  6 ' r  t h  i c k n e s s  c o n s i s t e n t  w  i  t h  t h e  p r o -

p o s e d  n e c l a m a t i o n  p l a n .  T o p s o i l  w i l l  b e  r e d i s t r ^ i -

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

i n g  p e n m a n e n t  v e g e t a t  i o n .

{,fr'i-}S'3Vffiffi

f''l;i1' I Z lgg5

l i i v i i l r L l r , ,  . r r  L J l l *
GAs & tu4tNtNG

T o  m i n i m i z e  c o m p a c t i o n  o f

t r ' a v e l  o n  r e c l a  i m e d  a r e a s

t o p s o i  I  h a s  b e e n  a p p  I  i e d ,

b e  r e d u c e d  w  i  t h  s u  i  t a b  l e

t h e  r e d i s t n i b u t e d  t o p s o i l ,

w i l l  b e  l i m i t e d .  A f t e r ^

s u r f  a c e  c o m p a c t  i o n  w  i  |  |

egu ipment .  Th is  CIperat  ion
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w i l l  a l s o  h e l p  p r e p a n e  a  p r o p e n  s e e d b e d  a n d  p r o t e c t

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

s i o n .  C o - O p  M i n i n g  C o m p a n y  w i l l  e x e r c i s e  c a n e  t o

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

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

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

a s  o u t l i n e d  i n  C h a p t e r  I  p a g e  7 3 .

I  n  a d d  i  t  i o n  t o  t h e  v e g e t a t  i v e  s t a b  i  I  i z a t  i o n  d  i s c u s s e d

i n  S e c t i o n  3 . 6 . 5  R e v e g e t a t i o n  P l a n ,  p h y s i c a l  s t a b i -

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

m e t h o d s  t o  b e  i m p l e m e n t e d  a r e  d e f i n e d  i n  C h a p t e n  8

p a g e  2 3 .  A n  e x a m p l e  o f  t h e  s o i l  s t a b i l i z a t i o n  m e t h -

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

3-94 s /1o /85



c rushed  and  heav i - e r  ma te r i a l  a t  t he  t oe  o f  r oad -

f , i 11  s lope  s  .

3.6 .5 Re ve ge-tat  i  on t la{ I

A l l  d i s t u rbed  a reas  w i l l  be  p1an ted . , aod .  r evege ta ted

du r i ng  t he  f i r s t  app rop r i a te  season  f o l l ow ing  g rad ing

and  t opso i l  r ed  i s t r i bu t i on  p rocedu res  and  w i l l -  i n c l ude  ,

as  necessa ry ,  t he  add i t i on  o f  r emed ia l  so i l  t r ea tmen ts  .

A  su i t ab le ,  pe rmanen t ,  d i ve r se  vege ta t i ve  cove r ,  se l ec t *

ed  on  t he  bas i s  o f  UDWR recommenda t i ons ,  w i l l  be  es -

t ab l i shed  on  a l l  r ec l a imed  a reas .  The  p roposed  re -

c l ama t i on  schedu le  i s  p resen ted  i n  Sec t i on  3 ,6 .6 ,

Schedu le  o f  Rec lama t i on .  The  f  o l l ow i -ng  subsec t i ons

desc r i - be  t he  ma  j  o r  aspec t s  o f  t he  p roposed  revege ta -

t i on  p lan  i

3.6 .5 .1 S.oi l  Prgperat i  on

Sca r i f y i ng  A reas

Opera t i ona l  a reas  w i l l  be  sca r i f i ed  t o  r educe

compac t i on  and  t o  p reven t  t opso i l  s l i ppage .

S teep  s l ope  a reas  wh l ch  mus t  r ena in  a f t e r

abandonmen t  w i l l  r ece i ve  spec ia l -  r i pp ing  t o

c rea te  l edges ,  c rev i ces ,  p i cke t s  and  sc rees ,

Th i s  w i l l  a l l ow  be t t e r  so i - l  r e ten t i on  and

3-9 5



and  vege ta t i on  es  t ab l i  shmen t  .

Fer t i l i - za t ion  and Neut ra l  t za t ion  -  uMc 817 .z j

The  t opso i l  r ^ r i l l  be  t es ted  be fo re  i t  i s  seeded

to  de te rm ine  t he  t ype  and  amoun t  o f  f e r t i r i  ze r

o r  neu t ra l i ze r  r equ i red .  So i l  ana l yses  w i l l

measu re  t he  f o l l ow ing  conponen ts :

o

o

Mi  c  r  onu t r i  en t  s

Po tas  s  j -um ,  ea l  c  ium ,  magr , le  s  ium

Phospho rus

N i  t r ogen

So i l  pH  and  sa l i n i t y

So i  l -  tex ture

o

o

o

o

Chemj -ca l  ana lyses  fo r  m j - c ronu t r i en ts  may  be

conduc ted  by  t es t i ng  so i l  ex t r ae t s  w i t h  DTPA

so lu t i on  and  measu red  by  use  o f  an  a tom ic  abso rp -

t i on  ana l y  %e t ^ .  Ammon ium ace ta te :  may  be  used  t o

ex t rac t  po tass  j - um,  ca le i um and  nagnes ium f  o r

a tom ic  abso rp t i on  ana l ys i s ,  Phospho rus  may  be

de te rm ined  w i t h  sod ium b i ca rbona te  ex t rac t l on

andco1o r im te r i eana1ys i s .TheK j *1dah1me thod .

may  be  used  f o r  de te rm ina t i on  o f  t o ta l  n i t r ogen .

So . i l  t , exLu re  may  L re  c l e t  e rm incd  by  a  Bouyoucus

hy , i r omc  be r  mr : t , hoc l  ( so  L  i um  he rameLaphosphe r te  d i s -
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pe rs i ng  agen t  )  .  So i l  pH  may

a  1  : 1  so iL / v ra te r  m j - x tu re  t es ted

rode  pH  me te r .  Sa l i n i t y  may  be

.  i  r !us ing  a  Whea ts tone  conduc t i v i t y
'

ex t rac  t  o f  each  s  o  j - l  samp le  .

d e t e r m i n e d  o n

w i t h  a n  e l e c t -

a n a l y  z e d  b y

c e l l  o n  a n

neut ra l i  za t  j ,  on ,

w i l l  be  done .

A l l  necessa ry

as  de te rm ined

fe r t i l  Lza t i on  o r

1 . a lby  so i l  t es t i ng

3.6 .5 ,2 Seed ing  and  T ransp le4 t i q lg

S teep  s l opes  w i l l  be  seeded  w i t t r  a  hyd ro -s  eede r  .

l a t  a reas  w i l l  be  seededGen t l y  s l op ing  and  f

w i t h  a  d r i l l  seede r .  Many  sh rubs  and  a l l  t r ees

w i l l  be  p lan ted  by  hand  se t t i ng  to  ensu re  a

pe rnanen t  p l an t  cove r .

3.6 ,5 .2 .1 Specieq and Am?.r ln. !s /$cre :

th lubs ,  TTees ,  9 r+ ,FFes  and

Forbs  D i f fe ren t  P lans  fo r

Di f fe ren t  A reas

Wi th  U ,DWR recomnenda t ions  and  the  1981

vege ta t i on  f i e l d  s tudy  as  a  bas i s ,  a

su i  t ab le  pe rmanen t  ,  e f  f  e  c  t i -  ve  and  d i  -
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ve rse  vege ta t i ve  cove r  o f  spec ies  na t i ve

to  t he  pe rm i t  a rea r  o r  app rop r i a te  sub -

s t i t u t es ,  w i l l  be  es tab l i shed  on  a l l

a f f ec ted  a reas .

P lan t s  used  t o  r evege ta te  t he  d i s t u rbed

s i t es  w i ] 1  be  se lec ted  spec i f i ca l l y  f o r

t he  vege ta t i ve  commun i t y  t o  be  es tab l i shec l

i n  t he  g i ven  a rea .

The  dom inan t  spec ies  used  f o r  each  vege ta -

t i ve  t ype  w i l l  be  eho  s  en  on  the  ba  s  i  s  , o f

p rem ine  d . i ve r s i t y  va lues  ( see  Sec t i on  g .3 .6 )

ava i l ab le  seed  sou rce  and  enhancemen t  o f

pos tm ing  l and  use .  Some  o f  t he  na t i ve

p lan t s  t o  be  used  f o r  r evege ta t l on  w i l l

be  whea tg ras  s  ,  sa l i na  w i l d r ye  r  s&geb rugh  ,

p inyon  and  j  un ipe r  .

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

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

d e p e n d  a l s o  o n  t h e  s t e e p n e s s  a n d  e x p o s u r e

o f  t h e  s l o p e s  t o  b e  r e v e g e t a t e d ,  F o r

s o u t h - f a c i n g  a . n c l  s l r n n y  s l o p e s ,  a ,  m l x t t r r e , '

o f  b j g  s ; a . g € i b r u s h ,  r ' u b t r e r  r a b b i t t r r r r s h ,

S a s k a t o o n  s e r v i c e - b e r r y ,  p i n y o n  p i n e  a n d

U t , a h  j u n i p e r  m a . y  b e  p l a n t e d  b y  h a n r J * , s e t -
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t i ng  o r  seed ing  on  an  app rop r ia te  sched-

u le  t o  p roduce  t he  equ i va len t  o f  1  -m

(3 .25  f oo t  )  i n t e r va l s .

Fu r t he r  r ecommended  spee ies  and  seed ing

p ro toco l  can  be  found  l n  Append ix  9C

and  9D .

3.6 .5 .2 .2 Met4odF Inc luding Quant i t .v

*nd SpaciIrg

Methods ,  quan t i t y  and  $pac ing  o f  seed ing

a re  eove red  above  i n  Sec t i on  3 .6 .5 .2  and

3 .6 .5 .2 .1

3.6 .5 .3 Mul chins

0n  a l l  r ec l -a imed  a reas  a  wood .  f i be r  mu lch  w i l l

be  used  t o  enhance  t he  mo i s tu re  re ten t i - on  re -

qu i r ed  f o r  seed  ge rm ina t i on .  Mu l ch  w i l l  have

tack i f i e r  t o  adhe re  t o  t he  so i l .  The  s teepe r

s lopes  w i l l  r equ i re  a  hyd romu lch  o f  a "  more

permanen t  na tu re  and f  o r  t he  add i t i on  o f  bu r -

l ap  o r  so i l - r e ta i n i ng  ma t t i ng .  Mu l ch  w i t h

tac i f y i ng  agen t  may  be  used  on  s teep  banks .
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3 ,6 .5 . l r f { f  i g a t i o n

s ince  t he  spec i - es  used  f o r  r ec l ama t i - on  a re

known  fo r  t he i r  su r v i va r  cha rae te r i s t i c s ,  i t

i s  f e l t  t ha t  a r t i f  i c j - a l  app l i ca t i on  o f  add l t i on *

a l  wa te r  w i l l  no t  be  requ i red .  shou l t l  l owe r

tha .n  ave rage  p re r : i p i t a t i on  o r  i r r egu la r i t i e s

i n  d i s t r i bu t i on  o f  p rec ip i t a t i on  occu r  f o l l ow ing

lhu  i n i t i a t i on  o f  r ec l ama t i on  p rocedu res ,  i r -

r \ sa t i on  may  be  used  on  a  sho r t - t e rm  bas i s .

o t \ rw i se ,  i r r i ga t i on  may  be  p r ima r i l y  used  i f

i n i tY l  r evege ta t i - on  a t t emp ts  f a i l  anc l  . i f  such

i r r i ga \on  i  s  cons  i de red  t o  be  a  ma  j  o r  f ac to r

i n  aeh iu \ i *S  revege ta t i on .

3.6 .5 ,5 e m e

o f  a reas  p l an ted  w i t h  t r ee

b e  o b s e r v e d  y e a r i l y .

r f  heavy  use  o f  t he  p l ahsed  t r ees  and  sh rubs

by  dee r  appea rs  p roba .h l e , p rop r - t a te  p ro t ; ee -

t i on  measu res  w i l l  be  t aken . 1 s o ,  s h o u l c l

s i g n i f i c a n t  r o d e n t  d a m a g e  b e e o r * \ i k e l y ,  a  c o n _

t r o l  p rog ram may  be  deve roped  i n  *A iunc t i on

wi th  UDWR and appropr ia te  land manag**bt r t
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I r r i sa t i on

s i - nce  t he  spec ies  used  f o r  r ec l ama t i on  a re

known  fo r  t he i r  su r v i va r  cha rac te r i s t i c s ,  i t

i s  f e l t  t ha t  a r t i f i . c i a l  app l i ca . t i on  r f  : r dc j j t j o r r -

a  l  wa te r  w i l l  no t  be  requ i red .  shou ld  l owe r

l ' i t an  ave rage  p rec ip i t a t i on  o r  i r r egu la r i t i e s

i n  d i s t r i bu t i on  o f  p rec ip i t a t i on  occu r  f o l l ow ing

the  i n i t l a t i on  o f  r ec - l ama t i on  p rocedu res  . 'wh i ch

t e m p o t ' a n i  l y  p r e c l u d e s  v e g e t a t i o n  e s t a b l  i s h m e n t ,  a  p n e f e n n e d

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

3 .6 .5 . l n

3.6 .5 .5

t

M a n a g e m e n t

Deer  and  roden t  use  o f  a reas  p l an ted  w i t h  t r ee

and  sh rub  spec ies  w i r l  be  obse rved  yea r i l y ,

r f  heavy  use  o f  t he  p ran ted  t r ees  and  sh rubs

by  dee r  appea rs  p robab le ,  app rop r  j - a te  p ro tec_

t i on  measu res  w i l l  be  t aken .  A1so ,  sho r - l d

s i  gn i f i can t ,  r oden t  c l amage  becom{ l  1 i ke1y ,  a .  con -

L ro l  p rog r *m ma,y  be  deve l r : pec r  i n  con  j  unc  i , i on

w i th  UDWR and  app rop r ia te  l and  managemen t

3-100
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NF.f,ffi!VED

MAY i Z 1985

JlVror , " " r l \  UF OIL
G A S  &  M I N I N G

a g e n c  I  e s .

3 . 6 . 5 . 6 V e g e t a t i v e  M o n i t o r i n g ,  R e v e g e t a t i o n

S u c c e s s ,  A s s e s s m e n t  a n d  T e s t  P  l o t s

o n  I  n  t e n u m  R e v e g e t a t  i o n

A  I  I  i n  t e r u m  s e e d e d  a n e a s  w  i  |  |  b e  i n s p e c t e d  a t  t h e

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

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

l e a s t  f  i v e  y e a r s  ( r e c l a m a t i o n  y e a r s  1 - 5 )  .  W h e r e

s u c c e s s  i  s  a p p a n e n  t ,  a s  r e p n e s e n  t e d  b y  a c h  i  e v e -

m e n t  o f  8 0 %  o r i g i n a l  c o v e r  d u r i n g  t h e  g - y e a n  p e n -

i o d ,  m o n i t o r i n g  w i l l  b e  i m m e d i a t e l y  i n v e s t i g a t e d

t o  d e t e r m  i n e  t h e  p o s s  i b  l e  f  a  i  I  u r e  c a u s e ( s  )  ,  s o  t h a t

p o s  i  t  i  v e  s t e p s  c a n  b e  t a k e n  t o  e s t a b  I  i s h  t h e  d e s  i n e d

i n t e r u m  v e g e t a t i o n  d u r i n g  t h e  n e x t  s e a s o n a l  o p p o n -

t u n i t y .  P l a n t i n g  a n d / o r  s e e d i n g  w i l l  b e  i m p l e m e n t e d

o n  a  c o n t e m p o r a n e o u s  b a s i s  a s  s o o n  a s  b a c k f  i  I  I  i n g

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

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

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

S t a n d a n d  m e t h o d s ,  a s  o u t  I  i n e d  i n  C h a p t e n  9 ,

V e g e t a t i v e  R e s o u n c e s ,  w i l l  b e  a p p l i e d  t o  d e t e r m i n e

t h e  d e g r e e  o f  s u c c e s s  f o n  r e v e g e t a t  i o n  a t t e m p t s .
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3 . 6 . 5 . 7 S o i l  T e s t i n g  P l a n

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

S e c t i o n  3 . 6 . 5 . . |  .

3 . 6 . 6 S c h e d u  I  e  o f  R e c  I  a m a t  i o n

T h e  g e n e n a  I  t  i m e t a b  l e

n e c  I  a m a t  i o n  i  s :

f  o n  c o m p  l e t  i n g t h e  m a j o n  s t e p s  i n

2033- L a n d f  i  I  l s  a n d  s o l  i d  w a s t e s  w  i  I  I

b e  n e g n a d e d  a n d  s e e d e d  a s  t h e y

a n e  c o m p  l e t e d .

2033- U n d e r g n o u n d  m i n e  o p e n i n g s  w i l l

b e  c l o s e d  a n d  s e a l e d  a s  t h e v  a n e

a b a n d o n e d .

2033- S u n f a c e  f a c i l i t i e s  w i l l  b e  r e m o v e d

a s  t h e y  b e c o m e  u n n e c e s s a r y .

2033-2034-NHCffif VED
MAY I Z 1985

rlu.,:Jurv OF OILGAS & MINTNG

T h e  c o m p  l e t  i o n  o f  s u  n f  a c e  n e c  I  a m a  t  i o n

w i l l  b e  i n  a s  s h o r t  a  t i m e  a s  p o s s -

i b  l e  a f  t e r  o p e r a t  i o n s  c e a s e .
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3  . 6 . 6 .  I

T h e  s p e c i f i c  t i m e t a b l e  f o r

s t e p  o n  p h a s e  i n  r e c  J a m a t

D e t a  i  l e d  T  i m q t a b  l e  f o n  C o m p  I  e t  i o n  o f  _ E a c h

M a j o r  S t e p  i n  R e c l a m a t i o n

c o m p  l e t  i n g  e a c h  m a  j o n

i o n  i s  n o t  a p p l  i c a b l e

.r'* i i, ;{ F"" l"n
l': i \i [:., [._t

f o r  a l l .  R e c l a m a t i o n  w i l l  c o m m e n c e  u p o n  a b a n -

d o n m e n t  ( y e a n  2 0 3 3 ) .

3 . 6 . 6 . 2 R e c l a m a t i o n  M o n i  t o r i n g

U p o n  c o m p l e t i o n ,  t h e  n e c l a i m e d  a r e a  w i l l  b e  m o n -

i  t o n e d  t o  d e t e r m  i n e  w h e n  b o n d  r e t e a s e  p a r a m e t e n s

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

q u a c i e s ,  a n d  r ^ i  I  l s  a n d / o r  g u  I  I  i e s  d e v e l o p e  o n  n e -

c l a i m e d  a r e a s ,  t h e  d a m a g e  w i  I  I  b e  a d d r e s s e d  i n

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

m u  l c h  a n d  t a c k  t h e  n e x t  a v a  i  l a b  l e  g n o w  i n g  s e a s o n  .

E a r t h  w o n k  w i l l  c o n s t i t u t e ;  ( l )  t h e  d i v e r s i o n  o f

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

s m a l l  h a n d - m a d e  b e n m s ,  ( z l  d i s t r i b u t i o n  o f  a d d -

i t i o n a l  s o i l  i f  n e c e s s a n y  t o  f  i i l  g u i l  i e s ,  ( 3 )  r e c o n -

t o u n i n g  w  i  t h  e q u  i p m e n  t  a s  w a n n a n t e d  a n d  ,  ( 4 )  . e -

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

t h e  a p p n o v e d  m a n n e n  a s  o u t  I  i n e d  i n  C h a p t e n  9 .

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

\ i 1985

i f  i ' t ; ,  ' :  j . - - r i ' . J  t )F  0 i L
(:A, ' . l l  , .{ '  . i '4t iqtHjS

i 1

i );+

i:

r ) :

.{
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p a t t e r - n ,  a  p  l a n  t o  s t a b  i  I  i z e  a n d  m o d  i f  y  d r a  i n a g e

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

a p p r o v a  I  p r i o n i m p l e m e n t a t i o n .

T h e  m o n  i  t o r i n g  p n o c e d u r e s  w  i  1  |  b e  t h e  s a m e  s a m p  I  i n g

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

m e n  t  o f  t h e  r e f  e r e n c e  a r e a s .  S t a n t  i n g  i n  y e a n  3

a f t e n  r e c l a m a t i o n ,  y e a r - s  1  a n d  z  w i l l  b e  o c u l a n

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

a n e a s .

t o
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: .ntd.;

I

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

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

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

t h e  r e c  l a  i m e d  a r - e a s  a n d  t h e  r e f  e r e n c e  a r e a  w  i  I  I

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

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

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

n e f e r e n c e  a r e a s  w h e n  t e s t e d  a t  t h e  9 5  p e n c e n t

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

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

r e l a t i v e  t o  c o v e r  a n d  p r o d u c t i o n .  W o o d y  p l a n t

d e n s  i t y  w  i  |  |  b e  d e t e r m  i  n e d  b y  s a m p  I  i n g  e a c h  r e f  e r e n c e

a r e a  p r i i o n  t o  p  l a n  t  i n g  i n  o n d e n  t o  e s t a b  I  i s h  a  s t a n d -

a n d  f  o n  e a c h  v e g e t a  t  i o n  t  y  p e .

C o v e n  a n d  o r o d u c t  i o n  o n  r e c  l a  i m e d  a n d  r e f  e r e n c e

a r e a s  w  i  I  I  b e  m e a s u r e d  u s i n g  t h e  s a m e  m e t h o d s

e m p  l o y e d  d u r i n g  t h e  b a s e l  i n e  s t u d i e s .  C o v e r  w i  |  |

b e  e s t i m a t e d  i n  r a n d o m l y  t o c a t e d  1 . 0  s q u a r e  m e t e r

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

S C S  m e t h o d o l o g y  .  S h n u b  d e n s i t y  w  i  I  I  b e  e v a  l u a t e d

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

O n e  o f  t h e  g r e a  t e s t  c h a  I  l e n g e s  o f  r e v e g e t a  t  i o n  i  s  t o

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

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

c l a i m e d  a r e a s  w i l l  b e  e n c o u r a g e d  b y  i n c l u d i n g  a

NECHIVED

MAY I I 1985

i J t v ts l0N ( )F  o l l
GAS S .  MINING
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v a n i e t y  o f  g n a s s e s ,  f o n b s ,  a n d  s h r u b s  i n  s e e d i n g

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

j u d g e d  a d e q u a t e  w h e n  t h e  n e l a t  i v e  c o v e n  a n d  p e r -

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

g r o u p s  a p p r o x i m a t e s  t h a t  w h i c h  o c c u n s  i n  t h e  n e -

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

p e n e n n i a l  g n a s s e s  i s  5 0  p e n c e n t  i n  t h e  r e f e r e n c e

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

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

5 0  p e n c e n t .  T h i s  s a m e  n e l a t i o n s h i p  s h o u l d  a l s o  h o l d

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

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

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

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

unsuccess fu  |  .

The punpose  o f  the  above  pnocedures  i s  to  demon-

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

d e n s i t y ,  a n d  s p e c i e s  d i v e r s i t y ,  t h e  d i s t u n b e d  a n e a s

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

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

u s g .

3 . 6 . 7 S c h e d u  l e  o f  R e c  l a m a t  i o n  f _ o r  C o - O p  B e a n  C a n y o n  M  i n e
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3  . 6 . 7 .  1 D e t a i l e Q  T i m e t a b l e  f o r  C o m p l e . t i o n  o f  M ? i o r

R e c l a m a t  i o n  P r o c e s s b s

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

i n i t i a t e d  w i t h i n  9 0  d a y s  ( w e a t h e r  p e r m i t t i n g )  o f  f i n a l

a b a n d o n m e n t  o f  t h e  m i n i n g  o p e r a t i o n :

A c c .  T  i m e

I

3

1

2

3

5

6

b .

c .

S e a l  P o r t a l  1  w e e k

R e m o v e  S t r ^ u c t u n e s  2  w e e k s

S o i  I  P l a c e m e n t  ( b a c l . < f i  I  I  i n g  & ,  g r a d i . s )

a .  U p p e n  P a d  1  w e e k

(  l n c l u d i n g  R o a d )

C h a n n e l  R e s t o n a t i o n  1  w e e k

L o w e r  P a d  &  D i v e r s i o n  1  w e e k

(  l n c l u d i n g  R o a d )

4 .  S e e d b e d  M a t e r i a  I  E i  H  i n d  I  i n g  1  w e e k

5 .  R e s e e d  i n g  € i  F e r t  i  I  i z  i n g  . 5  w e e k

6 .  l v l u  l c h  i  n g  . 5  w e e k

7  .  P r o t e c t  i  v e  F e n c  i  n g  2  w e e k s

( c o n c u r n e n t l y )

w e e k

w e e k  s

w e e k s

w e e k  s

w e e k  s

week s

w e e k s

w e e k  s

7

7 . 5

B

RECEIVED

MAY I / lg85

r l i V l S l O N  O F  O I L
iAS &  MIh I IN IG

T h e  a b o v e

c o m p  l e t e d

a c t i v i t i e s .

r - e c l a m a t i o n  t a s k s

w i t h i n  8  w e e k s  f o l

weeks

a r e  t h e r e f o r ' e  p n o p o s e d  t o  b e

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

3- l  06 5 /1o /85



E q u i p m e n t

L o a d e n  9 5 0 8  ( 2 +  c y

Opena tor-

C r a n e  G n o v e s  R T - 5 8 0

O p e n a  t o r

2 .

b u c k e t  )

207

C o s t  P e r  h o u n

$  1  13 .20

29 :25

$ 1  42.45

7 8 . 8 0

2 9 . 9 0

$  I  0 8 . 7 0

7 9 . 3 0

$ Is2 .ss

_  2 9 . 9 0

$  1 8 2 . 4 0

u1 .94

29  . 90

$  241 .80

3 . T n u c k  a n d O p e r a  t o n

C a t  D - 7 G

O p e n a  t o n

5 . B a c k h o e  ( C a t  2 3 5 )

O p e r a  t o n

B a c k h o e  ( B H )  C y c l e  T i m e  E s t i m a t e s  Z 3 S  B a c k h o e

4 .

RECFIVED

MAY T P 1985

)  j v l s  j uh j  oF  O tL' : iA$  &  MIN fNG

A v e r a g e

L o a d  B u c k e t

S w  i  n g  B u c k e t

D u m p  B u c k e t

S w i n g  L m p t y  B u c k e t

6 . 5  s e c .

6 . 0  s e c .

2 . 5  s e c  .

5 . 0  s e c .

Tota I  Avenage 20 2 . 1 2  y d r 3

3 - 1  0 7

sec .

5 /1o /85



M e d i u m  t o  h a r d  d i g g i n g  ( h a r d

rock  con ten  t  )  dep th  to  70% o f

p a c k e d  s o i  I  w  i t h  u p  t o  5 0 %

m a c h i n e ' s  c a p a b i l i t y .

3  c y / m i n  x  2 , 1 2  y d s  x  o 0  =  p r o d u c t i o n / h r .  =  3 B l  . 6 0  c u . y d / h r

C u t  a n d  f  i f  l  y a r d a g e s  ( S a m e  N u m b e n  ' l  c y c l e )

C r a w  l e r  T n a c t o n  ( D 7 G )  C y c l e  T i m e  E s t i m a t e s

D 7 G  C u t  M a t e r i a l  2 0 0  y d

A v e n a g e  B l a d e  L o a d  o f  1 5

C y c l e  t i m e  7 . G  m i n

4 . 0  m i n _

1 1 . 6  m i n

E f f i c i e n c y  5 0  m i n / h n .

5 0  m i n / l  1 . 6  m i n  c y c l e  X

.  nu l ' l '

c u .  y d .

L o a d e d  A v e r a g e

R e t u n n

C y c l e

1 5  y d s / c y c t e  =  6 4 . 6 5  y d s / h r .

9 5 0 8  L o a d e r  C y c l e  T i m e . 5 0  m i n .

+ . 0 1  m  i n  .

- . 0 4  m  i n  .

. 0 0  m i n .

t .

2 .

3 .

P i l e  (  1 0 "  m a t e r i a l  a n d  s m a l l e r

C o m m o n  o w n e r s h  i p  o f  t r u c k s

3 /4 ' ,  to  6 , '

l l 3  c u  y d s . / n r .

1  9 6  c u  .  y d s / h r .  T o p s o i  I

. 5 3  m i n .

REffiNVHD
JtI$f f t tesi

DlVl{iii()N 0F t-ttt-
GAS & MINING

s/10/853-r 07A



3 . 6 . 7  . 2

A .  S e a  I  P o r t a  I

B .  R e m o v a  I  S t r u c t u r e s

C .  C l e a n u p

D .  S o i l  P l a c e m e n t
( B a c k f i l l i n g  A  G n a d i n g )

E .  C h a n n e l  R e s t o r a t i o n

F .  R e s e e d i n g  a n d  F e r t i l i z e n

G .  M u l c h i n g

H .  P r - o t e c t  i v e  F e n c i n g

I  .  O v e r h e a d  a n d  C o n t  i  n g e n c y

J .  M a i n t e n a n c e  a n d  M o n i t o n i n g

S u m m a r y  o f  R e c  l a m a t  i o n  C o s t  - E s t  i m a t e

$  2 , 9 9 4 . O O

22 r  2O5 .OO

2 ,  3 5 3 . 0 0

3 7 , 0 8 1  . 0 0

7 ,  9 5 3 . 0 0

1  3 ,  7 5 0 . 0 0

3 ,  5 0 0  . 0 0

6 ,  000  .  00

1  1  ,  7 6 C . 0 0

2 ,  5 0 0 . 0 0

1  9 8 5  D o l  I  a r s $  1 1 0 , 0 9 6 . 0 0

3 . 6 . 7 . 3 R e c l a m a t i o n  C o s t  E s t i m a t e  f o r  C o - O p  i , i i n e

A . Sea  I  Por - ta  I

L a b o n  2  m e n  X  1 7 9 . ? O / m a n  d a y  X  5  d a y s

M a t e r i a l s  2 0 0  b l o c k s / s e a l  X  5  s e a l s  X

1  . O O / b  l o c k

M o n t a n ,  s a n d ,  e t c

S u b  t o t a  I

S u b t o t a l  A

HHCEIVFD

MAY 1Z 1985

. . - t iV  i t . r i t j i ' . ,  r  , i :  Ot i
I  ' t ' ,  r :  i , , , l i i , , , i i l , rG

I  ,  7 9 4 . 0 0

1  ,  0 0 0 . 0 0

2 0 0 . 0 0

$  2 , 9 9 4  . O O

$  2 ,  9 9 4 . 0 0

3 - 108 5 /1o /Bs



B . R e m o v a  I  S  t

F a n

L a b o r  2

E q u i p m e n t

r u c t u n e s

m e n X 1 7 9 . 2 A / d a V  X Z  d a y s  ? 1 ? . A A

( h a u l i n g )  -  1  t r ^ u c k  +  o p e r a t o n

,qHOffIVED

fufAY I ,7 t9S5

ui; , -
, ; t f  r i ; ;

X  4  h o u n s  X  7 9 . 3 5 / h o u r

2 0  T  c n a n e  X  2  h r - s  X  Z B . B O / h o u r

2  h o u n s  X  C r a n e  O p e r a t o n  X  2 9 . 9 O / h r

5 u b  t o t a  I

S t r u c t u n e s  a n d  C o n v e y o n  ( p r i n c i p l e )

L a b o n  3  m e n  X  ' , 7 9 . 2 Q / d a V  X  Z  d a y s

E q u i p m e n t  ( h a u l i n g )  1  t r u c k  +

O p e r a t o r  X  1 6  h r s  X  7 9 . 3 5 / h r .

1  l o a d e r  +  o p e n a t o r  X  1 6  h r s  X  1 4 2 . 4 5

( g S O  B  2 *  c v  v d  b u c k e t )

S u  b  t o t a  I

S u b s t a t  i o n Power  T  ra  n  s f  o rmer

L a b o n  2  m e n X l 7 g . 2 O / d a y  X Z  d a y s

H a u  I  i n g  I  t r - u c k  *  o p e n a t o n  X  1 6  h r ^ s

x  79 .35

Loaden  4  hns  X  142 .45 /h r  (+opera to r )

Sub to ta  I  $

3 1  7 . 0 0

1  5 9 . 0 0

6 0  . 0 0

$  1  , 2 5 2 . A O

I  ,  0 7 5 . 0 0

1  , 2 7 O  . O O

2  , 2 7 9  . O O

4  , 6 2 4  . 0 0

7 1 7 . O O

1  , 2 7 O , O O

5 7 0 . 0 0

2 ,  557  . 00

3- 1 08A 5 l1o /85



9 a t h h o u s e s ,  S h o p ,  W a r e h o u s e I  f i l  i  ne  Of  f  i ces

L a b o n  2  m e n  X  1 7 9 . 2 A / d a V  X  3  d a y s

E q u i p m e n t  ( H a u l i n g )  -  I  t r u c k  +

o p e r a t o r  X  1 2  h r s  X  ? 9 . 3 5 / h r

L o a d e r  4  h r s  X  1 4 2 . 2 5 / h r  +  o p e n .

lVa ten  Sys tem

Labon  2  men X

H a u l i n g -  I  t r u c k

X  7 9 . 3 5 / h r

Loa den 2 h r^s X

L a b o r

L o w b o y

1 2A ton

O p e r a  t o r

S u b  t o t a  I

179  .20 /  day

+ opera tor

$ 1 ,  oz5 .oo

9 5 2 . 0 0

5 6 9 . 0 0

$  2 , 5 9 6 . 0 0

3 5 8 . 0 0

3 1  7 . 0 0

2 8 5 . 0 0

9 6 0 . 0 0

7  1 7  . O O

1  , 2 7 A  . O O

1 ,  I  3 8 . 0 0

$ 3 ,  I  25 .oo

7 1 7 . Q 0

3 1  7  . 0 0

7 9 . 0 0

3 0 . 0 0

XI

X4

d a y

h n s

"FCFIVED 
'I

' v  '  z  lgg5

i  J r l J l r . r  
, . , ,

. " ;  i {  1  ,  t f  , : i r \ f c

1 4 2 . 2 5 / h r  +  o p e r .

S u b  t o t a  I

Fue  I  S to r -age  Tank  ,  and  Sys tem

Labon  2  men X  lTg .ZO/daV X  Z  days

H a u  I  i n g  1  t r u c k  +  o p e n a  t o r  X

1 6  h r s  X  7 9 . 3 5 / h r .

Loader  I  h rs  @ 142 .25 /h r  +  open .

S u b t o t a  I

T r u c k  L o a d o u t

2  m e n  X  1 7 9 . 2 0  X  2  d a y s

t r u c k  +  o p e r .  @  7 9 . 3 5 / h r  X  4

c n a n e  I  h r  X  7 8 . 8 0

@  2 9 . 9 0  X  r

h n .

$  1 ,143 .00

3- I  0BB

S u b t o t a  I

s/1o/Bs



ffiHCfr'IVFD
I l . [  n  . ,' v r / r r  l2  tgBS

'  '  , : " : i " '  
l '  ' '  L " 'i  \  ' r  

&iJ ls, i&,_

- *-+-r!tti:

O i l  S l a c k  L o a d  O u t

W a t c h m g n  F a c i l  i t y

2  m e n  X  1  d a y  X

D 7 G  C r a w l e r  2  h r s

S t a c k i n g  F a g i l i t y

Labor  4  men X  179 .20  X  I  day

Truck  e /  opera to r  79 .35  X  4  hns

I  2 0  t o n  C n a n e  Z  h r s .  X  7 8 . 8 0

1  9 5 0 8  L o a d e n  I  1 8 . 5 5 / h r  X  4  h n s

I  C r a n e  o p e n a  t o r  2 9 . 9 0  X  2  h r s .

S u b t o t a  I

C r u s h e r  F a c i l i t y

Labor  2  men @ 179  ,2O/  daV X  4

1  2 0  T  C n a n e  6  h r s  X  7 8 . 8 0

I  Truck + opera ton B h r^  X 79 .  35

6  h r s  C n a n e  O p e r a t o r  X  2 9 . 9 0

S u b t o t a  I

7 1 7 . O 0

3 1  7 . 0 0

3 1 6 . 0 0

4 7  4  . 0 O

6 0 . 0 0

$  1 , 8 8 4 . 0 0

d a y s  I  , 4 3 4 . 0 0

4 7 3 . 0 0

6 3 5 . 0 0

1  8 0 . 0 0

$ 2 ,o88 .oo

7 1 7  . A O

1  5 9 . 0 0

3 1  7  . 0 0

6 0 . 0 0

$  1 , 2 5 3 . 0 0

3 5 8 . 0 0

3 6 5 . 0 0

L a b o r  2  m e n @ 1 7 9 . 2 o / d a y  X 2  d a y s

I  2 0  T .  C r a n e  2  h r s  X  7 8 . 8 0

I  T r t r c k  +  o p e n a t o r  4  h r s  X  7 9 . 3 5

2  h r s  C r a n e  o p e r ^ a t o r  2 9 . g A

S u b  t o t a  I

179 .20

x 182.40

3- 1 OBC

S u b t o t a l

5 t l1O/85

723 .OO



OfiECf;'JyFD

S c a  l e  A r ^ e a

S e d .  P o n d  B

S e d .  P o n d  A

D  i  t c h  t o  P o n d  A

B a  t h  H o u s e  A r ' e a

L o a d  O u t

R o a d  C o a  I  P n e p  .

L o w e n  R d  .  t o  5 w  i t h -
B a c k

U p  R d .  t o  P o r  t a  I

P o r ^ t a  I  F a n  A r e a

Tota  I

I ,  0 0 0  c u  .  y d s .

d u m p  a n d

S p r e a d  i  n g

l l4t

cu t

f  i r l

f  i r l

f  i i l

c u t

c u t
f  i l l

c u t
f  i t l

c u t
f i l l

c u t
f i i l

c u t
f  i t l

cu t
f i t l

t o p s o i l  t r a n s p o n t

n e g r a d e  2  t r u c k s

a n d  r i  p p  i  n g  D 7 G

5 0  |  L  P L A C E M E N T  ( R e f  e r ^ e n c e  A r e a  P o s t - M  i n  i n C o n  t o u r  M a p  )

E a n t h  l v l o v e d C u .  Y d s . C o s t / H n .  D 7 G cos  t /Hr  .  BH-235 T  i m e

6 4 . 6 5  h r .

1 . 1 7  h n .

3 . 4 9  h r .

5 . 8 3  h r .

1 7  . 1 8  h  r .

8 . 7 8  h r .

5  . 8 2

8  . 8 4

1 7 . 3 5

!  ' r  .64

f 9  d a y s

5 ,  840 .  00

3 ,  253  . 00

7  , 478 .OO

Cos t

2 ,  5 0 9 . 0 0

282,.90

9 4 3 . 9 8

I  , 0 6 3 . 3 9

3 , 1 3 3 , 3 9

2 r 1 2 3 . 4 O

I  ,  4 0 7 . 0 0

2  r  1 3 7  . 5 A

4 ,  1  9 5 . 2 3

2 , 8 1 4  .  5 5

20r51O.OO

889

450

1  3 3 3

377

l l l l

3 3 5 2
3 3 5 2

2 2 2 2
2 2 2 2

3377
3377

6622
6622

4444
4444

21 ,g2O
21 ,777

. 6 5  m i l e s  =  9 5 0 8

O  o p e r a  t o r  =  4 1

=  4 1  h n s .  @

1  8 2  . 4 0

1  8 2  . 4 0

1  8 2  . 4 0

L o a d e r ^  4 1  h n s .

h r ^ s  @  7 9 . 3 5

1  8 2  . 4 0

2 4 1  . 8 0

241  .8A

241  .80

241  .BO

241 .80

2 4 r . 8 0

241  .BO

1 08-E

1  4 2  . 4 5

5/1o /8s



T e m p o r a r y  S c a l e  H o u s e

H i a w a t h a  S e a m  P o r t a l

r e c l a i m e d  1 0 / l / 8 5

r e c f a i m e d  6 / 3 0 / 8 5

C . C  l e a n u p

Labor  2  men X

H a u l i n g  I  t r u c k

X  7 9 . 3 5 / h r

Loader  (+opera to r  )

179  .2O/  dav

+  opera  ton

d a y s  1  , 4 3 4 . 0 0

hrs

X4

XS

S u b  t o t a  I

B  &  C  S u b t o t a l

S o i  I  P  l a c e m e n t  ( B a c k f  i  |  |  i n g  a n d  G r ^ a d  i n g  )

S e e  T a b l e  D - l  p .  1 0 8 E

S u b t o t a  I

E . C h a n n e l  R e s t o n a t i o n

Backhoe  +  opera to r  X  2 /+ l  .80

X  2 4  h n s .

Labon  4  men X  179  .2A /  daV X  3  days

S u b t o t a  I

R e s e e d  i n g  € ,  F e r t  i  I  i z a  t  i o n  (  t  O  a c n e s  )

H y d r o s e e d e n ,  o p e r a t o r  a n d  d r i v e r

s e e d  =  $  1 r 2 7 5 . A A

C r e w  =  $  1 0 0 / a c r e

2  h r s  X  1 4 2 . 4 5

6 3 5 . 0 0

2 8 5 . 0 0

2 ,  3 5 3 . 0 0

2 4 ,  5 5 8 . 0 0

$  37 ,081  . oo

5 ,  8 0 3  . 0 0

2 , 1 5 0 . 0 C

7 ,  9 5 3 . 0 0

I  3 ,  7 5 0 . 0 0

1  3 ,  7 5 0 . 0 0

$

$

D .

RECE\VEffi
I{AY 17 1985

'Iltt-'*,*'g-l\S
F .

3-1  09

S u b  t o t a  I

s/ to/as



G . M u l c h i n g  ( 1 0  a c r e s )

H y d r o m u l c h e r ,  o p e r a t o r  a n d  d r i v e r

$350/acre X l0  acnes

S u b t o t a l

H . P r o t e c t i v e  F e n c i n g  (

6  f o o t  h i g h  X  3 , 0 0 0

$ 2 . O 0 / f o o t  i n s t a  I

1 0  a c n e s )

I  i n e a r  f e e t  X

l e d

S u b  t o t a  I

3 ,  5 0 0 . 0 0

3 ,  5 0 0 . 0 0

0 0 0 . 0 0

000  .00

2 ,  4 0 0 . 0 0

3 0 0 . 0 0

7 0 0 . 0 0

6,  000 .  00

2 ,  3 6 0 . 0 0

$  1  1 , 7 6 0 . 0 0

2 ,  5 0 0 . 0 0

2 ,  5 0 0 .  0 0

1  I  0 ,  0 9 6 . 0 0

o n  1 9 8 5  d o l  l a r s

$  6 ,

6 ,

J .

O v e n h e a d  a n d  C o n t i n g e n c y

l .  B a s e b a l l  p a r k  s e e d i n g

2 .  R e t a  i n  i n g  w a  |  |  r e m o v e d

3 .  B o r e h o l e  p l u g g i n g

4 .  C o n t e m p o n a n e o u s  r e c l a m a t i o n

5 .  A d m i n i s t r a t i o n

S u b t o t a l

Ma i  n tenance  and  l v lon  i  to r^ ing

5  years  @ $SOO.OO/yean

S u b t o t a  I

Tota I

N o t e  a  |  |  c o s t s  e s t  i m a t e s  a r e  b a s e dt\'tAY I I t$S5

'  / 1 . :  i '
, . :  , " i r  i , J l L " -

t,t ir''; tltlul;

J,

I

C o - O p  w i l l  d e p o s i t  w i t h  t h e

M i n i n g ,  a n  i r q l v o c a b l e  b a n k

t h e  a p p r o v a l  o f  b o n d  a m o u n t

D i v i s i o n  o f  O i l ,  G a s  &

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

3 - 1  1 0 5/1o /8s



3 . 6 . 8

Co-Op con tends thene ane

the  perm i  t  a rea  .  Th  i s  op

ev  i  dence :

f  l l u v i a l  V a l l e y  F l o o r  D e t e n m i n a t i o n  U M C  7 8 5 . 1 9

n o  a l

i n  i o n

l u v i a l  v a l l e y

i s  b a s e d  o n

f  l o o r s  w  i  t h  i n

t h e  f o l l o w i n g

T h e  s o i  l s  a r e  o f  s u c h  a  n a t u r e  t h a t  b o t h  t h e  w a t e r

h o l d i n g  c a p a c i t y  a n d  t h e  r o c k y  n a t u r e  p n e c l u d e  a n y

b u t  t h e  s p a r s e s t  o f  v e g e t a t  i o n  c o v e r  ( S e e  C h a p t e r  I

S o i l s ) .

3 - 1 1 1 5/1o /Bs



2 .

3 .

4 .

t r. fl'
y h t ' l l k s  i l o  c [ , r t i t ,  + 4 - ,
T h e  a r e a  n e c e i  v e s  I  e s s

a n d  h a s  n o  e v i d e n c e  o f

t h a n  1 4 f t  a n n u a l  P r e c i P i t a t i o n

s u b t e r n a i n  i a n  i r n i g a t  i o n .

W a t e n  q u a l i t y  o f  t h e  i n t e r ^ m i t t a n t  B e a r  C r e e k  i s  m a n g i n a l

a n d  t h e  f l o w s  a n e  t i e d  t o  p r e c i p i t a t i o n  e v e n t  r a t h e r  t h a n

g n o u n d  w a t e r  i n t e n a t i o n .

T h e  a r e a  h a s  n o  h i s t o n y  o f  a g n i c u l t u r ^ e  a t t e m p t s  a n d

t h e  t e r r a i n  i s  s u c h  a s  t o  p n e c l u d e  a n y  b u t  t h e  m i n i -

m u m  o f  l e v e l  a n e a s  o f  s m a f  l  s i z e  t o  f  a c i l i t a t e  U S C .

C o ' O p  M i n e  n e q u e s t s  t h e  D i v i s i o n  t o  e v a l u a t e  t h e  s i t e - s p e c i f i c

c o n d i t i o n s  a n d  n e n d e n  a  j u d g e m e n t  i n  t h i s  n e g a n d .

3 . 6 . 9 . Temponary  Cessa t  i on

I n  t h e  e v e n t  o f  a  t e m p o r ^ a r ^ y  c e s s a t i o n  o f  o p e n a t i o n ,  C o - O p

w i l l  n o t i f y  t h e  D i v i s i o n  w i t h i n  4 8  h o u r - s  o f  p e n d i n g  s h u t

d o w n  a n d  w i l l  s u b m i t  a l l  i n f o n m a t i o n  n e g a n d i n g  e x a c t

n u m b e n  o f  s u n f a c e  a c r e s  a n d  t h e  h o n i z o n t a l  a n d  v e n t i c a l

e x t e n t  o f  s u b - s u r f  a c e  s t n a t a  i n  t h e  p e r m i t  a r e a  p r i o r '  t o

c e s s a t i o n  o n  a b a n d o n m e n t ,  e x t e n t  a n d  k i n d  o f  s u n f a c e  r e -

c l a m a t i o n ,  a n d  i d e n t i f  i c a t i o n  o f  b a c k f  i l l i n g ,  r - e g n a d i n g r  t r € -

v e g e t a t i o n r  € f f v i r o n m e n t a l  m o n i t o r i n g ,  u n d e r ^ g n o u n d  o p e n i n g

c l o s u n e s  a n d  w a t e r  t n e a t m e n t  a c t i v i t i e s  t h a t  w i l l  c o n t i n u e

d u n i n g  t e m p o n a r y  c e s s a t i o n .

3 - 1 1 2
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o
3 .6 .9 .  r T e m p o r a r y  P o r t a  I  S e a  l s

C o - O p  w i l l  s e a l  p o r t a l s  w h i c h  a n e  n o t  t o  b e  u t i l i z e d

f o r :  m i n e  i n s p e c t i o n  o r  a c c e s s  d u r i n g  t e m p o r a r y  c e S S -

a t  i o n s  o f  o p e r a  t  i o n  .  T h e s e  s e a  l s  w  i  I  I  b e  c o n s t r u c t e d

o f  w o v e n  w  i r e  a n d  s e c u r e l y  a  t  t a c h e d  t o  t h e  p o r t a  I

en  t r ^y  so  as  to  make  tnesspass  by  men

p r o h  i b  i t  i v e .  A l  I  p o r ^ t a  l s  w h  i c h  a r e  t o

o r

b e

a n  i r n a  I  s

u t i  I  i z e d

NECEIVEN

NIAY I 7 1985

utvtstui\  (JF oi l_
GAS & MINING

w i l l  b e  p o s t e d  w i t h  t ' N o  T n e s s p a s s i n g "  a n d  "  K e e p

O u  t f  t  n o t  i c e s  .  W h e r e  d o o r s  e x  i  s t  s u c h  a S  f  a n  e n  t  r  i e s ,

t h i s  w i l l  a l s o  b e  l o c k e d  a n d  s i g n e d  a c c o n d i n g l y .

E a c h  m i n e  e n t r y  w h i c h  i s  t e m p o r a r i l y  i n a c t i v e ,  b u t

h a s  a  f u r t h e n  p n o j e c t e d  u s e f u l  s e n v i c e  u n d e r  t h e

a p p n o v e d  p e r r n i t  a p p l i c a t i o n ,  s h a l l  b e  p n o t e c t e d  b y

b a r n i c a d e s  o n  o t h e n  c o v e r i n g  d e v i c e s ,  f e n c e d ,  a n d

p o s t e d  w  i  t h  s i g n s ,  t o  p n e v e n  t  a c c e s s  i n t o  t h e  e n t r y

a n d  t o  i d e n t i f  y  t h e  h a z a r d o u s  n a t u r e  o f  t h e  o p e n i n g .

T h e s e  d e v  i c e s  s h a  I  I  b e  p e r i o d  i c a  |  |  y  i n s p e c t e d  a n d

m a i n t a i n e d  i n  g o o d  o p e r a t i n g  c o n d i t i o n  b y  t h e  p e r -

s o n  w h o  c o n d u c t s  t h e  u n d e r g r - o u n d  c o a  I  m i n  i n g  a c -

t i v i t i e s .

C o - O p  i s  c o m m i t t e d  t o  s e a l i n g  a l l  p o n t a l s  i n  t h e

p r e s c n i b e d  m a n n e r  w h i c h  a n e  t e m p o r a r i l y  i n a c t i v e

i n  c o u n s e  o f  n o n m a l  m i n i n g  a c t i v i t i e s ,

3 - r13
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RECLAMAT I  ON PLAN

M I  NE PORTAL ROAD

T h e  f o l l o w i n g  p n o c e d u r e s  a n e  d e s i g n e d  t o  r e v e g e t a t e  a n d  c o n t n o l  e r o -

s i o n .  T h e y  w i  l l  s a t  i s f  y  t h e  c o m m i t m e n t s  m a d e  b y  C o - O p  M i n i n g  C o .

i n  t h e i n  p e n m i t  a p p l i c a t i o n  a n d  a l l  a p p l i c a b l e  p o n t i o n s  u n d e r  C F R

7 8 4 . 1 3 .  T h e  a r e a  i n  q u e s t i o n  w i l l  b e  a l o n g  a n d  a d j a c e n t  t o  t h e

m a i n  m i n e  a c c e s s .  T h e  n e c l a m a t i o n  w i l l  b e  o f  a  p e r m a n e n t  n a t u n e .

( S e e  P l a t e  3 - 1  ) .  T h e  a c t u a l  g r o u n d  i n v o l v e d  c o m p n i s e s  a p p r o x i m a t e l y

3  a c r e s  o f  d i s t u r b a n c e .

METHODOLOGY

T h e  a c t u a l  i m p l e m e n t a t i o n

c a n  b e  b n o k e n  d o w n  i n  t o

o f  t ypes  o f  work  needed :

( l  )

o f  a b a n d o n m e n t  a n d  u l t i m a t e  r e c l a m a t i o n

f o u r  m a j o n  c a t a g o r i e s  a n d  c l a s s i f i c a t i o n

l2l .

(3 ) .

( 4 )

E a r t h  m o v  i n g :  n e d i s t n i b u t  i o n  o f  t o p  s o i  I  a n d  n e d i s t r i b u t  i o n

o f  n o a d  c u t  m a t e r i a l  t o  a p p r o x i m a t e  o r i g i n a l  c o n t o u n  o f

s u n f a c e .

C  l u m p  p  l a n t  i n g  o f  a d j a c e n t  v e g e t a t  i o n  o n  r e c o n t o u r e d  s u n f  a c e .

S e e d i n g  a n d  m u l c h i n g  t o  n e - e s t a b l i s h  i n t e r u m  s p e c i e s  a n d

r e d u c e  e n o s i o n  u n t i l  c l i m a x  v e g e t a t i o n  c a n  b e  e s t a b l i s h e d .

I n t e n m i t t a n t  s t r e a m  c h a n n e l  r e s t o r a t  i o n  a n d  r e c o n s t n u c t  i o n

o f  p e r m a n e n t  d r a i n a g e ,

3  1 1 7





PHASE # I E A R T H  M O V  I  N G

T h e  r o a d  s y s t e m  c a n  b e  b r o u g h t  b a c k  t o  a  r e a s o n a b  l e  c o n f  i g u r a t  i o n

b y  i m p l e m e n t a t i o n  o f  a  l a n g e  b a c k h o e  u n i t .  T h e  a c t u a l  m e t h o d  w i l l

i n v o l v e  t h e  p u  I  I  i n g  o f  s u r f  a c e  m a t e n i a  I  f  n o m  t h e  n o a d  s u r f  a c e  a n d

b e n m  a n d  p l a c i n g  i t  a g a i n s t  t h e  o p p o s i n g  h i g h  w a l l .  T h i s  m a t e n i a l

w i l l  t h e n  b e  c o v e n e d  w i t h  a p p r o x i m a t e l y  I  f o o t  o f  t o p  s o i l  b y  p u l l i n g

m a t e r i a  l  f  r o m  a b o u t  1 0  f e e t  b e l o w  t h e  r o a d  c u t  u p  o n t o  t h e  n o a d

s u r f a c e  a n d  s p n e a d i n g  a n d  c o m p a c t i n g  t h i s  m a t e n i a l  w i t h  t h e  f r ^ o n t

b u c k e t ,  a t  t h e  s a m e  t i m e  p u l l i n g  t h e  l e a d i n g  e d g e  o f  t h e  h i g h  w a l l

d o w n  t o  a l l e v i a t e  t h e  d e g r e e  a n d  a n g l e  o f  t h e  h i g h  w a l l .  A l l  w o r k

d o n e  b o t h  a b o v e  a n d  b e l o w  t h e  n o a d  w i  |  |  t a k e  i n t o  c o n s i d e n a t  i o n

e x i s t i n g  v e g e t a t i o n  a n d  a l l  e f f o n t  w i l l  b e  m a d e  t o  m i n i m i z e  d i s t u n b -

a n c e  a n d  u t  i  I  i z e  e x i s t  i n g  v e g e t a t  i o n . W h e n  t h e r e  i s  n o  a  I  t e n n a t  i v e

o t h e n  t h a n  d  i s t u r b a n c e ,  a n  e f  f o r t  w  i  |  |  b e  m a d e  t o  n e  l o c a t e  e a r t h

a n d  m a i n t a i n  e x i s t i n g  v e g e t a t i o n  i n  p l a c e ,  a t t e m p t i n g  t o  r e l o c a t e

t h e  v e g e t a t i o n  i n  t h e  p r o x i m i t y  o f  t h e  r o a d  d i s t u r b a n c e .  ( S e e  a t t a c h -

m e n t  #  2 \ .

P H A S E S # ? A N D 3 REVEGETAT I  ON

T h  i s  p r o c e d u r e  i n v o l v e s  a  t w o  p h a s e  p r o g n a m :  (  1  )  .  T o  c l u m p  p  l a n t

e x i s t i n g  v e g e t a t i o n  i n  s m a l l  b a s i n s  a l o n g  t h e  r e c o n t o u n e d  r o a d ,  a n d ,

( 2 ) .  T o  h y d r o m u l c h  t h e  e n t i n e  a r e a  t o  s u p p l e m e n t  n e v e g e t a t i o n  a n d

c o n t r o l  n u n - o f f  u n t i l  s t a b i l i z a t i o n  i s  c o m p l e t e  a n d  t o  p r e p a n e  a  s i t e

w h i c h  w i l l  b e  s t a b l e  e n o u g h  f o r -  a  p e r i o d  o f  t i m e  t o  a l l o w  v e g e t a t i o n

3 - 1 1 8





Stneam Buf fen  Zones  UMC 817  .57

C o - O p  h a s  a t t e m p t e d  t o  p r o t e c t  B e a n  C r e e k  i n  a l l  a n e a s  w h e r e  e x i s t i n g

s t n u c t u n e  a n d  d i s t u n b a n c e  p n e c l u d e  t h e  e s t a b  I  i s h m e n t  o f  a  b u f  f e r

z o n e - .  T h  i s  h a s  b e e n  a c c o m p  I  i s h e d  b y  e a r t h e n  b e n m s  a  l o n g  n o a d s  a d j a -

c e n t  t o  t h e  s t r e a m ,  c u l v e n t i n g  i n  t h e  a r e a  o f  t h e  s c a l e  h o u s e ,  s i l t

f e n c e s ,  a n d  s t r a w  f  i l t e n s  o n  a l l  t r i b u t a n i e s  w h i c h  p a s s  d i s t u b e d  r u n -

o f f  f n o m  h a u l  r o a d s .  I n  a d d i t i o n ,  a l l  d i s t u n b e d  a n e a  r u n o f f  o t h e n

t h a n  h a u  I  n o a d s  p a s s  t h r o u g h  a  s e d i m e n t  p o n d  p n i o n  t o  d i  s c h a r g e

i n t o  B e a r  C r e e k f '  T h e  b u f f e n  z o n e  t h a t  d o e s  e x i s t  w i l t  b e  p r o p e r f  y
( _ l

p o s t e d  a n d  s  i  g n e d  j

N o  a d d i t i o n a , l  d i s t u r b a n c e  i s  a n t i c i p a t e d  i n  t h e  B e a r  C a n y o n  d r a i n a g e

h o w e v e r ,  i f  i n  t h e  f u t u n e ,  e x p a n s i o n  i s  n e q u i n e d ,  C o - O p  i s  c o m m i t t e d

i n  t a k  i n g  a  I  I  n e c e s s a n y  s a f e g u a n d s  t o  e n s u r e  t h e  i n t e g n i t y  o f  B e a r ^

C n e e k  a n d  e s t a b  I  i s h  i n g  a n  a d e q u a t e  b u f  f e r  z o n e .

PHASE #4  DRA I  NAGE CHANNEL STAB I  L  I  ZAT I  ON AND RECONSTRUCT I  ON

I n  c o n j u n c t i o n  w i t h  t h e  r e c o n t o u n i n g ,  a l l  d n a i n a g e  a r e a s  w i l l  r e - e s t a -

b l i s h  t o  a p p n o x i m a t e  o r i g i n a l  c o n f  i g u n a t i o n .  I n  o r d e r  t o  m i n i m i z e

t h e  l o s s  o f  s o i l ,  a l l  d n a i n a g e s  w i l l  b e  l i n e d  w i t h  h y g r o n o m y  b l a n k e t s

f o n  a p p r o x i m a t e l y  I  O  f e e t  a b o v e  a n d  b e l o w  t h e  a r e a s  o f  d i s t u n b a n c e .

I n  a d d i t i o n ,  w h e r e  c o n d i t i o n s  w a n n a n t ,  n o c k  r i p  n a p  m a y  a l s o  b e

u t  i  I  i z e d  t o  a d d  y e t  a n o t h e n  p a n a m e t e r  o f  s t a b  i  I  i t y  .

3 - 1 1 9 2/B/Bs



1 .

? .

C O N C L U S  I  O N S  A N D  R E C O M M E N D A T  I  O N S

T h e  a d v a n t a g e s  o f  t h  i s  r e c o m m e n d e d  p r o c e d u r e  a r e  a s  f o l  l o w s :

B y  u t i l i z i n g  a  b a c k h o e ,  a s s o c i a t e d  d i s t u r b a n c e  w i l l  b e  k e p t  m i n i m a l

T h e  c  l u m p  p  l a n t  i n g  p n o c e d u r ^ e  a c c o m p  I  i s h e s  a  |  |  o f  t h e  b e l o w  :

E .  l m m e d i a t e  g n o u n d  c o v e n .

b .  A e s t h e t i c a l l y  p l e a s i n g  u p o n  c o r n p l e t i o n .

c .  M a x  i m  i z e  p o t e n  t  i  a  I  f o n  n a t  i v e  s p e c i e s  t o  e s t a b  I  i s h  .

d .  I n n o c u l a t i o n  o f  s o i l  w i t h  i n d i g e n o u s  m y c o r r h i z a .

€ .  M o d i f y  a n d  e n h a n c e  t h e  m i c r o - e n v i n o n m e n t  s u n r o u n d i n g  e a c h

m u l c h i n g ,  f e r t i l i z a t i o n ,  a n d  t a c k i f  y i n g  w i l l  v i n t -

d  e s t a b l i s h m e n t ,  t h u s  m i n i m i z i n g  w i n d  a n d  w a t e r

3 .

4 .

5 .

c l u m p .

T h e  h y d r o s e e d i n g ,

u a l l y  a s s u n e  n a p i

eros i  on .

T h e  c h a n n e l  I  i n e r s  a n e  a  p n o v e n  m e t h o d  t o  e l  i m i n a t e  e n o s i o n  a t  t h e

s a m e  t i m e  a l l o w i n g  f o n  s t a b i l i z a t i o n  t h r ^ o u g h  r e v e g e t a t i o n .

A  c o s t  e f f e c t i v e  m e t h o d o l o g y  t o  a d d n e s s  a  c o m m o n  p r o b l e m  a s s o c i a t e d

w i t h  p r e - l a w  d i s t u r b a n c e .

3-1 20
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EX I  5T  I  NG AND PROPOSED STRUCTURE5

T h e  B e a n  C a n y o n  [ l i r r e  h a s  t h e  f o l l o w i n g  s u r f a c e  f a c i l i t i e s :

W o n k  c o m m e n c e d  o n  a l l  s t r u c t u r e s  J u n e  o f  1 9 8 2  w i t h  t h e  e x c e p t i o n  o f

t h e  p r ^ o p o s e d  b a t h h o u s e ,  p h a s e  2 l o a d o u t ,  a n d  s t a c k i n g  t u b e .  ( A

d e t a  i  l e d  p  l a n  o f  t h e s e  p r o p o s e d  s t n u c t u r e s  w  i  |  |  b e  p n o v  i d e d  t o  t h e

D i v i s i o n  u p o n  f  i n a l  d n a f  t i n g .  )

T h e  l o c a t  i o n  o f  e a c h  o f  t h e  I  i s t e d  s t r u c t u n e s  i s  s h o w n  o n  P l a t e  2 - z

S u r ^ f a c e  F a c i l i t i e s .  C o - O p  h a s  s o u g h t  i n t e r u m  a p p n o v a l  f o r  e a c h

s t r - u c t u r e  i n  t h e  c o u r s e  o f  c o n s t r u c t i o n ,  t h e  h y d r o l o g i c  s a f e g a r d s  h a v e

b e e n  i m p l e m e n t e d ,  t o p  s o i l  r e m o v e d  a n d  s t o r e d ,  i n t e r u m  r e v e g e t a t i o n

c o m p  l e t e d  w h e n e  e a n t h w o n k  i s  a t  f  i n a  I  g r a d e ,  a n d  h e a  I  t h  a n d  s a f e t y

s t a n d a r d s  i m p  l e m e n t e d  a s  p e r  M S H A  s t a n d a r d s .

A l l  o f  t h e  s t n u c t u r e s  a n e  t o  b e  n e c l a i m e d  i n  t h e  y e a r  2 0 3 3  a n d  a r e

d e t a i l e d  i n  S e c t i o n  3 . 6 . 6 .  a n d  3 . 6 . ?  B e a n  C a n y o n  M R P  4 / 3 0 / 8 4  s u b -

m i t t a l .  I n  o n d e n  t o  c o n s o l i d a t e  a l l  p r e v i o u s  p l a n  s u b m i t t a l s ,  c u r n e n t

p h o t o g r a p h s  w e n e  t a k e n  o n  4 / 2 6 / 8 4  a n d  a r e  a t t a c h e d  h e r e i n  i n  a  b r i e f

d e s c r i p t i o n  o f  e a c h  f a c i l i t y  i s  a t t a c h e d  u n d e r  " F a c i l i t y  D e s c n i p t i o n ' l

a n d  i s  c o n r e l a t e d  t o  t h e  r e p r e s e n t a t i o n a l  p h o t o .  A l s o ,  T a b l e  3 . 3 . 4 . - 1

l i s t s  e a c h  s t r u c t u r e  a n d  t h e  d a t e s  o f  c o n s t r u c t i o n ,  p r e s e n t  s t a t e ,  e t c .

qHCHIVHM

T e m p o r a n y  S c a  l e  H o u s e

T n u c k  L o a d o u  t

C o a  I  S t o r a g e  A r e a  a n  d

S t a c k  i n g  F a c i  I  i t y

C r u s h e r  F a c i  I  i t y

P n  i  n c  i p  l e  C o n v e y o r ^  S t r u c t u n e

S i n g l e  b u i l d i n g  c o m p l e x  c o n t a i n i n g

b a t h h o u s e  a n d  m i n e  o f f i c e s

I t ' l i n e  r u n  c o a l  R e c e i v e n  b i n

F u e l  S t o r a g e  T a n k s

O i  I  S l a c k  L o a d o u t

Shop

Non-coa I  Stor^age Yard

Power  T rans fo rmer

C a r e t a k e n  D w e l l i n g

s h o p s ,  p a n t s  w a r e h o u s e t

tulAY 1 Z 1985
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F A C I L I T Y  D E S C R I P T I O N S

( 1 )  T e m p o r a r y  S c a l e  H o u s e

T h i s  s t n u c t u r e  c o n s i s t s  o f  a  1 Z '  x  5 0 '  t r ^ a i l o r  w h i c h  h a s  t e m p o r a r i l y

b e e n  u t i l i z e d  a s  a  s c a l e  o f f i c e .  l t  i s  t o  b e  r e m o v e d  a n d  n e p l a c e d

b y  a  m o n e  p e r m a n e n t  s t r u c t u n e  i n  1 9 8 4 .  A t  p n e s e n t ,  a l l  e n v i r o n m e n t a l

s a f e g u a n d s  a n e  i n  p  l a c e  o n  a n  i n t e n u m  b a s i s  a n d  p e r m a n e n t  s t r u c t u r e s

w i l l  b e  i m p l e m e n t e d  u p o n  c o m p l e t i o n ,  S e e  S c a l e  H o u s e  A p p n o v a l

l e t t e r ^  M R P  C h a p t e r '  
' t  

1  ( a p p n o v a l s )  .  P h o t o  ( 1  )  s e e  s c h e m a t  i c  r r A r l

n e p  I  a c e m e n t  s t r u c t u r e .

( 2 )  F u e l  S t o n a g e  T a n k

T h e r e  a r e  3  l O , 0 O O  g a t  .  f u e l  s t o r a g e  t a n k s  i n s t a l l e d  a t  t h e  d o w n s l o p e

o f  t h e  s h o p  a r e a .  T h e s e  t a n k s  a r e  c o n t a i n e d  w i t h i n  a  n a t u n a l  b e r m

o f  t h e  s l o p e  w i t h  t h e  o n l y  a c c e s s  b y  w a y  o f  t h e  d i s t u r b e d  d r a i n a g e

d i t c h  l e a d i n g  d i r e c t l y  t o  t h e  s e d i m e n t  p o n d .  T h e  p o n d  i s  d e s i g n e d

t o  c o n t a i n  a n y  s p i l l a g e  w h i c h  c o u l d  f o r e s e e a b l y  o c c u r .  T h e  a n e a

w i  |  |  b e  p o s t e d  t r  N o  S m o k i n g t '  a n d  f i r e  e x t i n g u i s h e r s  a n e  i n  p l a c e ,

a l l  M S A H  s a f e t y  s t a n d a r d s  w i l l  b e  a d h e n e d  t o .  S e e  p h o t o  Z .

( 3 )  T r u c k  L o a d o u t  F a c i  I  i  t y

T h e  t r u c k  l o a d o u t  i s  a  c o n v e y o n  s y s t e m  d e s i g n e d  t o  l o a d  t r a c t o r -

t n a i l o n  t r u c k s  f r o m  a n y  o f  t h e  s t o n a g e  a r e a s .  l t  i s  e l e c t r i c a l l y  m a n i -

p u l a t e d  s o  a s  t o  m i n i m i z e  s p i l l a g e .  A s  e a c h  u n i t  i s  l o a d e d ,  t h e  a r e a

i s  c l e a n e d  o f  s p i  I  l e d  c o a l  o n  a  d a i  l y  b a s i s ,  a n d  a l  I  n u n o f f  i s  c o n -

t a i n e d .  S e e  p h o t o  3 .

( 4  )  S h o p

T h e  s h o p  b u i  l d i n g  i s  f o n  s e n v i c i n g

e q u  i p m e n  t  .  M a j o n  a n d  m  i n o n  r e p a  i  n s

i n v e n t o r y  p a r t s  t o  b e  u t  i l i z e d  o n

o f  b o t h  u n d e r g r o u n d  a n d  s u n f a c e

a n e  i m p l e m e n t e d  a n d  i t  i s  u s e d  t o

a  c o n  t  i  n u a  I  r o l  I  o v e n  b a s  i  s .  T h e
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b u i l d i n g  i s

h e a v y  e q u  i

S e e  p h o t o  4

h e a t e d  w i t h  a

p m e n t  h a n d l i n g

c o a  I  f u n n a c e  a n d

i m p l e m e n t s  s u c h

i s  e q u  i p p e d  w  i  t h  s t a n d a r d

a s  w e n c h e s ,  w e l d e r s ,  e t c ,

( 5 )  O i  I  S l a c k  L o a d o u t

T h e  o i  I  s l a c k  l o a d o u t  i s  d e s i g n e d

m a r ^ i l y  f o r  n o n - c o m m e r c i a l  c l  i e n t s .

b i n  w i t h  a n  e l e c t r i c a l  c o n t r o l l e d

b  i n  i s  f  e d  v  i a  o f  a  h o p p e r  a n d

o f  a n  e n  d  I  o a d e n .  S e e  p h o t o  5  .

t o  h a n d  l e  o i  l e d  s t o k e r  c o a  I  r  P r i -

I  t  m a  i n t a  i n s  a  2 0 ,  0 0 0  t o n  s t o r a g e

a u g e n  t o  l o a d  s m a  |  |  t o n n a g e s .  T h e

c o n v e y o r  w h i c h  i s  l o a d e d  b y  w a y

( 6 )  C o a l  S t o n a g e  a n d  S t a c k i n g  T u b e s

T h e  c o a  I  s t o n a g e  y a r d  ( p h a s e  1  )  i s  e q u  i p p e d  w  i  t h  a  s y s t e m  o f  c o n -

v e y o r s  w h e r e i n  c o a l  c a n  b e  s e g n a g a t e d  a c c o r d i n g  t o  s i z e  a n d  i s  o f

a  s h o r - t  t e r m  n a t u r e  w h e n e  t h e  p i  l e s  a r e  c o n s t a n t  l y  b e i n g  c o n s u m e d

a n d  n e p l e n i s h e d .  T h e  a n e a  a l s o  c o n t a i n s  t w o  6 0 0 0  g a l l o n  o i l  s t o r a g e

t a n k s  w h  i c h  a n e  u s e d  t o  s t o r e  o i  I  f  o r  s t o k e n  c o a l  .  A l  I  n u n - o f  f  i s

c o n t r o l l e d ,  a n d  p a s s e s  t h n o u g h  t h e  p r i m a n y  s e d i m e n t  p o n d .  S e e  p h o t o  6 .

( 7 )  C n u s h e r  F a c i l i t y

T h i s  f a c i l i t y  i s  p n i m a r i l y  a  c o a l  s e g r a g a t i o n  s i t e  w h e n e  t h e  v a n i o u s

s i z e s  o f  c o a l  c a n  b e  s e p a n a t e d  a n d  t h e n  s t a c k e d  i n  t h e  d e s i g n e d

l o c a t i o n s .  T h i s  a n e a  i s  c o n t r o l l e d  r u n - o f f  a n d  i s  p a s s e d  t h n o u g h

the  sed i  men t  pon d  .  See photo  T  .

( 8 )

T h i s  a n e a  i s  u t i l i z e d  f o n  a l l  m a t e r i a l  w h i c h  i s  i n  s t o n a g e  o n  t h e

p n o p e r t y  w i t h  p r o j e c t e d  u s e  a n d  o r  s a l v a g e  v a l u e .  A  s c h e m a t i c  i s

a t t a c h e d  a s  F i g u r ' e  3 . 8 . 1  ,  H i s t o n i c a l l y ,  t h e  s i t e  h a s  b e e n  u t i  l i z e d

f o r  t h i s  p u r p o s e  a n d  i s  d e s i g n e d  w i t h  h y d r ^ o l o g i c  s a f e g u a n d s  t o  p r o t e c t

t h e  w a t e r s h e d .  A d d i t i o n a l  w o n k  i s  a n t i c i p a t e d  t o  u p g n a d e  t h e  h y d r o l o -
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I  o g  i  c  m e a  s u  r e  u p o n D i v i s i o n  a p p r o v a l S e e  p h o t o  8 .

(e) T r a n s f o r m e r  S u b s t a t  i o n

T h i s  f a c i l i t y  i s  t h e  c o n c e r n  o f  t h e  m i n e ' s  p o w e r  s u p p l i e r ,  L l t a h

P o w e r  t r  L  i g h  t  .  H o w e v e r ,  C o - O p  d o e s  m a  i n t a  i n  t h e  f e n c e ,  d f l d  e n f  o r c e s

h e a l t h  a n d  e n v i r o n m e n t a l  s a f e g u a r d s .  T h  s t r u c t u r e  i s  p i c t u r e d  o n

p h o t o  9 .

( 1 0 )  C o n v e y o n  S t r u c t u n e

T h i s  c o n v e y o n  i s  t h e  r o u t e  b y  w h i c h  t h e  c o a l  e x i t s  t l r e  m i n e .  P h o t o

1  0  p  i c t  u r e s  i h e  c o n v e y o r  i n  t h e  l o w e r  t  i g h  I  c o r n e n ,  a n d  s h o w s  t h e

p r - o g r e s s i o n  o f  c o a l  t h r o u g h  t h e  v a n i o u s  s t r u c t u r e s  t o  t h e  t r u c k  l o a d -

o u t . I  t  i s  a  l s o  a  g o o d  o v e n v  i e w  o f  t h e  p r - o p e r t y  s h o w  i n g  r e l a t  i v e

l o c a t i o n s  o f  e a c h  s t r u c t u n e  1  -  8 .  P i c t u r e d  i n  t i r i s  p h o t o ,  c e n t e n

t o p ,  i s  C o - O p l ' s  t o p s o i l  s t o c k p i l e ,  n o t  l i s t e d  a s  a  s t r u c t u r e  b u t  i n

ev  idence on  t  l ' re  su  r f  ace  .

( 1 1 ) S i n g l e  B u i l d i n g  C o m p l e x  ( N e w  S c a l e  H o u s e )  C o n t a i n i n g  s m a l l  s h o p ,

p a r t s  w , i r n e h o u s e ,  f o r m a n s  b a t h h o u s e ,  a n d  m i n e  o f f i c e e

A  s c h e m a t i c  o f  t h i s  s t r u c t u r e  o f  a t t a c h e d  c o n s t r u c t i o n ,  i s  u n d e r w a y  w i t h

a n  a n t i c i p a t e C  c o m p l e t i o n  d a t e  o f  f a l l  1 9 8 6 .

( 12 ) C a r e t a k e n s  , R e s i d e n c e

T h i s  i s  a  s i n g l e - w i d e  1 4 X 5 0

s h e d s  a t t a c h e d  f o n  s t o n a g e

h o u s e  t r a  i  l o r .

a n d  h o u s  i  n g  a

A  n u m b e n  o f  s m a l l  p e n s  a n d

c o l l e c t i o n  o f  d o m e s t i c a t e d  f o w l

( ts ) M  i  n e  r u n  C o a  I  R e c e i  v e n  B i  n

A s  t h e  n a m e  i r n p l i e s ,  i s

f r o m  t h e  c o n v e y o r  s h u t e

i n  p h o t o  # Z  .

a p p r o x i m a t e l y

p r i o r  t o  t n a v e l

X  1 0 0 '  b i n  w h e r e  c o a l  f a l l

t o  t h e  c r u s h e r  i s  p  i c t u r e d

5 0 '

i n g

RECHfUFD
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C o - O p  i s  c o m m i t t e d  t h a t  a l l  s u p p o n t  f a c i l i t i e s ,  m i n e  d i s t u n b a n c e  o n

a s s o c i a t e d  d i s t u r - b a n c e  o f  a n y  k i n d  w i l l  b e  n e s t o r e d  s o  a s  t o  p r e v e n t

d a m a g e  t o  f i s h ,  w i l d l i f e  a n d  r ^ e l a t e d  e n v i n o n m e n t a l  v a l u e s l  a n d ,  m i n i -

m i z e  t h e  p o s s i b i l i t y  o f  a d d i t i o n a l  c o n t n i b u t i o n s  o f  s u s p e n d e d  s o l i d s  t o

s t r e a m f  l o w  o r  r u n o f f  o u t s i d e  t h e  p e r m i t  a n e a .

NECEIVffiD

MAY I 7 t985
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T a b l e  3 . 3 . 4 . - 1
I

I '

U E x i s t i n g  S t r u c t u n e C o n s t r u c t  i o n  D a t e s Photo  # R e c l a m a t i o r r
T  i m e  F  r a m e

Beg i  nn  in  g  ,  Comg l s t  i on  _

Temporary  Sca  I  e  House  1A/  19Sz l r l re83  I

I  0 / l  eB3

s/ 1s82

r 0/ l  eB3

4/t  e83

6/ l  eso

4/ I e80

3/1 e8o

4/t s80

3/ l  e80

6/1 e84

6/1e84

4/1e83

s / 1e84

7 / 1e83

4/ 1eB3

12 /1egs

s /  1e84

o/ t  geo

6/1  e8o

1 0/ l  e86

r - e p l a c e  i n
1  985

2033

2033

2033

2033

2033

2033

2033

2033

2033

2033

F u e l  S t o r a g e  T a n k s

T r u c k  L o a d o u t

S h o p

O i  I  S l  a c k  L o a d o u t

C o a  I  S t o r a g e  A  S t a c k  i n g

C n u s h e r ^  F a c i l i t y

N o n - c o a  I  S t o r a g e  Y d .

T " q n s f o r - m e n  S u b s t a t i o n

C o n v e y o r  S t n u c t u r e

N e w  S c a l e  H o u s e
( M o d i f i c a t i o n  a p p r o v e d )
S e e  C h a p t e n  1  1

C a r e t a k e n s  D w e l  I  i n g 6/ 1e8O 7 /1981

z

3

4

5

6

7

B

9

1 0

B a t h  H o u s e

S t a c k i n g  T u b e  t r  L o a d -
o u t  ( 2 n d  P h a s e )

2033

2033

2033

tr?,r .{'t i'' i r ."i  . _  i - . r i l i { : }

tLlt., , +-./eB5
t l l ,  . . .

l r i r . ,  , ,  
-  l ' l t  r l  , '-. .:: ir ivi f tiln,,,i-;

rttF

i

Bll  s84

4/1 e8 s

I  1 /1e85
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Scott  lv l .  Matheson
Gttvcrn0r

J a m e s  O .  M a s o n .  M . l ) . ,  I ) r . [ ' . 1  l .
. E.xt'trtt ive Dircctor

80 t -5JJ -61 i l

l l
Dl,vulQlll

(' onmu nill I I eu ll h Ss v it't's
[.nv tronmen!a I I tea lt h
I'u n il-t' I I ru it h.Scr li<t'.r
I I u lth ('art I' inu nr ing

il
OFFICES

A d nt i n ts t ra t i vc .5rr Ylirt'.r
Contnunity I I au lth N ursing
Itla nugt'mt n! Itlu nning,
Medit'al tsuminer
Stu rc lt eu lt h 1.0 b.trd urrv

STATE OF U'TAH

D E,P ARTMEI..IT OF H E,ALTH
DIVISTON OIT ENVIRONMENTAL HEALTH

150 West  Nor th  Temple,  P.O.  I lox  2500,  Sal t  Lake Ci ty ,  Utah 841l0-2500

Decenber 2O, L9B3
53J *6LOB

Kennoth Lso Alkema. Diroctor
Room 474  80 l -533-6121

Wendell Owerr
Co-@ Mining Company
P.  0 .  Box  300
Flunt ing ton, Utah 84528

RE : Approval Order for Modi f icatj 'ons
tb 'n i r  Po l lu t ion Cont ro l  a t  CoaI
Mine, Fnery CountY

Dear Mr.  0wer:

0n 0ctober 28, 1981, the Executive Secretary published a notice
of intent to approve the modif icat ions to the air  pol lut ion
control equipment for the surface operations a[ your coal mine in
Emery County'. The 30 day public conment period has expiredr and
no comments were received.

This air quafity approval order authorizes the modifications as
proposed in youi notice of intent dated October 14, L9B3' with
the following operating conditions:

l. A.lI emission control equignent shall be properly install*d '
maintained, and operated as proposed in the notice of intent
dated May i, 1980, and subsequent infornntion dated 0ctober 14,
198 f .

2. No visible emissions frorn any poinb shall exceed 2096 opacit 'y
as measured by EP A t,est Method 9 .

3 . Annual production of coal shalt not exceed 200 r0fJ0 loris
without prior approval from the Executive Secretary in accordance
wit f r  Sect ion 3.L,  UACR,

4. Cn:shers,  screens, conveyors,  and er l l  t ransfer points shal l
be control led by watei  sprayi  to 'minimize fugi t ive snissions.
The water sprays shall operate whenever the mine is operating-

5 . The hau I rcads and access roads shall be water sprayed t'o
minimize fugit ive dusts at least twice per eight hour shift '
unless dai ly plecipi tat ion exceeds 0.05 i rches for that day.

3- l  30
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6. The stockpi le ancJ loacJout areas shal l  be sprayed (water or
other suppressan[) as clry conditions warrant or as determined
necessary by the Executive Secretary.

7. A compliance inspect,ion shall be perfonned withj.n 30 days of
t fe date of  th is approval  order.

The fee for issuing this modif ied approval  order is $IZg.17.
(see enci-osures for breal<down of costs. ) The amounL is payable
to the Utah Department of Health, sent to the Executive Secretary
of Lhe Utah Air ConservaLion Committee, and is due with in 30 days
at 'ber the approval  order date.

Sincerely,
-::.

' '  . / , '  , '  /
. n ' !t'

Brent C. Bradford: '
Executive SecretarY
Utah Air Conservation Committee

MRK/ads
cc:  EPA Region VI I I  (J .  Ph i lb rook)

Southeastern District Health Dept.
F-nc losure s (2 )

4357

3-1  3 r



ITEMIZED COSTS TORNOTICE OF ]NTENT

The following are
Qual i ty to review

Fi l ing Fee
Engineerirrg Review
Administrative

final costs incurred by tlre
your nrodi f ication and issue

Bureau of Air
an approval  order.

$ 59.t)o-17 
.40

5 I  , 77
Total ST7flTI

3-1 32



Source

Date Star ted

Date Approved

CHARGEABLE FEES BI-IREAU

NOTICE OF INTENT

D

QUALITY

Engineer/Hours
Engineer/Hours

$ 50,ad

Minor

T

OF AIR

Major

I'lon-Attainment PSD A

RTVIEI,I

l .l .  Pre-Des iqn Date:

TOTALS:

2 .  Mode l i ne :

Ca lcu la t i ons :

3 .  Admin is t ra t ive  Costs :

Survey Travel $

Notice to Paper $

Fbaring Travel $

Overhead @ 7% $

SUBTOTALS $

FIML TOTALS UI

Fi l inq pale,  t_o/  t { f  g z- 2.

Enqineerinq Revievr:  Engineer/Date/ l - lours

Site Survey Date: ro-4[ _{ff_

Calculat ions:

Hours/Engi neer

Hours/Enoineer

0 Hours wi th 29% $ 17, ' . l  0
f r i  nge

TOTALS: Hours/Modeler o

$

$

Computer $

Analysis $

o ---

o
,/6 7{

o

{,"1 L (  ,01 t-  
-1- l  .  {o)

6t 11
HOLRS

3- l  33
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ADDENDUM TO:  SEWAGE WASTE

BEAR CANYON SCALI I  HOUSE

DISPOSAL  AND HANDL ING FACIT ITY

BEAR CANYON MINB

2.

RE:  l e t t e r  09 /AB /83  rece i v -
ed  Co -op  ag  /  29  /  s3  S ta te
o f  U tah ,  Depa r tmen t  o f
Hea l  t h

More  de ta i l  mus t  be  p rov ided  on  t h ;  p roposed  l 1 f t

s t a t i on :

De ta i l s  o f  t he  l i f t  s t a t i - on  cons t ruc t i on  mus t

be  p rov ided ,  l e . ,  he i - gh t ,  ma te r i a l s  o f  con -

s t r uc t i o r r  r  cons t ruc t i on  de ta i l s  e t c .  ,  o f  t he

l i f t  s t a t i on  we t  we l l .

Co -op  Rep l y :

The  we t  we l l  w i l l  be  cons t ruc ted  o f  60  i nch  con -

c re te  cu l ve r t ,  13 j  emu l s  j _on  w i l l  be  app l i ed  on

bo th  t he  i ns i de  and  ou t s i de  o f  t he  cy l i nde r  f o

an  app rox ima te  t h i ekness  o f  1 /B th  i nch .  The  s j _x

f t .  sec t i on  o f  cu l ve r t  w i l l  be  se t  4F  i nches  i n to

a  52n  x  10 t t  conc re te  pad  ( see  F igu re  2 ) .  The

cu l ve r t  w i l l  t hen  be  back f i l l ed  w i t h  sand  t o  a

dep th  o f  5 t6 t t  l eav ing  app rox ima te l y  S t t  o f  t he

cu l ve r t  end  ex tend ing  above  t he  su r f ace .  A  L t l

4 . .



a

meta l  l i ne  f r om the  Z .5OO ga l .  sep t i c  t ank  w i l l

we lded  i n to  t he  36 ,  cu l ve r t  a t  t h i s  po in t ,  a  3 , ,

me ta l  l i ne  w i l l  be  sea led  a t  t he  same  e leva t i on

the  oppos ing  s i de  (See  f i gu re  Z ) .  A  6 r t  x  6 t  x

b e

on

6 l

b .

c o n e r e t e  p a d  w i l l  t h e n  b e  p o u r e d  a r o u n d  t h e  t o p  o f

t h e  c u l v e r t .  A  z t t  d e p r e s s i o n  t o  a c c o t R o d a t e  a  c o n -

v e n t i o n a l  6 0 f r  m a n h o l e  c o v e r  w i l l  b e  f o r m e d  i n  p 1 a c e .

S e e  c o n s t u r c t i o n  d i a g r a m  (  F ' i g u r e  3 )  .

Deta i l s  o f  t he  sw i t ches  wh i ch  w i l l  be  used  t o  ac t i -

va te  pump  and  wa rn ing  l i gh t  mus t  be  p rov ided .

C o - o p  R e p l y :

( S e e  F i g u r e  / r )

The  p rox im i t y  o f  t he  l i f t  s t a t i on  t o  t he  s t r eam shou ld

be  p rov ided ,  r 'A1so  p rov i s i ons  wh i ch  wou ld  p reven t '

was te  wa te r  (  i r  t he  t i f t  s t a t i on  shou ld  f l ood  )  f r om

a h c r r l  r i l  h oen te r i ng  t he  s t r eam shou ld  be  shown .

Co -op  Rep l y

l l he  we  L  we l - l  w i l I  be  app rox i .n ra te - l . y  1 : i  f l r ; e  l ,  ho r i z r> r r -

t a l  d i s  t ance  f r om the  ex i s t i ng  s t r ean '  ehanne l  .  How-

eve r ,  Co -op  i s  p resen t l y  pe rm i t t i ng  a  200 t  60 t t  cu l -

ve r t  ' b l r a t  w i1 t  sea l  t ; h i - s  s t r e t , eh  o f  s t r eam o f f  - f o r '

a .  r n i n imum o f  50 t  be low  the  a rea  o f  t he  we l - I .  I n  a . t l -



3

d i t j  on ,  r t he

des igned  t o

the r  ensu re

d ia inage  f rom the

d ra i -n  to  the  ca tch

the  i n te rg r i  t y  o f

en t i r e  pad  a rea  i s

bas in  wh i ch  w i l l  f u r -

t he  s t r eam.

d . Deta i l s  o f  t he  sc reen  ove r  t he  l i f t  s t a t i on  d i s -

cha rge  l i ne  shou ld .  be  p resen ted . .

Co -op  Rep l y :

A  s tand .a rd .  100  mesh  sc reen  i s  p rov id .ed  on  the  i n take

po r t i on  o f  t he  pump  un i t .  Th i - s ,  i n  comb ina t i on  w i t h

the  3  sc reen  i n l e t  p i pe  t o  t he  we l l  ,  shou ld  ma i -n ta i n

a  re l a t i ve l y  c l ea r  d .eb r i s - f r ee  f l u i d  i n  t he  we l l  as

we l l  as  t he  pump .

D e t a i l s  o f  t h e  c o v e r  f o r  t h e  l i f t  s t a t i o n  s h o u l d  b e

p r o v i d e d .

Co-op  Rep l y :

The  cove r  1s  s imp ly  a  s tandard  36u  man-ho1e  cove r  as

p rov ided  by  W.  R .  Wh i t e  P lpe  Company  o f  P r i ce ,  UT .

De ta l l s  o f  t he  l i f t  s t a t i on  pump  shou ld  be  p rov ided

; :" . i l ""- ; : r i :" ; :" : : .o"ate 
capacitv and' '" tabre

e .

f .
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C o - o p  R e p l y :

11 'any th i - ng ,  a  200  gpm t rash  pump  i s  ove rs i zed  t o

aeco rnod .a te  a  300  ga f  .  we t  we l l ,  howeve r ,  Co -op  has

con tac ted  3  pump  manu fac tu re r s  w i t h  t he  reques t  f o r

spec i f i ca t i ons  and  p r i e i ng .  When  a  dec i s i on  i s

reached ,  a  se t  o f  spec i f i ea t i ons  f o r  t he  punp  w i l l

be  supp l i ed  t o  t he  Dep t ,  o f  Hea l t h  f o r  t he  rev i ew

and  app rova l  p r i o r  t o  pu rehase  and /o r  j - ns ta l l a t i on .

3 .  The  de ta i l s  o f  t he  3  i nch  d i ame te r  sewer  p i pe  e ros -

s  i ng  Bea r  C reek  shou ld  be  p rov ided .  These  de ta i l s

shou ld  i - nc lude  re l -a t i ve  e leva t i -on  o f  t he  c ross ing

p ipe  to  the  c reek  bo t tom,  wha t  t ype  o f  p ipe  w i l l  be

used ,  w i l l  t he  p i pe  be  encased .  and  i f  so  wha t  t ype

o f  p i pe  w i l l  be  used  e t c .

Co -op  Rep l y :

3 t t  PVC schedua l  2 / rO#  p ipe  w i l l  be  i ns ta l l ed  a t  a

+  l n l f  f n ^ m  i  - f  a r " c o ^ *dep th  o f  40 "  -  4B t '  a t : lO t f  f r om i n te r sec t l ng  t he

60 "  conc re te  cu l ve r t ed  c reek .  Th i s  p i pe  w i l l  be

run  th rough  a  6 t t  PVC p ipe  f  o r  a  d i s tance  o f  / *0  r

wh i ch  w i l l  by -pass  t he  60 "  cu l ve r t ed  e reek  by  a  m in i -

mum o f  101 .



STAIE OF UTAH
NAIURAL Rr$OURCE$ & ENERGY
Woler  Right$

Scott M. Motheson, Governor
Temple A. Reynoids, Executivo Director

Dee C. Honson, Stote Engirteor

l, Wust Moin Slreot .  P.O. Box 718 . Prlce, Uf 84501 .801-637-1303

Septenrber  30,  1983

t l i  v i  s i  on  o f  0 i  I  ,  Gas  and Mi  n i  ng
At tn :  Joseph  C.  He l  f r i  ch
424 I  S ta te  Of f i ce  Bu i ld ing
Sa l t  Lake  C i ty ,  U tah  B4 t i4' -" '

Dear  Mr .  He l f r i ch :

A t  the  reques t  o f  Mr .  Me lv in  Coonrod,  consu l tan t  f ,o r  Co-op Min ing
Company,  p lease be advised that  the above ment ioned company has i i teo
Change App l ' i  ca t ' ion  No.  a -L?9 i l  (g f -1067) ,  o f  wh ich  a  copy  is  enc losed,
request inq  the  r igh t  to  w j thdraw up to  0 .25  sec . * f t .  o f  water  f rom a
mine  tunne l  i n  Bear  Canyon  loca ted  a t  a  po in t :  N .  79  f t .  &  E .  75  f t .
f rom the  S! , l  Cor .  Sec .  26 ,  T165,  R7E,  SLB&M.  I t  i s  p roposed to  use  the
wate r  fo r  m in ing  and ' i r r i ga t ion  purposes  w i th in  the  S [k ,  NErc ,  T165 ,
R7E,  SLB&M

The change  app l i ca t ion  was  f i l ed  w i th  th i s  o f f i ce  on  Sep tember  2 ,1983 .
Normal  p rocr :ss ing  t jme fo r  such a  reques t ' i s  90-120 days ,  p rov ided tha t
there  a t "e  no  pro tes ts  f i led .

I  t r us t  t ha t  t h i s  b r i e f  exp lana t i on  w i l t  he tp  c l a r i f y  t he i r  p resen t
wa te r  r i gh ts  s ta tus .  I f  I  can  ass i s t  f u r the r  f n  any  t ray  p lease  fee l
f ree to  ca l  I  on me.

S i  nce re l y ,
 

t t  t  I//Mru,
Mark  P .  Page
Area  Eng inee r

cc :  Me l  v j  n  Coonrod
Co-op Mi n ' ing Company

Enc losu re

Deputy Stote EnglneovEnrl M. Stoker Ano EngtnooUMork P. Poge
on equol opportunr[ efnployef . pleose reqrcle poper



Form I l{

IrM {{3

IN THE ---.-srvENrH -..- " JDICIAL DISTRICT COURT, IN AND FOR THE

couNT".'oF.

IN THE MATTER OF THE GENERAL DETERMINATION
OF RIGHTS TO THE USE OF ALI, WA'TER BOTH SIIRFACE

AND UNDERGROUND I^ITHIN THE DRAI NAGE AREA OF THE
SAN RAFAEL RIVER IN SANPEIE AI{D E}TERY COUNTIES
IN UTAI{.

Neture of worlc

J.  Class of  Right  ( Indicate by X):

(e)...-....Right to surface wetef, initiated by beneficiel usc bcfore l90l Cleim No.
(b)..-.....Right to underground water initiared bcfore l91J cleim No,

STATEMENT OF I$(/ATER

USER'S CTAIM
CODE NO. SERIAL NO.

NOTE: Thir blant ir rcrrt to you in rccordence with Utrh Lew. Thc informetion cellcd for herein will be urcd io coa.
nection with thc adjudicatioo of water rights on the above mmtioncd dreinege ercr. All querrionr appliceblc to your cleim
murt be enrwered fully, rnd one copy of thir form murr be filed wirh rhe Cl.rt of rhe Diruicr C-ourr tt...,........

.Cast.1-o---Da.1.e.........., Utrh, wirhin rixty (60) dlyr from detc of ravice of rhc rtnched Noticc. A copy $dl br
filed with the $trtc Enginecr, Stetc C-epirol. Selt l-ake'Ciry. Failure ro file rhe rneched Sutcmcnr of the Weter Urcr'r
Claim with the Clerk of the Dirtrict Court within rhc time rterod will foreve; b.r ;J ;* t* frocr ucrtiog eny righr
to the usc of wlrcr froor reid dninege aree.

L Nerne

96--a.rg. t !$ar f . lc . ld . . . .A.venue.- . . . . . . . . . . . . . Io tcrer tCle imcd' . . . .Eul . .1.
2 .

3-. Namc of partinrlar spring, spring area, $rcarn, well, runnel or drain from which warer ic divencd ir ..-...-......
uncer.g!:.aun.d.. llnter:...(l 't.l.nr runn.o.l.).i" ...Eltory.....,,... c,o.,sry.

4.Pr io r i t yda tec la imed. t lAn .u ! . r .y . . . .?0 . . - ] .9s . {Detcwher rwgtc rwr^ r f i r r r . , , j . . " . . . . .
Drte when work on diverting eystem was firrt begus Datc when divcrring sy$tcm wrc cornplctcd

( c ) . . . . . . . . R i

(d)-.X .,tpplicati'n filedn sratc Ertgineer'r ofrice 
". E*fifr.1 o, a.6.l.l0.ort. of App. ru". ..[.1.sc.tJ 0

(e) . . - . . . . .Right  acquired by adverse use pr ior  ro lg lg

6. Naturc (Indicare by x), Arnount,_and Annual period of usc (by month & &y):
(")...I...1*isation
( b ) . . . . . . . . S t o c k w a t e r i n g S e c . F t ' . . . ' . . . . ' " . . . . . . . ' . . f r o m . . . . . o - . . . . . . ' . . . . . . ' . ; . ' ' . . . . - . . . . . . . . . . . . . ( t h

( c ) . . . . - . . - D o m e s t i c  S e c .  F t . - . . . . : . . - . . - . . - . .  . f r o s r . - - . . . .  . . . . . . . . . . . . . r o  . . . - . . - - ( b o t h  d a r e s  i n c l . )

Iji t ilfitfi's, * Iln.es ;ffi ,ranu;;t:i ::: il;;nnar ri Hl iil lllii
7. Direct Flow Appropriation (must be described with rcfercnce ro U. S. Govcrnrnent Survey Coroer)

(r) Point-of diversion tuonrilfl{t||s[ng/a1d,1gfa01xilfl, runnelf,FtiX..ll-.r.-. ?10 .f t,- fr.. }t....3?0-...-ft ' fron....E.kC.qr.;-.5-ig-.. ' : '?;:-t 'T.$;-h'E,"F-ff iati; . . . . .-. ' .

rlfhere water is ured for irrigetion grurpocer:

(a) Arca irrigated in legal subdivisions of lend by 4Dac1q tract. (All rmrcer of wetcr for rernc land or lrnds murt

bq {esc1i[ed jn each instance by namc rx crainr numbcr) CI ' .8.f  M.5. U$E.q f-CB..P-! l .8PQ$E qES.CR.IBEDI
9l: I  QQZ o-n i  .q,5- qsrs !  t  sr lry-rt  $; i - .  za - .r t  0.s, .nze, $[nl [ ;



9.

10.

tJ

(b) Do y{ru get wrter under e ditch owned by rcvenl utctt..-...... If rc' give nemcr of ell urcrr rnd

rVhcre wrr€r ir ured for $tockwrtcring:

(e) Number of eech kind of rtock wetcrcd .......-....

(b) All rourccr of wetcr for rrmc rto(k. (Dcrcribc by nmc oc clrim numbcr)

Whcrc wrt?r ir  urd for Dorncrt ic: . . . . . . , . . .

(r) Numbcr of femilicf or thcir cquivalent All rourccr ol wrtcr for mmc urc.

(Dcxribc by neme



F O F | M  I O 8 l ' ,xc l range A1l  p l i t : ; t l  iorr  No.

APPLIGATION FOR THE RIGHT

.  ( )F  EXGHANGE OF \A/ATER

STATE OF UTA H

l 'or lltc pur'posc ol obtainirtg pcrmission to makc an cxchangc oI water, application is lrcrcby made tg
l*"_!ic,]l:.:.: bastd rtpon thc lr-rlkrwing slrowirrg ol tacts submiitcd in accordancc with thc requiicments of
Scc. 73-3-20, Urah Codc Ann(rtatcd, 1953.

l. The name of the applicant is r----l-tfs*--Charlep---U-.-(Larcada)-Xi n gstoc---.---.-..--.--.--:----.---..- :
2. 

. 
Thc p<.rst officc adtlrcss of thc applicunt is ___-g62__E',Car.f_ie_Id-__Avc_,SLG'.-.Ut--:g4_+:lO_______-=

3. 
'I'f rc rigf rt to bc.cxcharrgcd was actluircd bv _____4lpl_l-g_g-!_i.g_rf-._N_S.-.---3_5 E3_6__-.__Q.3_:_Lg_6-il".- _ .-""._--_' (croe applica,io^ No., .et ficute No., Deoec, stock putchose, or othet identificotiotr,)

4.Tl icquant i ty( ) [watcr is- - - . . . . - - - - . -O- ' - ! l - - - - - - . - . - - - - - - . . . .sccond. fcet ,or- -

5. 'f hc pcriod ol usc frr,rl ..---r{ra4qar.y---j---__-____._____-____--_- ro ----_._4qn a:qber---31-___-_-__._-_,____.___-, inc,
(Month) - 

(Day) (Month) (Dar)
6. Thc pcri'd 'l strrrugc

(Mo,tth) (Doy) (Month) (poy)
7 . T h c d i r e c t s o u r c c r l l . s u p p l y i s - - . - T u a n e ' ] - . . - . - - - - - - - - t r i b u t a r y , . , - - . - - - - . - . - . - - . - - . . - . .

in _______-_-__E_4g.Ly -.-_-__-_--_ counry.
8. Thc point ,r divcrsic,n is* -----l!---?l--O--i---&---!{--.?-?p-:----f-r-o-F-----E-l---Q-s-r-,---s-e--q,---?-?,---T-1-6s,---R?-8,---sLM

THE FOLI.oWINC EXCHANGE I$ PROFIOSDD

d  a atar, ---\!-:-42-.-- sccotrd-lcct or --r.-------.---- acre-l'ect of watcr represented by the lirrcgoing right will be dclivercd
f nr m -.--.---*--------.-:t-g-n-Ugfy-.--'!--

(Mo,tth) (D;ij--.-- . --:'-:-- $ti;;ttt----------------'.--alrqy)
y e a r ' t o s a t i s l ' y c - r t l t c r r i g l r t s , i t t t t l . . . . - -

------.------ll?-?-l----&-- -fr1"5.-!-.-fie -q-r!----the---$u---p--o-r-.---s-e-q" ^--R/,-.-Tl6-----E?-E- FLI{
I  t .



inc l . ,  of  each year f rom a wcl l

or  strcam ---- ,  ?t  a point*

12. 'fhe water will be used for

- - - - - -I-q r.l-ss.!-].q.n
M-in-ing: , 

'fotal 
-------:tO- acres.

NOTEr TJte point of. divetsioa, Point of l-e-tufl.or point of.d,eliucry must be located b1t course and, d;sta ce or by tec-
tangulu d,isto4cet with tefetence to sorne l]nited Stotes lsnd turaet comet.



AGREEMENT

Th i sag reemen tmadeanden te red in to th i s f u -a^vo f

by and bet ,ween Emery County,  a  body eorporate and pol i t ic

Min ing Company,  a Ubah general  par tnership (Co-Op),

WHEREAS, there is  an ex is t ing road in  Emery 'County known as Bear  Creek

Road,  and

WHEREAS, Co-Op requl res extensive uae of  sa id road,  and

WHEREAS, due to sa id extensive use,  sa id road should be re located for  the

heal th,  safety  and wel fare of  the c i t izens of  County as wel l  as others who may

have  occas ion  to  use  sa id  road ,

NOW, THEREFORE, be ib  agreed as fo l lows:
'l . The parf ies hereto agree and acknowledge that the southern O-..6s JLLles _

of the road known as Bear Creek Road is a County road. Said County road runs

from Sbate Road 3t in a northerly dlrect ion for approximately .* 0*6_1 _ *__
mi les  to  a  p resen t l y  ex is t ing  ga te .  Therea f te r  the  road  i s  a  p r l va te  road .

2.  That  Co-Op wi l l  re loeate the Bear  Creek Road accord ing to the p lans

and specif icat ions prepared by the Emery County Engineer: and deserlbed on the

document  ent i t led Bear  Canyon County Road Relocat lon dabed October  12,  1982.

3.  Co-Op wi l l  re locate the Road accord ing to the p lans and speci f icat ions

referred to above at their expense. Co-0p wil l  reimburse County for

engineer ing costs incurred by County concern ing the preparat ion of  sa id p lans

and  spec t f i ea t ions  and  s i i e  lnspec i ions  up  to  One  Thousand  ($ t ,000 .00)  Do l la rs .

4.  Co-Op wi l l  indemnl fy  and defend County for  any damage caused,  oF loss

incurred to or  c la im made by any publ ic  or  pr ivate ind iv idual ,  f l rm,  group,

assoc ia t ion ,  pa r tne rsh lp  o r  co rpora t ion  as  a  resu l t  o f  the  eons t ruc t ion

eonducted bo re locate Bear  Creek Road.  Sald indemni f icat ion wi l l  coni inue

unti l  such t ime as County approves the completed roadway and accepbs the

consbruct ion thereof

5, Co-Op aeknowledges and aceepts the easenents of North Emery Waber Users

and Hunt ington Ci ty  which ex is t  th ,  a long and across the re locabe Bear Creek

Road.  Said easements are in  ex is tence on the ground.  Co-Oprs acknowledgment

thereof  here in recognizes and preserves said easements.

6.  Cg-Op agrees to enease water  l ines of  Nor th Emery t la ter  Users and

Hunt ington Ci ty  in  nestable corrugabed p ipe pursuant  to  p lans and

speci f icat ions prepared by the Emery county Englneer .

1 983
(  Count



7. Co-Op agrees to al low access to other property served by ttre neloeated

Bear Creek Road.  Said aeeess shal l  be a l lowed to the owner of  the proper ty ,

the i r  auccessor  in  in terest  or  any other  ind iv ldual ,  f l rm,  group,  associ .ab ion,

par tnership or  corporat ion who requi res access due bo thei r  associat ion wl th

the owner or  beeause the owner has granted permiss lon to the lnd iv idual ,  f i . rm,

group,  assoelaf ion,  par tnership or  corporablon to go upon h ls  proper ty .  Co*0p

wi l l  not  wi thhold aeeess due to the type of  aet iv lby whlch the then owner or

h is  agents,  employees or  lnv i tees in tend or  in  fact  conduct

B.  Co-Op wi l l  prov ide a complet ion and per formance bond to Emery County

upon the execut ion hereof  in  the amount  of  Twenty-Five Thousand ($25,000.00)

Dol lars  which wi l l  remain in  foree and ef fect  for  twelve ( l i l  months af ter  the

date said road is  aecepted by County as lnd icated in  paragraph 4 above.

9.  Co-Op wi} l  prov ide l iabt l t t ,y  insurance in  an amounb not  less than Five

Hundred Thousand ($S00,000.00)  Dol lars  to  be in  foree dur ing t l te  construct ion

o f  sa id  road .  Sa id  po l i cy  w i l l  name Coun ty  as  an  lnsured .

10.  Co-Op agrees to eomplete sa id road tn a t lmely manner not  to  exceed

eighbeen (18)  months f rom the date of  th i .s  agreemenb.  County may make demand

upon the bonding company under the bond provided pursuant to paragraph I above

and secure complet ion of  the re locat lon ln  the event  consbruet ion is  not

completed wi th in the agreed,upon e ighteen (18)  months.

11.  I t  is  fur ther  undersbood that  any addl t ional  lmprovements of  the

re locabed  Bear  Creek  Road  w i l l  be  a t  the  expense  o f  a l l  p r imary  users .

12.  The Co-Op agrees to rec la im that  porb ion of  the o ld Bear  Creek Road

aecord ing to the speel f icat ions and requi rements of  the Bureau of  Land Hanager

( B L H ) .  
'

r t  the Co-Op agrees to p l  County wi th the necessary13 - That the Co-Op agrees to provlde Emery County with

e a s e m e n t a g r e e m e n t s w i t h t h e U t a h D e p a r t m e n t o f T r a n s p o r b a t i o n .

14 .  Co-Op acknowleges  and  agrees  to  eomp ly  w i th  s tandard  number  6 .3 .8
' t P r o t e c t i o n Z o n e t ' o f t h e U t a h S t a t e H e a 1 t h D r i n k i n g W a b e r S t a n d a r d s a S i t

app l ies  bo  supp l ies  o f  d r ink ing  wa te r  i n  Bear  Canyon .

75,  County agrees to inspeeb the re located Bear  Creek Road wi th in ten (10)

days af ter  not i f icat ion by Co-Op of  the complebion bhereof .  CounLy must  '

w i th ln f ive (5)  work ing days of  sa id inspect ion aceept  the road or  not i fy  Co-Op

of any deficlenctes which musi be then corrected by Co-Op withln the t ime

perlod outl ined ln paragraph 10 above. Should County fai l  Lo noti fy Co*Op of

any  de f i c ienc les  w i th in  f i ve  (5 )  work ing  days ,  the  road  i s  deemed accep ted  by

Cbunty ancl  the Lwelve (12)  month per iod lnd icated in  pargaraph above begins

t o r u n f r o m t h e s i x t h ( 6 t r r ) o a y a f t e r t n s p e e t i o n .



rN } l r rNESS WHEREOF, th is  agreement  is  executed the

wr i t ten ,  B t  cas t le  DaLe ,  u tah ,  pu rsuan t  to  a  resoru t lon

Board  o f  commiss ioners  a t  a  regu la r ry  schedured  meeb ing

EMERY C0UNTY, a
corpora te ,

day and year  above f i rsb

of the Emery Count,y

of  the Board.

body pol l t ic  and

IN I{ITNESS WHEREOF bhis
c r t

DATED this ,J4- day of

Chalrman of the Emery County
Board of Cornmissioners

a t  Hun t ing tonn  Utah .

,  1 9 8 3 .

CO*OP MINIIIG COMPANY, a Utah general
pa r tne rsh ip

By

agreement is executed

a General  Par tner



CO-OP MI N I  NG CO .
r]0x t245

HUNT]NGTON, UTAH 84528

Aug,  B ,  1983

SUBMITTAL

o

\ l

Ir,,dl i3,i r;l *tt \,r' j.fl, t ;l{ iq *rt-" 1,1,s I i .r r l t  "d, l  I
" -<d ' i  4ut  is  i !31

TO:

DIVISION OF OIL  GAS AND IV1INING
4241 STATE OFf: ICT BUILDING
SALT LAKE CITY,  UTAH 84114 l-riVllililf\l riF

{.li qA$ & fi"4if'llirifi

Co-op Min ing  Co.  subnr i ts  the  fo l low ing  p lans  fo r  tha t  por t ion  o f  the  hau l  road
in theBearCreekCanyondes igna tedasapr i va te road in theenc losedcopyo f

the aggreement between Emery County and Co-op Mining Co, The road coincides
wi th  the  ex is t ing  Bear  Canyon road,  wh ich  fo l lows the  or ig ina l  con tour  o f  the
I  a 'nd ,  mi  n imi  z ' ing addi  t i  onal  d i  s turbance or  adverse ef  fects on the envi  ronment.
There  w i l l  be  no  cu t  o r  f i l l  sec t ions ,  and  no  mate r ia l  s ide -cas t .  I f  any  new
area is  d ' i s tu rbed,  doY su i tab le  topso i l  w i l l  f i r s t  be  removed and:  s tockp i led
. ls  descr ibed in  the  topso i . l  p ' lan  prev ious ly  submi t ted .  A t  the  t in re  o f  f ina l
recJanta t ion ,  the  road w i  l1  be  rec la imed as  ou t l  ined  in  the  prev  ious ly  submi  t ted
rec lamat ion  p1an,  un less  i t  i s  de termined to  be  necessary  fo r  pos t  rn in ing  land
use.  Hydrology for  the drainage contro ls  has been calculated by Horroc 'ks
Eng ineers  (See  appendage A) .  Cu lve r ts  w i l l  be  ga lvan ized  cor r iga ted  type

Please see enc losed f f idp ,  p ro f i le ,  and c ross-sec t ion  fo r  cons t ruc t ion
de ta i l .  (P ta te  3 -5 )

1 -

CO-OP I'4I N I NG COI,IPANY
,/, ,/ "''//*44&*.
!{INDELL Ot^lEN
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Coal lif ne SafeU rnd lhalth
Dl strfct 9

I r te83

Flr. B. ['f. Stoddard
General supeiinlenaent
qo-op-rt ;ffi;' i*;;;;"'
P.0,  Box 300
Huntfngton, Uf &4528

Re: . Bear Canyon t{l ne
I. D. t lo. 42-01697
Roof Contrul Plrn

Dear Mr. Stoddard:

The roof control plrn dated Jrnumy l,1983, has becn rcvfered by IISHA
personnel and fs apprcved. fu ncqulred by 30 cFRr 7s.a00, the plan shall
be revfewerl by l,fSHA eyery slx ronths.

Sl ncerely,

ffiFgrarron
0fstrfct ltfanager:

Jt lB :  J .  S.  Mi  I  I  er :  mh

cc :  Pr i ce
Orangevi I  I  e
DTSC
State
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ROOF COXTROT TLA::

Genenal fnformation

D" tu  / -  7 -  83  _  j . [ r r e r ;D .No . 42-o1 697

A . Cornpany Co-op IiinLng Co.

Address P.O, Box 1F.?0g Salt Lak e Clt Utah 841 1
cI ty

t

B. t{ ine

l.line l,ocabion

_-Hunt_l ngton Emenv
cI tY coun ty-

tttah

c. Location (reference to nearest hlghway route, dlrectlon,

Mlles East Off Route No.

Type(s) of  plan

[rea(g] of mlne covered by the plan Develotrt,_ent cf sntrles,

t'ooms and crogscutg

*"ab 
- 

l

rfnd d.stencel

3l

D,

E.

0-t

by

Boltlne Plan

F.
I

. !{axlmum cover : I ?00 Feet

l"laln Foof - Sandstone I r.-- Up to 80
I

Imnediate

Coa I bed

Bottorr

Foof
Coa l -? to4 fee t

Abor.rt 9 feet,

Coal r, 5'to 7 feet

*  C laY - l t o3 feeL

$agdgtOne i-

datc hrreby ruparrcdss .r11

fioof Gsntrol Invcatlgttor

ftre fioof Contrrol phn epgrqovcd thla
prlsvlourly eppnoyed pknl

' 'Appr.oved bu
:  -T: 

Tff i
Tt t le

60 t'eet

l - " ?

.l
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Dii.iensioits Gencrally i x 6 r r  x  6 r l

Cer rter Hole Sizc approx ., /;',,t
_  & * _ . - . b  _ r .  b r

<.? l$J_:
.  . i i : . r l . i -ac1,ru 'ct '  Ccl t , i fc

I 'r ' ior approval ihall bc

. r ,aLer ia ls  I i  sLc. l .

Dcsi.,rtatio:,i  P o o I ' b o l t cartrid._:e
or equivelai ,  L--  

'  -  er*
> - -

Siae oi
F inishing lSi t - --ll *'SQ. "



Si<efch /l Seque:' :ce of i : : i : - .8

Eear Ca.- i io :  / l i

ioof  Cor t , ro i

Typtcal Section l-linlng Sequence
' 

| +.ttrfttqg on the far right iA; the entry or noon 1r advenced the deslgnated diltaEcs. Then the nine
;'1, .prlla trA< A rB: and this ertry or noo,lr lg adye.rccd 8ar€ as "A". ften ljcrorpcu! iC) tr nade to' -,. . Jolt| I rnd 9... The nl-ner t-hen pulls back .tq iD) and thi! ertrT or r!o8 ls advanced sale a! r'8" at

. . thl! tlc.e crossiut iEi. is Lur:red. to the left to to Joln B and D then one is eu_rned to the r1€lr!
(P). Sc nlner pulls. bac\ to .O: a:;d r-his ertfy of roo::1 gher adva:rces to crogsdut iF)' ther a
ctosrcr,t i!l). is Lurned lo the'right. Ilre niner- ls then noved to {I) a-rd this elrttT or roo:ls
edrtod to crosscut (H). This sequence 13 then repeated.

ilnn
iln
il

n
n
il

ilnn ' a

t l

r.- *
f,:r nt=ri'* 

h';

r?^
( i r  F '
g'? ; '

' .  
1  ; 1

t
T .



. {
1 t

Roof Bolts

Typlcal Sequence of Installtng Bolts 
:

Botlq are installed on 5 fooi centersl.. Bolts are lnstaLled frorn left to

right. StarElng fron ilAn to rfBrf to rcilr then the sequenc€ fol.low as in
r fDsr  ? tE l t  and t rFt l .

c-

=
lra

A
(o
@
qt

T

tsoltlng Seguence

Bear Canyon f1

Roof Control

:s
:il
f)g
tn
C'



1. For the purpose of thls p1an, where the roof ls str"ong and compeben!,
as deternined by a responsible persn of hi8her aufhoritythanthe
section forenanr Eh entry may be advanced a maximum of lZ0 feet prior
to roof bolt ing. { ' . l joining crosscuts rnay be run ln addlblon to entries
p r i o r [ o roo fbo t | l ng 'A r+ r i t t e r r r eco rd thabde f i nes the4p roved

area and is dated and slgned by the responslble official shall be kept
in a book that ls available for exanlnallon by interested persons.

2, I l t  the absence of properly recorderl approval as describecl above, an area
is Lo be fr rl ly supp,:nted , Al l active faces ln a sectlon in an approvec
area sha1l att lonatlcally revent to a full overhead support if: {a}
a roof fall occurs in or inby the last open crosscut in an active section;
(b) roof bolts (or crossbars) are installed or needed fon a disbance in
excess of 16 l inear feet uithin such area; or (c ) roof bolts (or cFos.e-
bars) are insballed or needed frequently in bhe general area, regardless
of the distance supported ln each Lnstance. The officlal lnnediaLel.y
respollsible for tlre anea slrall report such change to the mine foreman I
and the rnine foreman shatl record the loss of approval for the area in
the aforesaid record book. The area may be p€-appFoved per preceding
paragraph.

I



U. S, Department ol Labor Mine $atety and Healtfr Administration
P O Box A5S6/
Denver, Colorado S0225
Coal Mine Safety & Health
D is t r i c t  9

September 19, 1983

Mr, B. l , , l .  Stoddard
0perator
Co-op Mining Company
P.0 .  Box  300
Hun i ing lon t -u r  B4szB

Re: Bear Canyon No. 1 lvl i rre, I .D. No. 42-0169l
s i x Morrth Revi ew of Roof control pl an wi th
Pi I  I  ar Extracti  on AddenrJum

Dear Mr. Stoddard:

In regard to your requested addendum, dated
to your pi I  I  ar extract i  on pl an, i  t  fr is been
and is  approved.

Your current ly  approved roof  contro l  p lan wi th the p i l lar  extract ion
addendum has been rgYiewgd by this off ice and appears to be sui isfactory
and is  approved.  This q lgn iupercedes al l  pr*v iously upprou*o rooi  ionl
t ro l  g lan}  As  requ i red  by  30  CFR,  75 ;200, ' the  apprbved 'p lan  w i l i  re -
main in ef fect  for  another s ix , rmnths.  I f  fu tune' londi i ibni  wir rant ,
the p' lan may have to be changed,

S i  ncere ly ,

c - ' . r . /  "  - - f '  ' :

"#i:;'{€#t,#' 
.

{ '5; ; ; ' ;ct  Manaser

Encl os ure

September '  11,  1983,  pursuant
reviewed by MSHA pensonnel
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Co-op iitnlng Co..rpany

Bear Canyon lJo, 1

P . O .  B o x  3 0 0

Ilunt, inton, I l tah |  4SZ\

Ll.  S. Departr"rent
' i ine 

Safeby an.l

Coal I l ine Sa fety

P .  O .  tox  A5361 '

Denver, Colora.lo

I l t ist,r icL l

of Labor

HealLh Adninistration

and tlealth

n,)??_5

9 - 1  1 - ' 1 3

I )ea r  S i r ;

P lease f i : 'c  er - .c l .osed a p la ' r  and s l le t ,ches for  roof  contro l  c l r r r i r : i ;
pi l lar exLractiorl  .  This is bhe sanie syste,r we usecl ln the olc co*op
'  i : : e  r 'D '  l l o .  4? -000 i )1 .  A l thou ;h  p i l l a r  ex t rac t lon  cond ib io r rs  r . re re
far worse i l r  the co-op i i i r :e l .re lrad real good resulbs in safety arrt l
creal caves while using this systen. Decause of t i rese reasor. l$ r.Je
feel t 'h is  a safe p lan +.o Lrse i i r  [ :ear  ca 'yo;^ ,  , 'o .  

1 .

o
Tlr is pla ' r  is an adrt i t ion Lo fhe

ab the Bear  Carryor r  I 'o .1  j i ine  I . I ) .

I f  thcne are
' i ,4'  *2 i ' ; ," !  .

I loof  Col r t ro l .  p la t  a l reaCy i : r  e f iecL

"o,  .  42-0 16f l '1 .

ar t \ r  qr rest ions p- lease Contact  n l lL  s tor ldarr j  l t  ^ f l  1*

Thanl: Yo'' r ;

Operator

6uffi
B. l ' I .  Stoddard

3



CCI.ITNOL FON PILLAN EXTRAC?IO}ITYPICAI, BOOF

The follor.lin,q rroof control plarr

p i l lar  recovery and J.s  an addi t ion

effect at the Bear Canyon # I t.ti.ne

' l

forrnrlated for roof control durlnt:
'

lhe roof cortrol plan atready ln

I ' o ,  / r? -O 169 ' , t .

1s

to

r . r ) .



seb at the end of this spl l t  artd the far sturnp is reduced in size enough

to a l low a cave.  The c lose otu,np is  then reduced enough fo a l low a 'cave.

The remaining fen der ls mined frorn the crosscut in the same manner.

I t  should be noted thab i f  addit ional posts are needed they wlII  be

used. See sketch 1..,o I  s Z 13 r 4, and 5 for explanatlon of extract lng a

p i l l a r .  
'

4 ' the size of the posts beingl used wil l  be not less than 6 inches tn

dla;neter. All posts shall be topped with a wooden cap piece. These

cap pleces wi l l  not be less than 3r '  x { ! t  x 24n in s ize. posts wl l l  be

lnstalled tight and'on solid footing. l lot Rore than two wooden wed6es

shoul d be rrsed to instal X.. a post . 
:
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ROOT COiITROL ITI{II.E I]XTHACTII:C PILLIRS

brea':er posts are se! on 4 ft, centers across each
pi l lard areas. $rrch posts ane instar led near i l re
blre spl ib being s[arted arrd Llre gob.

Sl:ebch l lo .  l

Bear Catryorl  rro. l

" i i n e  I r D . ' ' o .  4 A - 0 1 6 1 ' /

Co*op'  i l in lng Co.

Soli d

CoaL
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Breaker posts J15  f t .

Turn Posts lQ
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Iloonn
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ROOF COTITROL I.N.IILE EXTRACTING PILLARS

Sbart i r rq pi l lar  Spl l ts, L J .  V J

n '

l ine in boLli the roo:t and crossc,rL. A ror.r of turn posLs is seb on
5 ft '  centers near the splif bein8 started. Plrlars are approxi,:ably
55 feet' $qrrare. The spllt is about 20 ft. ulde Leavi.ng about a 15 fL.
fender next to bhe nob and ?-o ft. nexL to 're crossc'ri..

Sketch $o, Z,
Bear Canyon lrlo. l

l 'flne I . D. llo. 4Z-o 169'l

Co*op i'linin,g Co. o
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Appendix  3-C

APPROVED INTERIM RECLA},IATI ON PLAN

S c o p g ,

The  f o l l ow ing  p rocedu res  a re  des igned  t o  r evege ta te

and  con t ro l  e ros ion .  They  w i l l  t o  a  l a rge  deg ree

sa t i s f y  t he  commi tmen ts  mad .e  by  t he  Co -op  M in ing

Company  i n  t he i r  pe rm i t  wh l l e  a l so  sa t r s f y i ng  OSM

regu la t i ons  as  pe r t a i n i ng  t o  w i l d l i f e  conce rns  and

in te r im  rec l -amat ion  fo r  t hose  a reas  wh ich  r ^ r i l l -  be

u t i l - i zed  du r i ng  m in ing  ope ra t i ons .

The  a reas  i n  ques t i on  a re  a l ong  and  ad jacen t  t o  t he

coa l  s t ockp i l e  and  t he  t opso i l -  s t o rage  p i l e  and  a re

o f  a  con te rnpo raneous  na tu re .

The  ac tua l  g round .  i nvo l ved  compr i ses  app rox lma te l y

1 .6  ac res  o f  d i s t u rbed  l and  p r ima r i l y  deck  s l ope

d i s tu rbance  and  t he  t opso i l  p i l e  .  (See  P la te  ? -Z - )

M"p  )  .  The  ac tua l  p roced .u res  i nvo l ve  a  two  phase

prog ram:  (  1  )  Ea r thwork  to  p repa re  a  s i t e  wh ich

w i l l  be  s tab le  enough  f o r  a  pe r i od  o f  t ime  t o  a l 1ow

vege ta t i on  t o  become  es tab l i shed ,  ( 2 )  Hyd r :oseed  and



mul  ch  the  en t i - re  a rea

con t ro l  r uno f f  un t i l

t o  supp lemen t  re  ve  ge  ta t i -  on  and

s tab i l i  za t i on  i s  comp le te  .
a

METHODOLOGY

Phase  1 .  -  Ea r th  Mov ing

The  pa .d  do r *n  s lopes  w i l l  be  b rough t  back  to  a

reasonab1econ f i gu ra t i onby imp1emen ta t i ono fa

c raw le r  t r ac to r .  The  ac tua l  me thod  w i l l  i n vo l ve

smoo th  con tou r ing  o f  t he  ex i - s t i ng  so i l  and  wa lk ing

the  c raw l -e r  up  and  down  the  s l ope  a t t emp t i t g  t o

m in im i ze  compac t i on  wh i l e  a t  t he  same  t ime  c rea t i ng

s rna1 l  i nden ta t i ons  by  the  g rouse r  on  the  t raek  .  Th i  s

me thodo fogy  c rea tes  an  enhanced  m ic ro - c l ima te  f o r

t he  es tab l i shmen t  o f  seed  and  gua ran tees  su f f i c i en t

compae t i on  as  t o  assu re  i n teg r i t y  and  s tab i l i t y  o f

enbankmen t  and  p roh ib i t  f a i l u re .

P h a s e  2  -  S e e d i n g  a n d  M u l c h i n g

T h e  e n t i r e  a r e a  o f  d i s t u r b a n c e  w i l l  b e  h y d r o s e e d e r L

d u r i n g  O c t o b e r ,  1 9 8 3 .  T h e  s e e d  m i _ x  a n d  r a t e  o f  a p -

p l i c a . t i o n  i - s  a t t a c h e d .  H y d r o ; s e e d i n g  a n d  m u l c h i n g

w i l l  b e  e a r r i e d  o u t  1 n  c o n j u n e t i o n  w i t h  t h e  e a r t h

w o r k  o f  P h a . s e ' l  .  R e e o m m e n r l a l ; i o n s  f o r  t h e  h y r l r o s e e r l -
'

i n g  a n d  m u l e h i n g  o p e r a t i o n  a r e  a s  f o l l o w s :



Th is  me thodo logy  i nvo l ves  the  use  o f  a  hyd ro -

seede r  t o  app l y  t he  seed  and  t ac  t o  a l - L  d i s *

t u rbed  a reas  and .  t hen  t o  ove rsp ray  t he  seed -

ing  w i th  a  wood- f  i be r  mu lch  (  u .pp rox ima te l y

2 ,000  l bs  .  pe r  ac re  ,  l ong  f i be r  )  i n  comb ina -

t i on  w i t h  f e r t i l i - ze r  and  add i t i ona l  t ac i f y i ng

agen ts  o

Co -op  w i l l  f o l l ow  t he  above  reeomrnenda t i ons .

The  f o l l ow rng  ra tes  o f  ma te r i a l  shouLd  be  u t i l i zed :

(Ra tes  o f  t ac  we re  deve loped  w i t h  r espec t  t o

ve loc i t y  and .  e ros i ve  po t re r  o f  wa te r  wh i ch  i s

p ropo r t i ona l  t o  t he  squa re  roo t  o f  t he  s l ope ) .

An  emper i ca l  f ac to r  was  de te rm ined  f r om l abo ra -

t o r y  and  f i e l d  s tud ies  t o  a r r i ve  a t  t he  m i -n j -mum

tac  t o  f i be r  r a t i o .  Thus  ,  60  pounds  o f  t ac

pe r  t on  o f  f i be r  i s  abou t  m in imum fo r  s l opes

up  t o  20% and  t he  emper i ca l  f ac to r  i s  de te r -

m ined  as  60  +  25 {o  =  12 .  A  25 {p  s lope  1s  abou t

maximum for  the min imum amount  o f  tae.  For

a  1AA% s lope  (  t  :  1  o r  45  )  t he  ra t i o  o f  t ac

to  f i be r  i s  ca l cu la ted  as :

I--



SUGGESTED RATIOS OF TAC TO F IBER FOR HYDRO-SEEDTNG

AND HYDRO-MULCHING TO SERVE AS MULCHOR SOIL  B INDER

S LOPE
ANGLE

1 /*o

260

330

lr50

57C.

6 tuo

SLOPE
RATIO

R ise  :  Run

PERCENT
SLOPE

25f ,

5a%

66f,

1 OO%

1 5ofr

20a%

LBS.  TAC
Per  Ton

FI  BER

60 (  m in .  )

BO

100

120

1 loo

160  (m in .  )

RATIO TAC
TO

FIBER

1

1

1

1

1*

2

lr

2

1+

1

1

1

1

1

1

1

1

1

30

25

20

16

1 1 +

12

L



RECOMMENDED SEED MIX FOR INTERIM RECLAMATION
#

BEAR CANYON MINE

CO-OP MIN ING COMPANY

SPEC I  ES RATE PER ACRE

HYDROSEED

GRASSES

Agrop l r ron d  as l rs  tachyum

Th icksp i ke  Whea tg rass

A .  sp i ca tum

,  B luebunch  Whea tg rass

E lymus  Sa l i na

Sa l i na  Wi ld rye

O l ' y zops i s  hymeFo ides

Ind ian  R i ceg rass

Poa  secunda

Sandberg  B lueg rass

Ladak A l fa l fa

Ye l l ow  Swee t  C love r

6

FORBS

1.5

2

2

2

COVER CROP

0a t  s 20
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cffi-ffip ffiffi$ffififsffi co.
P.O. Box

Sal t  Lake Ci ty ,
P h o n e  ( 8 0 1 )

June

15809
Utah  841  15
467-4003

2 4 ,  1 9 8 3

'fOPSOIL STOCKPILE CONSOLTDATION

Bear CanYon Mine

The fo l lowing p lan for  handl ing of  topsoi l  and consol idat ion

of  p i les to  one storage area has been prepared for  Co-op Min ing

Company by Mel Coonrod. Please refer to the request made by Co-op

Mining Company on June 1, 1983 and the subsequent visi t  to the

mr.neslEe oy Ev Hooper and John Whi  tehead to d iscuss possib le s torage

s  i  tes .

Co-op Mining CompanY

ttrendell Owen



PHYSICAL AND CI-IIMICAL PROPERTITS OF SOILS;RESUTTS OF ANALYSISSOI  LS

TESTS TRIALS AND INTERIM RTCLAMATION PLAN.

The 1982 Co-op f  ie ld  inves t iga t ions  prov ided in fo r "mat ion  on  the  phys ica l

and  chemica l  p roper t ies  o f  so i l s  in  the  permi t  a rea .  A  So i l s  Legend  w i l l

be  inc luded fo r  each so i l  in  a  map un i t  [A t tachment  3A] .  A  ra t ing  fo r

topso' i1 is  inc luded on th is  form, o$ are some chemical  pr :operr t t : t , '  t1

s tud ies  dur ing  the  19BZ f ie ld  season an  ons i te  sampl ing  was ana lyzed fo r

the required chemical  propert ies in a l l  hor izons lsee At tachment 1-A] .

SOIL SUBSTITUTE OR SUPPLEMENT

Not  app l  i  cab le .

STORAGESOIL RTMOVALHANDL I NG AND PROTECTION PLANS

To prevent  sui table topsoi l  f rom being wasted or  contaminated by waste

mater ia ls ,  topsoi l  was removed f rom al1 neu{ construct ion areas as a

separa te  opera t ion .  The topso i l  was  s tockp i led  and w i l l  be  conso l ida ted

and protected f rom wind and water  erosion and contaminat ion which might

lessen i t s  capab ' i  l i t y  to  suppor t  vegeta t ion .  The fo l low ing  subsec t ions

dea l  spec i f i ca l l y  w i th  the  var ious  phases  o f  the  topso i l  and subso i l

hand l  i  ng  p lan .

Top-sgi I qgmov{

At  the  s ta r t  o f  the  cons t ruc t ion  phase,  topso i l  was  co l lec ted  f rom the

area.  Exist ing vegetat ion tvas removed and topsoi l  was col lected pr ior  to

excavat ion  or  o ther  sur face  d is tu rbance opera t ions  w i th in  the  a f fec ted

areas .

The depth of topsoi l  removal in each case depends on the amount of A and B

hor izon mater ia l  as def ined in OSM Regulat ion 30 CFR 783.2t  and 783.22.

The topso i l  removed in  these areas  cons is ts  o f  A  hor izon  qua l i t y  mater ia l

t

a 1 -



and B hor izon qual  i ty  mater ia l  wi  t ,h ver tua ' l1y no d i  s t inct ive d i f ference.
The C hor izon  mater ia l  was  no t  removed s ince  i t  was  no t  su f f i c ien t ly  capab le
of  support ing d iverse vegetat ion do to the excessive rock.

I 'he equ' i  pment used for  topsoi '  removal  consisted of  bul tdozers,  f ront-end
loaders ,  and dump t rucks .  The use o f  bu l ldozers  requ i res  push ing  o f  the
topsoi l  to  a col lect ion point  for  loading into dump t rucks or  other  f f i€r tpS
of  t ransportat ion to the designated stockpi  le .  Adequate superv iso-ry per-
sonnel  were present  at  the t inre of  topsoi l  removal  to instruct  the equfpment
operators i  n the proper techni ques of to;.rssi I  removal and to ensure that
required hor izons were removerJ and stored.

Ig-Arqi l-$leckpr-]e

Topeso i l  i s  p resent ' l y  be ing  s to red  w i th in  a reas  o f  the  permi t  boundary
[see  Map 1 ] '  I t  i s  the  Co-op  in ten t  to  consoJ ida te  P i le f#3  w i th  P i le  #4 t
to  u t i l i ze  P i le  #2  wh ich  i s  p r inc ipa l l y  rock  and  unsu i tab le  as  a  g rowth
nred ia  as  r ip - rap  where  ever  the  need ar ises ;  and to  re loca te  P i le  #1  wh ich
is  p r in r , t r i l y  rock  to  the  s i te  o f  P i le  #4  to  be  used  as  a  t , r : '  d ress ing  upon
f inaJ  rec lanra t ion .

PJans  i nvo l v ing  topso i l  s to rage  can  be  l abe led  as  " sho r t  t e rm"  o r  " l ong
te r l t l "  c l epend ing  on  comp le t i on  o f  ac t i v i t i es  i n  each  a rea  and  the  rec lamat ion
schedu l  e  l l r esen ted .  These  p i  1es  shou l  d  be  cons i  de red  "  1ong  te rn r ' t .

$gtlJqru*&pspd S!aq{s-e Aieas

Shor t - t e rm s tockp i l es  o f  t opso i l  w i l l  be  fo r  a reas  to  be  rec la imed
a lmos t  i r nmed ia te l y  upon  cu t t i ng  and  a t  f i na l  g rade .  Topso i l  w i l l  be
red j s t r i bu tedp romp t1y tom in im izepa tu ra l deg rada t i onp 'o . * , , " ,

!ory1T*e.g*T-ogsgrl_*S.tpfqge__Uge

Dur ing  any  new cons t ruc t i on  o f  a reas  tha t  w i l l  be  used  fo r  t he  du ra t i on



topso i l  w i l l  beof  the m' in ing orJerat ion w' i th ln the permjt  area'

co l lec ted  and s tockp iJed.  The topso j l  w i l l  be  used la te r  fo r  pos t *  ,  '

m . in ing rec ]amat iono f : theabandonmenta reas .

Topio.i l P.l otegt i o.n

The short - term topsoi l  s toc:kpi le wi l l  be sprayed wi th water  or  temPor-

ar i ly  vegetated to retard erosion.  The long*term topsoi l  s tockpi le

w i ] lbepro tec tedby the fo1 low ingopera t ' i ona1s teps :

A s tab le  sur face  w i l l  be  prov ided in  an  area  ou ts ide  the  in f luence

of  ac t i ve  opera t ions

As a  s tockp i le  i s  comple ted ,  i t  w i l l  be  le f t  in  a  rough cond i t ion

to  m in im ize  e ros ion .

stockpi les wi l l  be s ' i tuated out  of  dra inages to prevent  water

eros  I  on .

S to rage  p i les  w i l l  be  vege ta ted  w i th  qu ick -g row ing ,  so i l - s tab i l -

" i z ing  p lan ts .  Revegeta t ion  w i l  I  invo lve  the  immedia te  seed ' ing  o f

stockp. i  les topsoi l  dur ing the next  p lant ing season wi th the seed

mixture recornmended in a rcport on vegetation and plant conununity

analys is [see At tachnient  2A Seed List ]  in  compl iance wi th the

requ' i  rements of  the appropr iate land management agency'

S igns  w i l l  be  pos ted  to  p ro tec t  the ,s tockp i les

use as  f i l l  o r  f rom o ther  inadver ten t  mater ia l

The es tab l i shment  o f  nox ious  p lan t  spec ies  w i l l

f rom accidental

contami  na t i  on .

be prevented.

The s tockp i led  topso i l  w i l l  no t

required for  the redist r ibut ion

area.

be removed or othen'ri se di sturbed untl l

operation on a prepared, regraded disturbed

o



PLANS FOR .REOISTRIBUTION OF SOILS

Pr io r  to  topso i I  red is t r ibu t io r ,  regraded Iand w i I I  be  scar i f ied  by  a

r i  pper-equ' i  pped t ractor .  The ground sur face wi  1 l  be r i  pped to a sui  tabl  e

depth in order to reduce sur face compact i0n,  provide a roughened sur face

assur ing  topso i l  adherence,  and promote  roo t  penet ra t ion .  S teep s lope

areas  wh jch  must  remain  a f te r  abandonment  w i l l  rece ive  spec ia l  r ipp ing  to

crea te  ledgesr  cF€v ices ,  pockets ,  and screes .  Th is 'w i l ' l  a l Iow bet te r  so i l

re ten t ion  and vegeta t ion  es tab l  i shment .

| r { i th in  a  su i tab le  t ime per iod  pr io r  to  seed ing ,  topso i l  w i l l  be  d is t r ibu ted

oR areas to be recla imed.  Dur ing th is  t ime,  the topsoi l  wi l l  be a l lowed to

se t t le  and a t ta in  equ i l ib r ium wi th  i t s  na tura l  env i ronment .  Th is  p rocedure

wi l l  be  fo l lowed fo r  a reas  in  wh ich  fac i l i t i es  such as  r .oadbeds,  mine  pads ,

and bu i ld ing  s i tes  a re  to  be  abandoned.

Topsoi  I  redist r ibut ion procedures

ness consi  s tent  wi  th the proposed

d is t r ibu ted  a t  a  t ime o f  the  year

vegeta t i  on .

wi 1 I  ensure an approxi mate uni form thi ck-

recl amati on pl an. Topsoi I  wi I  I  be re-

sui table for  establ ishment of  permanent

To min imize  conrpac t ion  o f  the  topso i l  fo l low ing  red is t r ibu t ion ,  t raveJ  on

rec la imed a reas  w i l l  be  l im i ted .  A f te r  topso i l  has  been  app l ied ,  su r face

compact i  on wi  I  I  be reduced by usi  ng appropr i  ate equi  pment runn i  r rg at  a

su i tab le  dep th .  Th is  opera t ion  w i l l  a l so  he lp  p repare  a  p roper  seed  bcd

and pro tec t  the  red is t r ibu ted  topso i l  f rom wind  and water  e ros ion .

Co-op Min ing  w i l l  exerc ise  care  to  guard  aga in 's t  e ros ion  dur ing  and a f te r

app l ica t ion  top topso i l  and w i l l  employ  the  necessary  measure l  to  €hc , i , . : ,  the

s tab i l i t y  o f  topso i l  on  graded s lopes .  The spec i  f i c  methods  to  b r :  r  ,  i r ; *

mented w i l l  be  de f ined in  the  a t tached In te r in r  P lan .  An example  o f  the  so i l
s tabi l izat ion methodoloqV that  might  be use' - !  '  ' :Judes the p lacement of
c rushed and heav ie r  mat ,e r ia l  a t  the  toe  G,  i l l  s lope>,  and the  random
placement  o f  la rge  rocks  and bou lders  on  th i " ,  : , , : ; , ; ' f f l c€ . ,Th is  p rocedure  w i l l



enhance  the  m ic roc l ima te  as  we lJ  as  n rake  the  r rec la imed  a rea  more  as the t i -

ca l l y  co r l rpa t i b le  w i th  the  und is tu r t red  su r round ings .

Phos phorus

Ni  t rogen

Soi  I  pH and sal  i  n i  ty

Soi  I  texture

Chenr ica l  ana lys is  fo r  mic ronut r ien ts  w i l l  be  conducted  by  tes t ing  so i l

ex t rac ts  f rom the  red is t r ibu ted  mater ia l .  A l l  necessary  fe r . t i l i za t ion  or

neutra l  i  zat i  on,  as deterrn i  ned by soi  I  test i  ng,  wi  I  I  be done accordi  ng to
a  .  .  ^ athe  f ina l  Rec lamat ion  P lan

EFFTCTS OF MINING OPERATIONS ON TOPSOILSNUTRI INTS AND SO I I. AMTNDMINTS

Since  the  Co-op  M ine  i s  an  underg round  m ine ,  t he  impac t  o f  m in ing  on  so i l s

w i l l  be  m ino r  ove ra l l ,  The  impac ts  o f  su r face  ope ra t i ons  and  rn in ing  fac i l i -

t i es  on  so i l  r esou rces  cons i s t  o f  cove rage  o f  so i l  by  l and f i l l s  and  re fuse ,

d i s t u rbance  o f  so i l s  du r i ng  cons t ruc t i on  ac t i v i t i e s ,  e ros io t t  c rea ted  by

removing vegeta t ion,  reduced forage growth due to  nut r ient  degradat ion,

reduced  l i ves tock  capac i t y ,  and  pa r t i cu la te  em iss ions  to  the  a i r .

The  a reas  i n  wh i ch  so i l  has  been  d i sbu rbed  t o  da te  w i t h i n  t he  pe rn r i t  a rea ,

i nc ludes  the  l oadou t  a rea ,  f u tu re  o f f i ces ,  shops  and  subs ta t i ons ,  Fod t l s ,

po r ta l  a reas ,  and  the  topso i l  s to rage  a reas .  Add i t i ona l  ac reagc  may  be

d is tu rbed  i n  the  fu tu re  i f  Co*op  e lec ts  to  p roceed  w i th  ce r ta in  p ro . i ecL : ;

i t  i s  cons ide r i ng .

MITIGATION AND CONTROL PLANS:  SOILS TESTING PLAN

Deta i  I  ed
part of
' long 

a nd

Inter im Reclamat ion Plans [npp*ndix
the Bear Canyon Mine Reclamat ion Plan

short  term plans and goals for  f inal

j . { l  a re  a t tached and w i l l  be

in  regard  to  s tockp i l ing  and

recl  amat i  on.
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ATTACHMENT #2-A

RECOMMENDED STED MIX

BEAR CREEK MINE

CO-OP MINING COMPANY

SPECI ES RATE* PER ACRE
APPR0XTMATE N0.

SEEDS/FTC

GRASSES

Ag rqpy ro n d-a-sJs-tac h.vum

Thi  ckspi  ke wheatgrass

A'--sI cg!u[
B' luebunch wheatgrass

E l ymus Sa l iJe

Sal i  na wi l  drye

0ryzop:; j s hymeno i.d-e-s

Ind i  an  r i cegrass

Poa secunda

Sandberg b luegrass

Ach i l l ea  m i l l i f o l i um

l^Iestern yarrow

Aster  ch i l  ens i  s
Pac i  f i c  as te r

Hedysa rug bo,rea] q

Lupi

Northern sweetvetch

nus  ser l ceus

Si I  ky sweetvet,ch

Penstemon Palmer i

Palmer penstemon

or

P.  S t r i c tus

t2

I

1 .5

3

I

.15

?0

22

FORBS

15

T?

21

10.15

.5

,1

Rocky ltlountai n Pe'nstemon
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SHRUBS

$mel anchi eI. Utqhe.ns i s

Utah serv iceberrY

Art,enlis'ia tri dejtta-ta ssp . y-a-s-eYana

Big  sagebrush

Ce rcgca_rpu s,l e4j_fo] j-,{S

Curl I  eaf Mounta in  mahogany

eosus  va r .  a l b i cau lusChrysothamL[s naq_s

hlh i testem rubber rabbi tbrush

!ambu-cus." ce-rul ea

I /2  app l i ca t ion  fo r  d r i l l
seeded areas

Rate ' is pure I i  ve seed to be broadcast and

.15

59 .75

30 .00

I i ghtl y covered .

.5

.B

159



ATTACHITlIT 3-A

SOIL LEGENN

SOIL SYMBOL SOIL MAPPIN{ i  Ut \ iT NAME

D2E Dat ino  bou lde ry  f i ne  sandy  Ioamn

5 to  2A percent  s lopes

DlG Dat ino very stony f ine sandy loam,

55 to 70 percent  s lopes

DESCRIPTION OF THE SOILS

DzE Dali no bou l-dery l-LtqjqL-*-*dv l oqrn, 5 tg 20 percqnt

Th is  Dat ino  so iJ  i s  very  deep and we l  I  d ra ined.  I t  occurs  on  urodera te ly

s teep  a l luv ia l  fans  and  sonre  s lop ing  f lood  p la ins  a t  e leva t ions  o f  7 ,100

to  7 ,140  fee t  [Z , t6S  to  2 ,177  mete rs ] .  Th is  so i l  fo rmed in  a l luv iu rn  and

co l luv iu rn  der ived  nra in ly  f rom sandstone and sha le .  The average annua l
perc ip i ta t ion  is  L4  to  15  jnches  [S0 to  41  cent ' imeters ] .  Mean annua l  a i r

temper .a tu re  i s  42  to  45  degrees  F .  [S  to  7  degrees  C. ] ,  mean annua l  so i l

temperature i  s  44 ta 47 degrees F.  [0 to B degrees C. ] ,  and the average
greeze- f ree  season is  about  B0 to  110 days .

S lopes  are  5  to  20  percent  and rnos t ly  Eas t  fac jng .  They  are  shor t  and

concave-convex .

Vege ta t i on  j s  domi  na t l y  p inyon ,  U tah  ; i un ipe t " ,  sa l i  na  w i  l d rye r  sQu i  r re l  t a i l  ,

b i g  sageb rush ,  Doug las - f i r ,  and  Rocky  Moun ta in  j un ipe r .

Inc luded in  mapp ing  are  smal l  a reas  o f  a  s imiJar  so i l  except  w i th  ?0  percent

grave ' l  and  cobb les  in  the  sur face  1ayer .



Attachnren r. 3 -/\

I n  a  t yp i ca l  p ro f - i  1e  the  su r face  l aye r  i s  b rown ,  bou lde ry  f i ne  sandy  l oam

and  cobb- l y  l oam abou t  10  i  nches  t  ? , ,  cen l i n re te rs ]  t h  i ck .  The  subso i  1  i s

l i gh t  b rown  ve ry  s tony  Joam abou t  28  i nches  l l t  cen t ime te rs l  t h i ck .  The

subs t ra tum i s  f i gh t  redd ish  b rown  cobb ly  f i ne  sandy  l oam to  a  dep th  o f

60  i nches  [1 .5  me te rs ]  o r  *o " " .  
'

Pe rmeab i l i t y  i s  mode ra te .  Ava i l ab le  wa te r  capac i t y  i s  6  i nches  [ 15  cen t i -

meters ]  to  a  depth  o f  60 inches I t .S  meters ] .  Organ ic  mat ter  content  in

the sur face 
' layer is  

4  percent .  Ef fec t ive  root ing depth  is  about  60 inches

[1 .5  meters ] .  Sur face runof f  is  mec l ium and eros ion hazard is  moderate

under  po ten t i a l  na t i ve  vege ta t j on  and  h igh  i f  vege ta t i on  i s  re tnoved  and  the

so i l  i  s  l e f t  ba re .  E rod ' i  b i  l  i t y  i s  I  ow .  Th i s  so i l  i  s  used  fo r  range ,  w i l  d -

j

Taxonomic  c l ass i  f i ca t i on  i s  l oamy-ske le ta l ,  m i xed  Typ i c  Hap lobo ra l l s .

A typical  pedon of  Dat ino bouldery f ine sandy loam, 5 to 2A percent  was

descri bed on l .he cut about 200 feet East and I ,100 feet South of the Nt^l

co rner  o f  Sec t ion  25 ,  T165 ,  R7E

Al l  0  to  z  inches  [O to  5  cent imeters ]  b rown [ t0yR s /3 ]  bou ldery  f ine

sandy loam,  dark  b rown [10YR 3 /3 ]  when nro is t ;  modera te  f ine  granu lar  s t ruc tu re ;
Joose,  very  f r iab le ,  s1  igh t ly  s t i cky ,  non-p las t ic ;  co f f inon  very  f ine  to
med ium,  few coarse  roo ts ;10  percent  bou lders ,  l0  percent  s toneso 5  percent

cobb les ,  10  percen t  g rave l ;  s l i gh t l y  ca lca reous ;  modera te ly  a lka l ine  [9 .0 ] ;
abrupt  snrooth boundary.

ALZ 2  to  10  inches  [S  to  25  cent imeters ] ;  b rown [ t0yn  5 /3 ]  cobb ly  Joanr ,

dark  b rown [10YR 3 / l  when mojs t ;  modera te  n red ium granu lar  s t ruc tune;  so f t ,
f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p ' l as t j c ;  common very  f i ne  to  med ium,
few coarse roots;  10 percent  cobble and l0 percent  gravel ;  moderate ly

ca lcareous ;  modera te ly  a lka l ine  Iph  8 .2 ] ;  c ' !ear  smooth  boundaryq
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BZ 10 to  38  i r rches  IZS . "o  96  cent imeters ] ;  
' l  
i gh t  b rown 7 .5YR 6 /4)  very

s tony  Ioam,  b rown [Z .SVn 4 /4 ]  when mois t ;  weak med ium subangu lar  b locky

s t ruc tu re ;  s l i gh t l y  hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;

common very  f ine  to  med iurn  roo ts ;  1  percent  bou lders ,30  percent  s tone,

10  percent  cobb les ,  20  percent  g rave l ;  rnodera te ly  ca lcareous ;  s t rong ly

a lka l ine  [ph  S .5 ] ;  ab rup t  wavy  boundary .

C l  38  to  60  inches  [gO to  152 cent imeters ]  l igh t  redd ish  brown [5YR 6 /4J

cobb ly  f ine  sandy  Joam,  redd jsh  brown [Syn 4 /4J  when mois t ;  mass ive ;  so f t ,

very  f r iab le ,  s l igh t ly  s t i cky ,  non-p las t ic ;  few very  f ine  and f ine  roo ts ;

10  percent  cobb les ,  5  percent  g rave l ;  s t rong ly  ca lcareous ;  s t rong ly  a tka l ine

lph  8 .6 ]

DlG Datino - SqqlLOq qryg_Qerulg4;fl_lg-ZQ-gertgg| slglps

This  map un i t  i s  on  very  s teep canyon s ides lopes .  S lopes  are  shor t  and,

concave-convex .  E leva t ion  is  7 ,140 to  7 ,600 fee t  lZ , t l7  to  2 ,318 meters ] .

The average annua l  p rec ip i ta t ion  is  14  to  16  jnches  [ lO to  41  cent imeters ] .

Mean annua l  a i r  tempera ture  js  42  to  [ ,4  degrees  F .  tO to  7  degree C. ]  and

the average f rost- f reeze season i  s  B0 to 110 degrees

Th is  un i t . i  s  75  percenL  Dat ino  ve ry  s tony  f ine  sandy  loam,55  to  70  percen t

s lopes  in  s ' ing ' l  e  and concave areas  and 15  percent  rock  ou tc rop  on  r idges ,

Inc luded  in  th j s  un i t  i s  abou t  10  percen t "o f  a  sha l low so i l  tha t  i s  abou t

6  to  15  inches  in  dep th ,  dssoc ia ted  w i th  the  rock  ou tc rop .

The  Da t i no  so i l  i s  ve r y  deep  and  we l l  d ra i ned .  Th i s  so i ' l  f o rmed  i n  co l l uv i um

der i ved  ma in l y  f rom sands tone  and  sha le .  S lopes  a re  55  to  70  pe rcen t  and

East  fac ing.  They are  shor t  and concave-convex"  Vegeta t ion is  dominant ly

p i nyon ,  U tah  j un ip€ I " ,  Rocky  Moun ta in  j un ipe r ,  sa l i na  w i l d r ye ,  Doug las - f i r ,

cur l  lea f  mounta in  mahogany.

J 3
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In  a  typ ica l  pro f i ' le  the s ' ; r face layer  is  brown or  ye l lowish brown,  very

s tony  f i ne  sandy  l oam abou t  16  i nches  [+ t  cen t i n re te rs ]  t h i ck .  The  subso i l

i s  very  pa le  brownr  veF!  s tony sandy c lay  loam about  2A inches [51 cent imeters ]

th i ck .  The  subs t ra tu rn  i s  ve ry  pa l  t i r own ,  ve ry  s tony  s i l t y  c lay  l oam to  a

depth  o f  more than 60 i  nches [152 cent imeters ] .

Permeabi l i ty  is  moderate to 36 inches [91 cent imeters]  and moderate ly s low

be low 36  inches .  Ava i lab le  wa te r  capac i t y  i s  6 .5  inches  I tO  cen t imete rs ]

to  a  depth  o f  60  inches  [1 .5  meters ] .  0 rgan ic  mat te r  con ten t  in  the  sur face

layer is  about  4 percent .  Ef fect ive root ing depth is  about  60 inches

[1 .5  meters ] ,  Sur face  runof f  i s  rap id  and eros ion  hazard  is  h igh  under
potent ia l  nat ive vegetat ion and very h igh i f  vegetat ion is  removed and the

so i l  i s  l e f t  ba r "e .  E rod ib i l i t y  i  s  low.  Th js  so i ' l  i s  used  fo r  range ,  w i ld -
I  i  fe  habi  ta t ,  and mi  r r  i  ng operat  i  on .

Taxonomic  c lass i f i ca t ion  i s  loamy-ske le ta l ,  m ixed  Typ ic  Hap lobora l l s .

A  typ ica l  pedon o f  Dat ino  very  s tony  f ine  sandy  loam,55 to  70  percent  s : lopes
was descr i  bed on the bank about  150 feet  North of  the of  d mi  ne porta l  about

300 feet  North and 300 feet  East  of  the Sln l  corner of  Sect ion 24,  T165,  R7E.

A l l

sandy ' loam,  dark  b rown I tOyR 3 /3 . j  when mois t ;  modera te  f ine  granu lar  s t ruc tu re ;

sof t ,  very f  r i  abl :e,  non-st ' icky,  non-pl  ast i  c ;  many very f  i  ne,  fe 'uv nredium and

course  roo ts ;  r r rodera te ly  ca l  careous ;  modera te ly  a l  ka l  i  ne  Iph  S.4 ]  ;  abrup t

amooth boundary.

A12  ;3  t o  16  i nches  [ , t  t o  41  cen t i n re te r s ] ;  ye l l ow i sh  b rown  [ t 0YR 5 /4 ]

s tony  f i ne  sandy  l oam,  da rk  b rown  [10YR 3 /3 ]  when  mo is t ;  weak  n red iu rn  g ranu la r

s t t " uc tu re ;  so f t ,  f r i ab l e ,  non -s t i c ky ,  non -p las t i c ;  many  ve ry  f i ne  and  f i ne ,

few medir .rm and coarse roots ;  2 percent boul  ders,  10 percent stones, 10 percent

cobbl  es  , ,  10 percent  grave l  ;  n roderate ly  ca l  careous ;  rnoderate ly  a l  ka l  i  ne

Iph  8 .4 ] ;  c l ea r  smoo th  bounda ry .
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BZ 16  Lo  36  i nches  [+ t  t c  9 ] .  cen t ime te rs l  ve ry  pa le  b rown  [10YR 7 /3J

ve ry  s tony  sandy  c lay  l oam,  pa le  b rown  [10YR 6 /3 ]  when  mo is t ;  weak  med ium

subangu la r  b l ocky  s t r " uc tu re ;  s l iUh t l y  ha rd ,  f i rm ,  s l i gh t l y  s t i c ky ,  p l as t i c ;

con rnon  ve ry  f i ne  and  f i ne  roo ts i  t l r t i i r 5 t  f i ne  po res ;2  pe rcen t  bou lde rs ,

15  pe rcen t  s t ones ,  15  pe rcen t  cobb les ,  10  pe rcen t  gnave l ;  mode ra te l y  ca l -

ca reous ;  s t r ong ' l y  a l ka l i ne  I ph  8 .6 ] ;  ab rup t  wavy  bounda ry .

C l  36  to  60  i nches  l g t  t o  152  cen t ime te rs ]  ve ry  pa le  b ruwn  [10YR B /4 ]

s tony  s i l t y  c l ay  l oam,  l i gh t  ye l l ow i , , ; h  b rown  I tOyn  6 /4 )  when  n ro j  s t ;  mode ra te

rned ium and  coa rse  su t l angu la r  b l ocky  l ; t r uc tu re ;  ha rd ,  f i r n t ,  S t i c ky  p l as t i c ;

f ew  ve ry  f i ne  and  f j ne  roo f s ,  conunon  f i ne  po res ;2  pe rcen t  bou lde rs ,

10  pe rcen t  s t ones ,  10  pe rcen t  cobb les ,5  pe rcen t  g rave l ;  s t r ong l y  ca l ca reous ;

s t r ong l y  a l ka l i ne  l f , h  S .g . . l  .



COMrr, |ERGIAL
G E N E R A L  O F F I C E S :  ? 2 0  N O R T H  L A

TESTING &
S A L L E  S T R E E T ,  C H I C A G O .

ENGINEERING CO.
I IL |NOTS 60601 AREA CODE 312 726-843a

Reply to

Inst rument  Analys is  Div is ion
490 Orchard Street
Golden, CO 80401

*4'*"
* ffiffi*

November 23, 19Bl Phone: 303-278-9521

Chrrter Ha/
A R  E A S ,

lv lr .  Jack Bl a i  r
Commerc ia l  Tes t ing  & Eng ineer ing  Co.
139 South Main Street
Hel per, UT 84526

Re:  IAD #97 -H654-335-01

O V E R  4 0  B R A N C H  L A B O R A T O R I E S  S T R A T E G I C A L L Y
T I D E W A " T E f i  A N I ]  G R E A I  L A K E S  P O R T S ,

Co-op I'{ining Co.
Lab lqo . 57-76C9

AtglXqf_cjl 3e_Pgt!

One samp le  was  rece i ved  fo r  ana lyses  on  Oc tobe r  28 ,  1981 .  Th i s
samp le  was  g i ven  ou r  i den t j f i ca t i on  IAD  #97 -H654 -335 -01 .

A  po r t i on  o f  t he  samp le  ( *100  g )  was  ex t rac ted  a t  pHq  fo r  ?4  hou rs
acco rd ing  to  the  p rocedures  o f  tPA /Tes t  l 4e thods  fo r  Eva lua t ' i ng  So l i d
Wastes , Sb,l-846, 1980, EP Toxi c' i  ty. 

_-TnF 
sarnpl

0 .5  N  ace t i c  ac id  to  ad jus t  t he  pH to  5 .  The  ex t rac ted  so lu t i on  t ' l as
b rough t  t o  vo lun re  (2000  n r1  )  and  f i l t e red  w i th  a  0 ,45  um membrane  f i l t e r .
A  po r t i on  o f  t he  f i l t e red  ex t rac t  so lu t i on  was  ac id i f i ed  w i t h  n " i t r j c
ac id  p r i o r  t o  me ta l  s  ana lyses

The  so lu t i on  was  ana lyzed  fo r  Lead ,  S i l ve r ,  Ba r ium,  Cadmium. ,  and
Chromium by f lame atomic  absorpt ion;  fo r  Arsen ic  and Selen ium by hydr ide
generat ion a tomic  absorpt ion;  and for  Mercury  by  co ld  vapon f lameless
a tomic  abso rp t i on  us ing  a  pe rmangana te /pe rsu l fa te  d iges t i on  and  the
gold  amal  garnat ion ana ly t ica l  techn ique to  concent ra te  the Mercury ,

The  resu l t s  o f  t hese  de te rm ina t i ons  a re  p resen ted  i n  Tab le  No .  I
and  a re  r "epo r ted  i n  m i l l i g rams  pe r  l i t ne  (mS/L )  i n  t he  f i l t e red  ex t rac t
So lu t lOn .  The  EP Tox i r -  t r i aX i i n r j i i i  co i r t ; r ; : i i nan t  l cVp ls  a rc  a l so  p resen ted .

L . O C A T E D  I N  P R I N C I P A L  C O A L  M I N I N G

A N D  F I I V E R  L O A D I N G  F A C I L I T I E S



Ana ly t  ica  I  Repor t .
IAD  #97  - l i t ; ' , 1  i . l : r - 01
Page  ?

Tab le  No .  I-l *sl Ll*--
EP Tox i c i t y

c p*Ugrs_ \l:J*aPP Max imum Con taminan t  Leve l  sParameter

Arsen i  c

Se l cn iu tn

Merr-ury

S i  I  ve r

Bar i  um

Chronri  um

Cadnri  unr

Lead

I f  there  are any  ques t i ons

, .0 .  001
-0  .  001

0.  0004
.-0.  005

1 .1
<0 .  01
, .0 .005

10.  05

concern ing  these

5 .0

1.r )
0.7

5 .0

100

5 .0

1 .0

5 .0

resu l  ts  ,  p1 'ea  se  ca  J  J

Superv i  sor

BAH/c l

ruce
Sect i  on l \ n a l y s i s  D i v .

: l  C o p y  W ; r t c r r r r . r r k l r l  - C &Y^rrr Pr()tr,( : tr()t .r  
; f fr fu

.S!4 r,i 'r: 'r '1



UMC 81 l . 103  Cove r i ng  Coa l a n d  A c i d  a n d  T o x i c
' ( )  

I ' t n  i  l t  l r l  r n ; l  L ,  r :  t '  i  ; r  I  l l

T h e  l r i i ,  i r i : i r l - b l r . s e  p o t e n t l ; r . - 1  ,  t u x t u r . c  a r n d  c - l e c ; b r . i c a . 1

c o n d u c t i v i t y  o f  t h e s c  r n a L e r . i l r l s  r n u s t  b e  i n c l u d e d

j - n  t h e  r l t r .  b a  r . c p o r  L e d .  
'

C o - o p  R c  p r l y

T h e  c o - o 1 l  h a . s  s u b n i t , t , e d  i : r  $ a . r n p r 1 e  t o  C T & E  t e s t i n g

f o r  t h i s  d a t a  a t  t h e  1 , i m e  t i r i s  s u b r n i t t a l  w a s  p r e p a r e d .

A  c o p y  o f  t h e  r e p o r t  w j l l  b e  s e r i L  d i r e c t l y  t o  t h e

U D o G M  u p o n  r e c e i p t .  r n  t h r :  i n  b e r i m ,  t h c  c o - o p  w i l l

c o m m i t  t o  r c m o v i n g  i i n y  i r n r l  i r l  I  s u c h  n r a l , c r i a l -  s f r o u l d

i t  b e  o n  t h e  s i t e .  A l s o ,  t h e  O o - o p  c l o e s  n o t  f  e e l  t h i s

r e g u l a t i o n  i s  a p p l i c a b l e ,  f o r  t h e  a r e a  i n  q u e s t i o n

i l ;  r r o 1 ,  t , t . r  J l c ;  u t , i ]  i ' t , t : t l  i r r  i r  I n i r f r r r o r . w h i c : i t  w i l . l

( t o n l ; L i t , u L o  t , h c  r ; L o c k J r i L i n 1 i  o r .  l ; l , o r . i r f l c  c - r l '  c o i L I

r - i " n c l  /  n r  r t : l ' u r j e .

4
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Cf} f rd |MERC; IAL TESTING & ENGINEERi lFJG C() "

A-.
--rtll a

. d g t r n
t  ! l I E : ^

' E  l d r

k E k

@ - E

,ruri 'Te,'rn*,Ruply to

l l r s t r u l nen ta l  Ana l ys i s  D i v i s i r r n
490 Orclrard l i truut
Grrldun, CO t 0401

Plurro:  303-?78 95?l

CD-OP MJ NTN{; ( I}VIPA\IY
POnd .$.rrtq:le

T.ab Dlo.  57-13312

Hr .  , l ack  BJ , r i r
CT  &  E  Co .
224  Sou th  Car . t ron  Ave .
Pr i  ce  ,  Uta  l r  tJ4  501

Re :  IAD  #  97 -H l79 -33b -01

4g-1$f1.u l-- R-eport :

One  coo l  samp le  w r r s  r ece i vcd  f o r  a r raJys i s  on  Ju l y  12 ,  1g83 .
Th i s  san tp l e  was  ass igned  ou r  IAD  i de .n t j f i . a t i un  #  gZ -M l l gh35 -0 i .
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TABLE 3.6

Parameters Included in
Groundwater l4onthly

Surface Water and

I"lonitoring Plan

1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .

1 0 .
1 1 .
L 2 .
1 3 .
] -4 .
1 5 .

Flow (gpm)
pH
Temperature ( 'C)
Total Dissolved Solids (nqll )
Dissolved Calcium (mq/Ll
Dissolved Iron (mgl l )
Dissolved Magnesium (ng/L)

Dissolved Potassium (ng/Ll

Di ssolved Sodium (nq /Lj
Dissolved Bicarbonate (mg/I )
Dissolved Carbonate (mgrlI)

Dissolved Chlor ide (ng/L)

Dissolved Nitrate (ng/L)

Dissolved Sul fate (ng/L)

Total  Suspended Sol ids (mglI)

Note:  See Figure 7-4 for  report ing format



R e m o v a  I  o r  R e d u c t  i o n  o f  H  i  g h w a  I  l s

T h e  h i g h w a l l s  w i l l  b e  n e d u c e d  a l o n g  t h e  p a d  a n d  r o a d  a r e a s  w h e r e

f e a s i b l e .  T h i s  w i l l  b e  a c c o m p l i s h e d  b y  n e c o v e r ^ i n g  m a t e n i a l  f r ^ o r n  t h e

e d g e  o f  p a d  a n d  r o a d  f i l l  a r e a s  w i t h  a  b a c k h o e  a n d  p l a c i n g  i t  a g a i n s t

t h e  b a s e  o f  i h e  h i g h w a l l .  T h e  m a t e r i a l  w i l l  b e  c o m p a c t e d  w i t h  a

c a t  t o  p r o m o t e  s t a b  i  I  i t y  o f  t h e  b a c k f  i  |  |  .  E r o s i o n  c o n t r o l s ,  s u c h  a s

s t r a w  d i k e s  o r  w a i e n  b a n s ,  w i l l  b e  p l a c e d  b e l o l v  t h e  b a c k f i l l e d  a r e a s

t o  m i n i m i z e  w a s h i n g  o f  t h e  f  i l l  m a t e r i a l .  T h e  b a c k f  i l l  m a t e r i a l  i s

n a t i v e ,  c o n s i s t i n g  o f  m a t e r i a l  o r i g i n a l l y  g e n e r a t e d  f r o m  t h e  c o n s t n u c -

t  i o n  o f  t h e  h  i g h w a  |  |  a n e a s  a n d  c o m p a c t e d  i n t o  t h e  r o a d  o n  p a d  f  i  |  |

a n e a s .

C o m p l e t e  n o c k  h i g h w a l l s  w i l l  b e  l e f t  i n  s o m e  a n e a s  t o  l e s s e n  t h e

p n o b a b i l i t y  o f  e n o s i o n  o n  b a c k f  i l l e d  m a t e n i a l s  o r  t o  m i n i m i z e  t h e

a m o u n t  o f  a d d i t i o n a l  d i s t u n b a n c e  t h a t  w o u l d  r ^ e s u l t  f r ' o m  h i g h w a l l

n e d u c t  i o n  (  s e e  P  I  a t e  3 - 2 0  )  .

T h e  n a t i o n a l e  f o i ^

t h e  f o l  l o w i n g :

l e a v i n g o r r  e d u c i n g  t h e  h i g h w a l l s  i s  b a s e d  o n

l r l a t u n a l  c l i f f s  a r e  c o m m o n  i n  t h e  B l a c k h a w k  F o r r n a t i o n ,

a n d  i n  t h i s  a n e a .  T h e  h i g h w a l  l s  p r o p o s e d  t o  b e  l e f t  a n e

s i m i l a r  i n  h e i g h t  a n d  e x p o s u n e  t o  e x i s t i n g  c l i f f s  i n  t h e

a r e a  a n d  w i l l  t h e n e f o r e  b e  c o m p a i i b l e  w i t h  e x i s t i n g  t o p o -

g n a p h y .



o Z .  T h e  h i g h w a l l s  w i l l  p r o v i d e  h a b i t a t  f o n  c l i f f - d w e l l i n g  w i l d -

l i f e ,  a n d  t h e  p a d  a n e a s  w i l l  p n o v i d e  f o r  o t h e n  w i l d l i f e

g r a z i n g .  T h i s  p n o p o s a l  i s  t h e n e f o r e  c o m p a t i b l e  w i t h  t h e

p o s t - m i n i n g  l a n d  u s e  o f  w i  l d l  i f e  h a b i t a t ;

T h e  r o c k  h  i g h w a  I  l s  c o u  l d  b e  p a r ^ t  i a  I  l y  s h o t  d o w n  I  h o w e v e r ,

t h i s  w o u l d  e x t e n d  t h e  d i s t u n b a n c e  f u n t h u r  u p  t h e  s t e e p

s l o p e s ,  r e s u l t i n g  i n  m o n e  e x p o s u r e  a n d  e r o s i o n  p o t e n t i a l ;

T h e  p n o p o s e d  h  i g h w a  I  l s  t o  b e  l e f  t  o n  n e d u c e d  a r e  o n  t h e

s o u  t h  f  a c  i  n  g  s  l o p e s  i n  t h e  a r e a  .  T h e s e  a r e  t h e  s t e e p e n

s l o p e s  i n  t h e  a r e a r  d s  w e l l  a s  t h e  s l o p e s  m o n e  c o m m o n l y

c o n  t a  i n  i  n g  n o c k  e x p o s u r e s  s  i m  i  l a r  t o  t h e  p n o p o s e d  h  i  g h w a  I  l s

T h e  f i l l  a n e a s  a t  t h e  b a s e  o f  t h e  h i g h w a l l s  w i l l  b e  s t a b i l -

i z e d  b y  n e s e e d i n g  a n d  t h e  u . s e  o f  e n o s i o n  c o n t r o l s  a s  d i s -

c u s s e d  e a n l i e n .  T h e  t o e  o f  t h e s e  a n e a s  w i l l  b e  t e n r a c e s

o r ^  g e n t l e  s l o p e s  ( l e s s  t h a t  1 O % l  a d d i n g  t o  t h e i r  s t a b i l i t y .

T h e s e  w i l l  e v e n t u a l l y  t a k e  t h e  a p p e a n a n c e  o f  " t a l u s  s l o p e s r l

a  c o m m o n  s t n u c t u r e  a t  t h e  b a s e  o f  e x p o s e d  c l i f f s  i n  t h i s

a r e a .  T h e  n a t u r a l  w e a t h e n i n g  o f  c l i f f s  a n d  h i g h w a l l s

w i  l  l  b e  v e r y  s i m i  l a i  ,  p r o v i d i n g  f o n  a  f u r t h u r  c o m p a t i b i  l  i t y

w i t h  t h e  g e o m o n p h i c  p n o c e s s e s  o f  t h e  a r e a .

T h e  e x i s t i n g  ( a n d  p r o p o s e d )  h i g h w a l l s  w i l l  b e  s t a b l e .

T h e n e  a r e  n o  s e e p s  k n o w n  t o  e x i s t  i n  a n y  a n e a s  w h e n e

h  i g h w a  I  l s  a n e  p r o p o s e d  t o  b e  l e f  t .  T h e  s t a b  i  I  i t y  a n a  I  y s i s

3 .

4 .

a 5 .



r u n  o n  t h i s  s i t e  s h o w  t h e  h i g h w a l l s  o f  t h e  p a d  a n d  r o a d

a r e a s  t o  h a v e  a  s t a t i c  s a f e t y  f a c t o n  o f  2 . 6 1  f o r  d n y  c o n d i -

t i o n s  a n d  a  f a c t o n  o f  2 . 4 1  f o r  s a t u n a t e d  c o n d i t i o n s .  E a c h

of  these f  ar^  exceed the 1 .3  saf  ety  f  acton requ i  red f  or

h i g h w a l l s  p r o p o s e d  t o  b e  l e f t  o n  r e d u c e d .  ( D e t a i l s  o n

t h e  s t a b i l i t y  a n a l y s i s  a n e  i n c l u d e d  i n  t h e  n e x t  s e c t i o n .  )



H i g h w a l l  S t a b i l i t y

H i g h w a l l s  a t , ' t h e  s i

i

a r e  n e a n l y  v e r t  i c a  I  ,

A P P E N D I X  3 - F  ( c o n t . )

2/8/85

STABIL ITY  ANALYS=s

t e  f  a c e  s o u  t h ,  s o u  t h e a s t ,  a n d  e a s t  .  T h e  h  i  g h w a  I  l s

w i t h  a n  a v e r a g e  s l o p e  o f  l V : . 2 H ,  o r  8 0 o .

T h e  h i g h w a l f  s t a b i l i t y  a n a l y s i s  i s  b a s e d  o n  a  r o t a t i o n a l  s h e a r  a n a l y s l s

u s i n g  t h e  H o e k  m e t h o d .  C o m p n e s s i v e  s t r e n g t h s  o f  m a t e n i a l s  i n  t h e

B l a c k h a w k  F o r ^ m a t i o n  a n e  h i g h l y  v a n i a b l e ,  n a n g i n g  f r ^ o m  2 g O  P S I  f o n

s o f  t  s h a  l e  t o  m o r e  t h a n  2 0 , 0 0 0  P S I  f o r .  c e n t a i n  s a n d s t o n e s .  A n  a v e n a g e

v a l u e  o f  5 , 0 0 0  P S I  h a s  b e e n  u s e d  f o r  t h i s  a n a l y s i s .  T h i s  i s  a  v e n y

c o n s e n v a t i v e  f i g u n e ,  b a s e d  o n  t h e  n e f a t i v e  p n o p o r t i o n s  o f  s a n d s t o n e s

a n d  s h a  l e s t h e  e x p o s e d  h  i g h w a  I  l s .

C o h e s  i o n  c a n  b e  c a  l c u  I  a t e d  f  n o m  c o m p r ^ e s s i v e  s t r ^ e n g t h  b y  t h e  f  o l  l o w  i n g

f o n m u l a :

l n

C i=  ?  
tan  (45

w h e i  e :

c . -  I
I

n t a c t  r o c k  s h e a n  s t n a n g t h  o n  c o h e s i o n

C o =  I n t a c t  n o c k compress i  ve  s tneng th

e  =  I n t e r n a l  f r i c t i o n  a n g l e .

3 -F - l



U s i n g  a  t y p i c a l  i n t e r n a t  f n i c t i o n  a n g l e  o f  4 5  f o r  W a s a t c h  P l a t e a u

n o c k  t y p e s ,  a n d  a  5 , 0 0 0  P 5 l  c o m p r ' e s s i v e  s t n e n g t h ,  a  c o h e s i o n  o r

i n t a c t  r o c k  s t n e n g t h  o f  a p p r o x i m a t e l y  1 , 0 0 0  P S I  i s  f o u n d .  S i n c e  t h e

1  '  0 0 0  P S  I  v a  l u e  i s  f o n  i n t a c t  o r  s o l  i  d  r o c k ,  t h e  v a  l u e  m u s t  b e  a d j u s t -

e d  f o  c o m p e n s a t e  f  o r  j o i n t  i n g  a n d  f  n a c t u r i n g  c o m m o n  t o  i a l  I  n o c k  m a s s e s .

A  m e t h o d  o f  n e l a t i n g  f n a c t u r e  i n t e n s i t y  a n d  c o h e s i o n ,  w a s  d e v e l o p e d

',
b y  S t i m p s o n  a n d  R o s s - B r o w n  a n d  c a n  b e  f o u n d  i n  t h e  a r t i c t e  e n t i t l e d ,

I ' E s t i m a t i n g  t h e  C o h e s i v e  S t n e n g t h  o f  R a n d o n r l y  J o i n t e d i  R o c k  M a s s e s " ,

M i n i n g  E n g i n e e n i n g ,  V o l  .  3 1 ,  N o .  2 ,  p p .  1 8 2 - 1 8 8 .  B a s e d i  o n  t h i s  m e t h o d
.

a n d  u s i n g  a  c o n s e n v a t i v e  f i g u r e  o f  4  j o i n t s  p e r  m e t e n ,  a  . 0 6 5  f a c t o r

i s  d e t e n m  i n e d  f o r  c a  l c u  l a t  i n g  C m  o r  r o c k  m a s s  c o h e s i o n  .  B a s e d  o n

a  C .  o f  1  ,  0 0 0  P S  |  ,  C m  , ' b e c o m e s  6 5  p S  l  .
I ' t -

A  t y p  i c a  I  o r -  a v e r a g e  n o c k  r n a s s  b u  l k  d e n s i t y  o f  1 5 5  t b s / t t 3  w a s  s e l e c t e d

f o n  t h e  a n a l y s i s ,  a n d  a  s l i g h t l y  c o n s e r v a t i v e ,  b u t  c o m m o n l y  u s e d

v a l u e  o f  3 1 o  w a s  s e l e c t e d  f o n  t h e  r o c k  m a s s  s l i d i n g  f r i c t i o n  a n g l e .

T h e  f  o l  l o w  i  n g  p a n a r n e t e r s  w e r e  u s e d  w  i  t h  t h e  H o e k  s  l o p e  c h a n t  (  H o e k ,

E . ,  a n d  J . i l v .  B r a y ,  1 9 8 1 ,  R o c k  S l o p e  E n g i n e e r i n g ,  R e v i s e d  T h i r ^ d

E d i  t i o n ,  I  M M ,  L o n d o n  ) :

M a x i m u m  S l o p e  H e i g h t  -  1 0 0 '

S l o p e  A n g l e  ( a v e r a g e )  B 0 o

Rock lv lass  Cohes ion  65  ps  i

R o c k  M a s s  F r i c t i o n  A n g l e  3 1 "

R o c k  M a s s  B u  l k  D e n s  i  t y  1  5 5  l b s / f  t 3

H

O =

m

p=

Y=
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P l o t t i n g  t h e  a b o v e  p a r a m e t e n s  o n  t h e  C i n c u l a r  F a i l u n e  C h a r t s  N o s .  1

a n d  5 ,  i t  c a n  b e  s e e n  t h a t  t h e  p r o j e c t e d  h i g h w a l l s  w i l l  h a v e  a  s a f e t y

f a c t o n  o f  2 . 6 1  u n d e n  d r y  c o n d i t i o n s  a n d  2 , . 4 0  u n d e n  s a t u r a t e d  c o n d i -

t  i ons .  I  t  shou  ld  be  no ted  tha t  the  sa fe ty  f  ac tons  exceed  the  nequ  i red

1 . 5 ' s a f e t y  f a c t o r ^ .

E m b a n k r y n t _ - S t a b i l i t y

E m b a n k m e n t  o r  b a c k f i l l  w i l l  b e  p l a c e d  i n  l i f t s  n o t  t o  e x c e e d  3 6 r t

a n d  w i l l  b e  c o m p a c t e d  t o  g A %  S l o p e s  w i l l  n o t  e x c e e d  1 V : 1 . 5 H  o r

3 3 . 7 o  .  S o i l  p r o p e n t i e s  a n e  b a s e d  o n  t h o s e  u s e d  i n  t h e  ' t S l o p e  S t a b i l i t y

A n a  I  y s e s  f  o n  t h e  B e a r ^  C n e e k  P o r t a  I  a n d  A c c e s s  R o a d t ' ,  b y  D a m e s  a n d

M o o r e ,  F e b n u a n y  2 0 ,  1  9 8 1  .

A  n o t a t i o n a l  s h e a r  a n a l y s i s  w a s  p e r f o n m e d  u s i n g  t h e  H o e k  m e t h o d  t o

d e t e n m i n e  s t a b i l i t y  o f  t h e  b a c k f  i l l e d  s l o p e s .  T h e  f o l  l o w i n g  p a n a m e t e r ^ s

w e n e  u s e d  f o i ^  t h e  s l o p e s  
:

H  =  f m b a n k m e n t  H e i g h t  3 C '

e  =  S l o p e  A n g l e  3 3 . ? o

C *  =  S o i l  C o h e s i o n  @  9 A f f i  C o m p a c t i o n  4 . 3 7 5  p s i
m

O  =  F r i c t i o n  A n g l e  2 6 o

=  R o c k  M a s s  B u l k  D e n s i t y  ( g o % ' )  -  1 0 8  t u s / t t 3

B a s e d  o n  t  h e  a b o v e  c r  i  t e n  i  a  ,

a n  e x p e c t e d  s a f  e t y  f  e c t o n  o f  a

b a c k f i l l e d  s l o p e s

m a x i m u m  o f  2 . 2 1

a r e  f o u n d  t o  h a v e

f o n  d r y  c o n d i t i o n s  t o

3-F-  3



a  m i n i m u m  o f  1  . 6 8  f o n  s a t u n a t e d  c o n d i t i o n s .  B o t h  c a s e s  e x c e e d  t h e

r e q u i n e d  s t a t i c  s a f e t y  f a c t o n  o f  1 . 3 .  l t  s h o u l d  a l s o  b e  n o t e d  t h a t

t h e  p n e v i o u s  s l o p e  s t a b i l i t y  a n a l y s e s  b y  D a m e s  E  M o o r e  n e s u l t e d  i n

s t a t i c  s a f e t y  f a c t o n s  r a n g i n g  f r o m  a  m i n i m u m  o f  1 . 4 3  t o  2 . 1 5  f o t

s i d e ' - c a s t  c u t  a n d  f  i l l  m a t e r i a l  i n  t h i s  a n e a ,

3 -F-4
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A p p e n d i x  3 - F  ( c o n t .  )

s/ 1o/8s

S T A B I L I T Y  A N A L Y S E S

H i g h w a l l  S t a b i l i t y

H i g h w a l l s  a t  t h e  s i t e  f a c e  s o u t h ,  s o u t h e a s t ,  a n d  e a s t .  T h e  h i g h w a l l s

a r e  n e a r l y  v e n t  i c a l ,  w i  t h  a n  a v e r a g e  s l o p e  o f  l V :  . 2 H ,  o n  8 0  o .

T h e  h i g h w a l l  s t a b i l i t y  a n a l y s i s  i s  b a s e d  o n  a  r o t a t i o n a l  s h e a r  a n a l y s i s

u s i n g  t h e  H o e k  m e t h o d .  C o m p r e s s i v e  s t r e n g t h s  o f  m a t e n i a l s  i n  t h e

B l a c k h a w k  F o r  m a t i o n  a r e  h i g h l y  v a r - i a b l e ,  r a n g i n g  f r o m  2 9 O  P 5  l  f o r

s o f  t  s h a  l e  t o  m o n e  t h a n  2 0 , 0 0 0  P S  I  f  o r  c e r t a i n  s a n d s t o n e s ,  A n  a v e r a g e

v a l u e  o f  5 , 0 0 0  P S I  h a s  b e e n  u s e d  f o n  t h i s  a n a l y s i s .  T h i s  i s  a  v e r y

c o n s e r - v a t  i v e  f  i g u r e ,  b a s e d  o n  t h e  r ' e l a t i v e  p r o p o r t i o n s  o f  s a n d s t o n e s

a n d  s h a l e s  i n  t h e  e x p o s e d  h i g h w a l l s .

T h e n e  a n e  2  j o i n t  s e t s  t y p  i c a  I  l y  f o u n d  i n  t h  i s  a r e a  .  T h e  m a  j o n  s e t

h a s  a  s t n i k e  o f  a b o u t  N  l 0  o  E  a n d  d i p s  8 0  
@  t o  v e r t  i c a l  .  T h e  m i n o r

s e t  h a s  a  s t r i k e  o f  a p p r o x i m a t e l y  N  7 O c  W  a n d  a l s o  d i p s  g r e a t e r

t h a n  8 0 o .  T h e  b e d d i n g  i n  t h e  h i g h w a l l  a r e a  i s  n e a r l y  f  l a t ,

C o h e s i o n  c a n  b e  c a l c u l a t e d  f r o m  c o m p r e s s i v e  s t r e n g t h  b y  t h e  f o l l o w i n g

f o r ^ m u l a :

3 - F - 1 5/1o /8s



Q . =
I

Q . ; -
I

?t"n (45

w h e r e :

I  n  tac t  nock  shear s t r e n g t h  o r  c o h e s i o n

Co= I  n tac t  rock  compress ive  s t reng th

e  =  I n t e r n a l  f  r i c t i o n  a n g l e .

U s i n g  a  t y p i c a l  i n t e r ^ n a l  f r i c t i o n  a n g t e  o f  4 5 o  f o r  W a s a t c h  P l a t e a u

r o c k  t y p e s ,  a n d  a  5 , 0 0 0  P S  I  c o m p r e s s i v e  s t n e n g t h ,  a  c o h e s i o n  o r

i n t a c t  r o c k  s t r e n g t h  o f  a p p n o x i m a t e l y  1 r 0 O 0  P S I  i s  f o u n d .  S i n c e  t h e

1 , 0 0 0  P S I  v a l u e  i s  f o r  i n t a c t  o r  s o l i d  r ^ o c k ,  t h e  v a l u e  m u s t  b e  a d j u s t -

e d  t o  c o m p e n s a t e  f o n  j o i n t  i n g  a n d  f  n a c t u r i n g  c o m m o n  t o  a l  I  r o c k  m a s s e s

A  m e t h o d  o f  r e l a t i n g  f r a c t u n e  i n t e n s i t y  a n d  c o h e s i o n  w a s  d e v e l o p e d

b y  S t i m p s o n  a n d  R o s s - B r o w n  a n d  c a n  b e  f o u n d  i n  t h e  a n t i c l e  e n t i t l e d ,

r r E s t i m a t i n g  t h e  C o h e s i v e  S t n e n g t h  o f  R a n d o m l y  J o i n t e d  R o c k  M a s s e s " ,

M i n i n g  E n g i n e e r i n g ,  V o l .  3 1 ,  N o .  2 ,  p p .  1 8 2 - 1 8 8 .  B a s e d  o n  t h i s  m e t h o d

a n d  u s i n g  a  c o n s e n v a t i v e  f i g u r e  o f  4  j o i n t s  p e r  m e t e r ,  a  . 0 6 5  f a c t o n

i s  d e t e r m i n e d  f o r  c a l c u l a t  i r r g  C m  o r  r - o c k  m a s s  c o h e s i o n .  B a s e d  o n

a  C .  o f  1 , 0 0 0  P S l ,  C m  b e c o m e s  6 5  p s l .
I

A  t y p  i  c a l  o n  a v e r a g e  r o c k  m a s s

s e l e c t e d  f o r  t h e  a n a l y s i s ,  a n d  a

u s e d  v a  l u e  o f  3 1  c  
w a s  s e  l e c t e d

a n g l e .

?

b u l k  d e n s i t y  o f  1 5 5  l b s . / f t . ' w a s

s l  i g h t l y  c o n s e r v a t i v e ,  b u t  c o m m o n l y

f o r  t h e  n o c k  m a s s  s l i d i n g  f n i c t i o n

3*F  -2 s/1o/8s



T h e  f o l  l o w i n g  p a n a m e t e r s  w e r e

E . ,  a n d  J .  W .  B r ^ a y ,  1 9 8 1  ,

E d i t i o n ,  l M M ,  L o n d o n ) :

u s e d  w  i  t h  t h e  H o e k  s  l o P e

R o c k  S l o p e  E n g i n e e r i n g ,

c h a r t  (  H o e k ,

Rev i  sed  Th i  rd

H  =  M a x i m u m  S l o p e  H e i g h t  -  1 0 0 '

e  =  S l o p e  A n g l e  ( a v e r a g e )  8 0 "

C  =  R o c k  M a s s  C o h e s i o n  -  6 5  P S lm

Q  =  R o c k  M a s s  F n i c t i o n  A n g l e  3 1 P

T =  R o c k  M a s s  B u l k  D e n s i t y  1 5 5  l b s . / f r . 3

P l o t t i n g  t h e  a b o v e  p a r a m e t e s  o n  t h e  C i r c u l a r  F a i l u r e  C h a n t s  N o s .  I

a n d  5 ,  i t  c a n  b e  s e e n  t h a t  t h e  p r o j e c t e d  h i g h w a l l s  w i l l  h a v e  a  s a f e t y

f  a c t o r ^  o n  2 . 6 1  u n d e r  d r y  c o n d i t i o n s  a n d  2 , 4 0  u n d e r  s a t u r a t e d  c o n d i -

t  i o n s .  I  t  s h o u  l d  b e  n o t e d  t h a t  t h e  s a f e t y  f  a c t o r s  e x c e e d  t h e  r e q u  i  r e d

I  .s sarety ractor. ff i  f f iCff i lVED

MAY 1 Z 1985
E m b a n k m e n t  S t a b i l i t y

r* l lVl i i l t i fv  OF OtL
G A S  &  M I N I N G

E m b a n k m e n t  o r  b a c k f  i l l  w i l l  b e  p l a c e d  i n  I  i f  t s  n o t  t o  e x c e e d  3 6 "  a n d

w  i  I  I  b e  c o m p a c t e d  t o  g O %  o f  t h e  l a b o n a t o r y  o b t a  i n e d  T - 9 9  S t a n d a r d

P r ^ o c t o r .  S l o p e s  w i l t  n o t  e x c e e d  l V :  l . 5 H  o n  3 3 . 7 o .  S o i l  p r o p e r t i e s  a n e

b a s e d  o n  t h o s e  u s e d  i n  t h e  " S  l o p e  S t a b  i  I  i  t y  A n a  l y s e s  f  o n  t h e  B e a n

C r e e k  P o r t a I  a n d  A c c e s s  R o a d " ,  b y  D a m e s  a n d  M o o r e ,  F e b n u a r y  2 0 ,

1 9 8 1 ,  a n d  t h e  r t G e o t e c h n i c a l  C o n s u l t a t i o n ,  B e a r  C r e e k  P o r t d l " ,  b y

D a m e s  a n d  M o o n e ,  D e c e m b e r  2 9 ,  1 9 8 0 ,  a n d  t h e  " B e a r  C r e e k  C a n y o n

M i n e  S i t e ,  S e d i m e n t a t  i o n  P o n d  r r A r r  S t a b  i  I  i t y  A n a  l y s i s " ,  b y  H o n r o c k s

a n d  C o r o l  l o  E n g  i n e e r s  o n  J u  l y  1 2 ,  l  g B 4 .

3-F-3 s /10 /Bs



B a s e d  o n

t h e  a b o v e

t h e  s a f e t y

t h e  p r o p o s e d  p  l a n ,

s t u d  i e s ,  t h e  f  o l

f a c t o r  c a l c u l a t  i o n s :

a n d  t h e  r e s u  I  t s  o f

l o w  i n g  p a n a m e t e n s

s a m p l e s  t a k e n  d u r i n g

w e n e  e s t a b l i s h e d  f o n

( l  ) H  =  E m b a n k m e n t  H e i g h t  =  3 0 ' ;  t h i s  r e p r e s e n t s  t h e  m a x i m u m

h e i g h t  o f  c o m p a c t e d  e m b a n k m e n t  p r  o p o s e d  i n  t h e

p l a n ;

O  =  S l o p e  A n g l e  =  3 3 . ? o  ;  t h i s  i s  t h e  m a x i m u m  s l o p e

(  l V :  I  . 5 H )  p n o p o s e d  f o r  t h e  n e c l a i m e d  e m b a n k m e n t s ;

=  S o i  I  C o h e s i o n  @  9 0 %  C o m p a c t i o n  =  4 . 3 7 5  P S I  ;  A c t u a l

C o h e s i o n  t e s t s  o n  c o m p a c t e d  n a t i v e  m a t e r i a l  a t  t h i s

s i t e  s h o w e d  a  c o h e s i o n  v a l u e  o f  7 O O  P S F  a t  a  d e n s i t y

o f  l l 8  l b s . / f r . 3  a n d  a  c o m p a c t i o n  v a l u e  r a n g i n g

f  rom 89% to  94%.  (  See Sed imen t  Pond r rAr f  S tab  i  I  i  t y

A n a l y s i s " ,  b y  H o r n o c k s  E t  C o r o l l o  E n g i n e e r - s ,  J u l y

1 2 ,  1 9 8 4 .  )  T o  p r o v i d e  f o r  m a x i m u m  s a f e t y  i n  t h e

c a l c u l a t i o n ,  t h e  c o h e s i o n  f a c t o n  i s  r ' e d u c e d  b y  t h e

c o m p a c t  i o n  f  a c t o r .

7 O 0  p f s  X  0 . 9  =  6 3 0  p s f  =  4 . 3 ? 5  p s i ;

F r i c t i o n  A n g l e  =  l ] 6 o ;  T h i s  a n g l e  i s  b a s e d  o n  t h e

m e a s u n e m e n  t s  t a k e n  a n d  r e p o r t e d  i n  t h e  F e b  .  2 Q ,

l 9 8 l  D a m e s  € /  M o o r e  S l o p e  S t a b i l i t y  A n a l y s i s  o n  t h e

B e a r  C r e e k  P o r t a l  a n d  A c c e s s  R o a d ;

R o c k  M a s s  B u l k  D e n s i t y  ( s o % )  =  1 0 8  l b s / t t . 3 ;  o n c e

a g a  i n ,  t h  i s  i  s  a  c o n s e n v a t  i v e  n u m b e r ,  e s t a b  I  i s h e d

b y  t a k i n g  a c t u a l  v a l u e s  o f  1 1 8  t o  1 2 O  l b s . / f t 3  a s

r e p o r t e d  i n  t h e  a b o v e  r e f e r e n c e  s t a b  i  I  i t y  a n a  l y s i s ,

(z)

( 3 )

f,qHCff$VFD

MAY I / 1985

D]VJSjoN or  otL
GAS & MINING

(4)  0  =

l -(s)
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a n d  a l l o w i n g  f o n  g O %  c o m p a c t i o n  1 2 . 0  X  0 . 9 0  =  1 0 8  l b s .  / t r . 3

A  r o t a t i o n a l  s h e a n  a n a l y s i s  w a s  p e r f o r m e d  u s i n g  t h e  H o e k  m e t h o d

t o  d e t e r  m i n e  s t a b i l i t y  o f  t h e  b a c k f  i l l e d  s l o p e s .  T h e  f o l  l o w i n g  p a r a -

m e t e n s  w e n e  u s e d  f o r  t h e  s l o p e s :

4HCffi[VHM

MAY I 7 l9S5

J l u i S i U N  O i -  o l L
GAS & TVI INING

H  =  E m b a n k m e n t  H e i g h t  3 0 '

e  =  S l o p e  A n g l e  3 3 . 7 o

C - -  =  S o i  I  C o h e s  i o n  @  9 0 %  C o m p a c t  i o n  4 . 3 7 5  p s  i
m

f l  =  F n i c t i o n  A n g l e  2 6 "

|  -  R o c k  M a s s  B u  l k  D e n s i t y  ( S a 7 r 7  -  l  o B  l b s .  / f  r . 3

B a s e d  o n  t h e  a b o v e  c n i t e r - i a ,  b a c k f i l l e d  s l o p e s  a r e  f o u n d  t o  h a v e  a n

e x p e c t e d  s a f e t y  f  a c t o r  o f  a  m a x i m u m  o f  2 . 2 1  f o r  d r  y  c o n d  i t  i o n s  t o  a

m i n  i m u m  o f  1  . 6 8  f o r  s a t u r a t e d  c o n d i t l o n s .  B o t h  c a s e s  e x c e e d  t h e  n e -

q u i r e d  s t a t i c  s a f e t y  f a c t o n  o f  I  . 3 .  l t  s h o u l d  a l s o  b e  n o t e d  t h a t  t h e

p n e v i o u s  s l o p e  s t a b i l i t y  a n a l y s e s  b y  D a m e s  E !  M o o r e  r e s u t t e d  i n  s t a t i c

s a f e t y  f a c t o r  s  n a n g i n g  f r o m  a  m i n i m u m  o f  1 . 4 3  t o  2 . 1 5  f o r  s i d e - c a s t

c u t  a n d  f  i l l  m a t e r i a l  i n  t h i s  a n e a

N o t e :  T h e  e m b a n k m e n t  c o m p a c t i o n  f a c t o r s  a n d  c o h e s i o n  v a l u e s  a r e

b a s e d  o n  p r e v  i o u s  t e s t s  p e r f o r m e d  i n  t h e  B e a r  C a n y o n  a r e a  .  A l -

t h o u g h  t h e  t e s t s  w e r e  n o t  s i t e  s p e c i f  i c ,  t h e y  w e r e  r u n  o n  t h e  e x  i s t  i n g

s o i  l s  w h  i c h  a n e  t h e  s a m e  a s  t h o s e  t o  b e  u s e d  i n  r e c l a m a t  i o n .  T h e

v a  I  u e s  u s e d  f  o n  r o c k  c o m p r e s s  i v e  s t r e n g t h s  w e r e  t a k e n  f  r o m  r o c k

p a r a m e t e r s  t y p i c a l  o f  t h e  B l a c k h a w k  F o r m a t i o n  i n  t h e  W a s a t c h  P l a t -

e a u ,  a n d  c o m m o n l y  u s e d  a n d  a c c e p t e d  f o r  t h i s  t y p e  o f  c a l c u l a t i o n s .

3-F-5 5 /10 /8s
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(o l f  i t  i s  d e t e r m i n e d  n e c e s s a n y ,  C o - O p  w i  I  I  c o m m i t  t o  t a k i n g  s i t e  s p e c i -

f  i c  t e s t s  o n  t h e  s o i l s  a n d  h i g h w a l l  r - o c k  t o  f u r t h e n  v e r i f y  t h e  f a c t o n s

o f  sa fe ty .  These  tes ts  wou  ld  be  pen fo rmed p r io r  to  nec lamat  ion  r  o t r

a t  t h e  d i s c n e t i o n  o f  t h e  D i v i s i o n .

ffiHCFIVED
R e m o v a l  o n  R e d u c t i o n  o f  H i g h w a l l s MAY I Z 1985

i l jv,f$iu,\ oF oll
T h e  h i g h w a l l s  w i l l  b e  r e d u c e d  a t o n g  t h e  p " ? A q S # { A g A f d S a r e a s  w h e r e

f e a s i b l e .  T h i s  w i l l  b e  a c c o m p l i s h e d  b y  n e c o v e r i n g  m a t e r i a l  f r o m  t h e

e d g e  o f  p a d  a n d  r o a d  f  i l l  a n e a s  w i t h  a  b a c k h o e  a n d  p t a c l n g  i t  a g a i n s t

t h e  b a s e  o f  t h e  h i g h w a l l .  T h e  m a t e r i a l  w i l l  b e  c o r n p a c t e d  w i t h  a

c a t  t o  p n o m o t e  s t a b i l i t y  o f  t h e  b a c k f i l l .  E n o s i o n  c o n t n o l s ,  s u c h  a s

s t r - a w  d i k e s  o r  w a t e n  b a r s ,  w i l l  b e  p l a c e d  b e l o w  t h e  b a c k f i l l e d  a r e a s

t o  m i n i m i z e  w a s h i n g  o f  t h e  f  i l l  m a t e n i a l  .  T h e  b a c k f  i  1 l  m a t e r i a l  i s

n a t i v e ,  c o n s i s t i n g  o f  m a t e r i a l  o n i g i n a l l y  g e n e n a t e d  f n o m  t h e  c o n s t r u c -

t  i o n  o f  t h e  h  i g h w a  I  I  a r e a s  a n d  c o m p a c t e d  i n t o  t h e  r o a d  o n  p a d  f  i  I  I

a r e a s .

C o m p l e t e  r i c k  h i g h w a l l s  w i l l  b e  l e f  t  i n  s o m e  a n e a s  t o  l e s s e n  t h e  p r o b -

a b i l i t y  o f  e r o s i o n  o n  b a c k f  i l l e d  m a t e n i a l s  o r  t o  m i n i m i z e  t h e  a m o u n t

o f  a d d i t i o n a l  d i s t u r b a n c e  t h a t  w o u l d  r e s u l t  f n o m  h i g h w a l l  n e d u c t i o n

( s e e  P I a t e  3 - 2 ' t .

T h e  r a t  i o n a  l e  f  o r ^

t h e  f  o l  l o w  i n g  :

l e a v  i n g  o n  r e d u c i n g  t h e  h  i g h w a  I  l s  i s  b a s e d  o n

3-F-8 5/1a/85
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N a t u r a l  c l i f f s  a r e  c o m m o n  i n  t h e  B l a c k h a w k  F o r m a t i o n ,  a n d

i n  t h  i s  a r e a .  T h e  h  i g h w a  I  l s  p r o p o s e d  t o  b e  l e f  t  a r e  s  i m  i -

l a r  i n  h e i g h t  a n d  e x p o s u r e  t o  e x i s t i n g  c l i f f s  i n  t h e  a n e a

a n d  w i  l l  t h e r e f o r e  b e  c o m p a t i b l e  w i t h  e x i s t i n g  t o p o g r a p h y .

T h e  h i g h w a l l s  w i l l  p r o v i d e  h a b i t a t  f o r  c l i f f - d w e l  l i n g  w  i l d -

l i f e ,  a n d  t h e  p a d  a r e a s  w i l l  p r o v i d e  f o r  o t h e r  w i l d l i f e

g n a z i n g .  T h i s  p n o p o s a l  i s  t h e r e f o n e  c o m p a t i a b l e  w i t h  t h e

p o s t - m i n i n g  l a n d  u s e  o f  w i l d l i f e  h a b i t a t ;

T h e  r o c k  h i g h w a l l s  c o u l d  b e  p a r t i a l l y  s h o t  d o w n  I  h o w e v e r ,

t h i s  w o u l d  e x t e n d  t h e  d i s t u n b a n c e  f u n t h u r  u p  t h e  s t e e p

s l o p e s ,  r e s u l t i n g  i n  m o r e  e x p o s u r e  a n d  e r o s i o n  p o t e n t  i a l  ;

T  h e  p r o p o s e d  h  i  g h w a  |  |  s  t o  b e  l e f  t  o r  r e d u c e d  a r e  o n  t h e

s o u t h  f  a c i n g  s l o p e s  i n  t h e  a r e a .  T h e s e  a r e  t h e  s t e e p e n

s l o p e s  i n  t h e  a r e a ,  E S  w e l l  a s  t h e  s l o p e s  m o r e  c o m m o n l y

c o n t a i n i n g  n o c k  e x p o s u n e s  s i m i l a n  t o  t h e  p n o p o s e d  h i g h w a l l s

T h e  f  i l l  a r e a s  a t  t h e  b a s e  o f  t h e  h i g h w a l l s  w i l l  b e  s t a b i l -

i z e d  b y  r e s e e d i n g  a n d  t h e  u s e  o f  e r o s i o n  c o n t r o l s  a s  d i s -

c u s s e d  e a r l  i e r .  T h e  t o e  o f  t h e s e  a r e a s  w  i  |  |  b e  t e r r a c e s

o n  g e n t l e  s l o p e s  { l e s s  t h a n  1 O % l  a d d i n g  t o  t h e i r  s t a b i l i t y .

T h e s e  w i l l  e v e n t u a l l y  t a k e  t h e  a p p e a n a n c e  o f  I ' t a l u s  s l o p e s r l

a  c o m m o n  s t r u c t u r e  a t  t h e  b a s e  o f  e x p o s e d  c l  i f f s  i n  t h  i  s

a n e a .  T h e  n a t u r a l  w e a t h e r  i n g  o f  c l i f f s  a n d  h i g h w a l l s

3 .

4 .

5 .
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w i  l l  b e  v e r y  s i m i  l a n ,  p n o v i d i n g  f o r  a  f u r t h u r  c o m p a t i b i l i t y

w i th  the  geomonph ic  p rocesses  o f  the  a rea .

T h e  e x i s t i n g  ( a n d  p r o p o s e d )  h i g h w a l l s  w i l l  b e  s t a b l e .

T h e r e  a n e  n o  s e e p s  k n o w n  t o  e x  i  s t  i n  a n y  a r e a s  w h e n e

h i g h w a  I  l s  a r e  p r o p o s e d  t o  b e  l e f  t .  T h e  s t a b  i  I  i t y  a n a  l y s i s

r u n  o n  t h i s  s i t e  s h o w  t h e  h i g h w a l l s  o f  t h e  p a d  a n d  r o a d

a n e a s  t o  h a v e  a  s t a t  i c  s a f e t y  f  a c t o r  o f  2 . 6 1  f o r  d r y  c o n d i -

t i o n s  a n d  a  f a c t o r '  o f  2 . 4 1  f o r  s a t u r a t e d  c o n d i t i o n s .  E a c h

o f  t h e s e  f  a r -  e x c e e d  t h e  I  . 3  s a f e t y  f  a c t o n  r e q u  i  r e d  f o r

h  i g h w a  I  l s  p r o p o s e d  t o  b e  l e f  t  o r  r e d u c e d .  ( D e t a  i  l s  o n

t h e  s t a b  i  I  i t y  a n a  l y s i s  a r e  i n c l u d e d  i n  t h e  n e x t  s e c t  i o n  )  .

NECFIVED
lvtAY r I 1985

. l ;  t i ; r :1 , * r . ; . r  , . , r r  0 lLr ' t  4 t : :  q, i .4iNlf NG
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C l a s s  I  R o a d s

T h e  B e a r  C a n y o n  H a u  I  R o a d  i s  a p p r o x i m a t e l y  1 8 0 0 '  l o n g

f  n o m  t h e  g a t e  t o  t h e  s c a  l e  h o u s e  a s  s h o w n  o n  P  l a t e s  3 - 5

a n d  2 - 2 .  A s  s h o w n  o n  t h e  m a p ,  t h i s  p o r t i o n  o f  t h e  r o a d

h a s  b e e n  i n c l u d e d  i n  t h e  P e r ^ m  i  t  A n e a .  T h  i s  C  l a s s  I  n o a d

i s  c o n s t r u c t e d  3 0 '  w  i d e  a n  d  i  s  s u r f  a c e d  w  i  t h  6 "  o f  3 /  4 "

( i r a v e l  ,  c r o w n e d  i n  t h e  m  i d d  I  e  a s  s h o w n  o n  t h e  c r o s s  s e c t  i o n  .

D r a i n a g e  w i l l  b e  p r o v i d e d  a l o n g  t h e  r o a d  b y  d i t c h e s  w i t h

i  
m i n i m u m  d e p t h  o f  1  . B  f e e t .  E r o s i o n  p r o t e c t  i o n ,  s u c h  a s

s t r a w  b a l e s  a t  l 0 0 t i n t e r v a l s  o r  6 "  m e d i a n  d i a m e t e r  r ^ i p

: " O  
o n  a  b e d  o f  - l ' t  g r a v e l  6 ' r  t h i c k ,  s h a l l  b e  p n o v i d e d

i n  a l f  a n e a s  w h e r e  v e l o c i t i e s  a n e  e x p e c t e d  t o  e x c e e d  5  f  t  "

p e n  s e c . .  C u l v e r t s  a n e  i n s t a l l e d  a s  s h o w n  o n  t h e  d r a w i n g s ;

I  n  a d d i  t  i o n ,  t h e  t w o  p r o p o s e d  3 0 ' r  C M P  c u  I  v e r t s  a r e  n o w

i n  p l a c e  a s  i n d i c a t e d  o n  t h e  m a p .  C u l v e r t  i n l e t s  w i l l  b e

p r ^ o t e c t e d  b y  r o c k - l i n i n g  o r  c o n c r e t e  h e a d w a l l s .  I n  a n e a s

w h e r e  c u  l v e r t s  a n e  p  l a c e d ,  a t  l e a s t  3 0 "  o f  h e a d w a t e r  d e p t h

i s  a v a i l a b l e  t o  a l l o w  f o r  a  a v a n i a n c e  t o  a l l o w  t h e  l S t t  c u l -

v e n t s  t o  p a s s  t h e  1 0 - y e a r ,  2 4 - h o u n  s t o r m  e v e n t .  T h e  c u l v e r t

o n  t h e  s u b m i t t e d  d r a w i n g  i s  t o  s c a l e ,  a n d  w a s  i n s t a l l e d

w i t h  a  t n a s h  r a c k  t o  p r e v e n t  p l u g g i n g ,  a  r o c k  h e a d w a l  I

a t  t h e  i n l e t ,  a n d  r i p  r a p  a t  t h e  o u t l e t  t o  p r e v e n t  e r o s i o n .

T h i s  r o a d  w i l l  b e  m a i n t a i n e d  i n  s u c h  a  m a n n e n  t h a t  t h e

p e r f  o r m a n c e  s t a n d a r d s  w  i  I  I  b e  m e t  t h r o u g h o u  t  t h e  I  i f e  o f

3 - 5 s/ro/es
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t h e  e n t i r e  t r a n s p o r t a t i o n  f a c i l i t y ,  i n c l u d i n g  m a i n t a i n a n c e

o f  t h e  s u r f a c e ,  s h o u l d e r s r  p a n k i n g  a n d  s i d e  a r e a s r  a n d

e n o s i o n  c o n t r o l  s t r u c t u n e s  f o r -  s a f e  a n d  e f f i c i e n t  u t i l i z a t i o n

o f  t h e  r o a d

U p o n  c o m p  I  e t  i o n  o f  t h e  o p e r a  t  i o n  a n  d  r e c  I  a m a  t  i o n  o f  t h e

m i n e  s i t e  d i s t u r b e d  a r e a ,  i t  i s  a n t i c i p a t e d  t h a t  t h i s  p o r t i o n

o f  t h e  B e a n  C a n y o n  R o a d  w i l l  a l s o  b e  r e c l a i m e d .  T h i s  w i l l

o c c u r  a t  a p p r o x i m a t e l y  t h e  s a m e  t i m e  a s  t h e  f i n a l  r e m o v a l

o f  t h e  s e d i m e n t a t i o n  p o n d  a n d  d i v e r - s i o n s  o n  t h e  m i n e  s i t e .

T h e  r o a d  s u r f a c l n g  m a t e r i a l  w i l l  b e  r e m o v e d  a n d  e i t h e n

s a l v a g e d  o r  d i s p o s e d  o f  w i t h i n  t h e  p o n d  s i t e  a n d  b u n i e d .

T h e  r e c l a m a t i o n  w i l l  t h e n  b e  a c c o m p l i s h e d  b y  r ^ i p p i n g  u p

t h e  r e m a i n i n g  b a s e r  s p n e a d i n g  t h e  m a t e r ^ i a l  a c r o s s  t h e  ( r o a d -

w a y )  O i s t u n b e d  a F e a ,  a n d  p l a n t i n g  t h e  a r e a  w i t h  t h e  a p -

p r o v e d  s e e d  m i x .  D u n i n g  t h i s  t i m e ,  a l l  c u l v e r t s  s h a l l  b e

r e m o v e d  a n d  e i t h e r  s a  l v a g e d  o n  d i s p o s e d  o f  i n  a n  a p p r o v e d

l a n d f  i l l ,  a n d  t h e  n a t u r a l  d n a i n a g e  p a t t e r n s  s h a l l  b e  r e s t o r e d

C l a s s  l l  R o a d s

T h e  m i n e  a r e a  a n d  p o r - t a l  a c c e s s  r - o a d  i s  a p p r o x i m a t e l y

2 , 1 1 2 1  l o n g .  A  c r o s s - s e c t i o n  a n d  p n o f  i l e  o f  t h i s  r o a d  i s

s h o w n  o n  P l a t e  3 - 5 .  C u l v e r t  l o c a t i o n s  a n d  d i t c h e s  a r e  a l s o

s h o w n  o n  t h i s  d r a w i n g ,  a s  w e l l  a s  o n  P l a t e  3 - 1  .  T h i s

r o a d  i s  p r i m a r i  l y  u s e d  f  o r  a c c e s s  t o  t h e  m i n e  p o n t a  I  s  a n d

3-5A 5/  1o/85
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o t h e n  f a c i l

access to

a n d  f i t t e d

v i r o n m e n t .

meet  t  he

c o n t n o l  o r

p u  I  l u t  i o n ,

i t i e s .  T h e  n o a d  w a s  o n i g i n a l  l y  c o n s t r u c t e d  f o n

t h e  o l d  B e a r ^  M  i n e ,  a n d  h a s  s i n c e  b e e n  w  i d e n e d

w i  t h  p r o p e r  d n a  i n a g e  c o n t r o l s  t o  p r o t e c t  t h e  e n -

T h e  n o a d  i s  d e s i g n e d ,  u s e d  a n d  m a i n t a i n e d  t o

r e q u i r e m e n t s  o f  U M C  8 1 7 . 1 5 1 8 1 7 . 1 5 6 ,  a n d  t o

m i n i m i z e  e r o s i o n  a n d  s i l t a t i o n ,  a i r  a n d  w a t e n

a n d  d a m a g e  t o  p u b l i c  o r  p r i v a t e  p r o p e n t y .

T h e  r o a d  i s  l o c a t e d  a l o n g  t h e  c a n y o n  f l o o r  a b o v e  t h e  s t n e a m ,

a n d  a l o n g  t h e  s t a b l e  s l o p e  l e a d i n g  t o  t h e  p o n t a l s .  T h e  o v e r -

a l  I  g n a d e  o f  t h e  r o a d  d o e s  n o t  e x c e e d  |  :  V : 1 0 h  ( t O % )  a n d

t h e  m a x i m u m  p i t c h  g r a d e  d o e s  n o t  e x c e e d  l V : 6 . 5 h  ( t S 7 t 1  .

T h e  h o n i z o n t a l  a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g

t o p o g r a p h y  a n d  w i t h  t h e  v o l u m e ,  s p e e d ,  a n d  w e i g h t  o f  a n t i -

c i p a t e d  t n a f f i c .

A s  m e n t i o n e d  e a r l i e r ,  t h e  i n i t i a l  n o a d  w a s  c o n s t r u c t e d  u n d e r

p r e - l a w  c o n d i t i o n s ,  u s i n g  t h e  c u t / t i l l  s i d e - c a s t  m e t h o d .

A  s t a b i l i t y  a n a l y s e s  w a s  p e r f o r m e d  o n  t h e  n o a d  b y  D a m e s

E r  M o o r e  i n  1 9 8 1  ( A p p e n d i x  3 - F ) .  T h e i n  c o n c l u s i o n  w a s

t h a t  t h e  B e a r  C a n y o n  P o r t a  I  A c c e s s  R o a d  h a s  a  s t a b  i  I  i t y

f  a c t o r  o f  s a f e t y  o f  a  m  i n  i m u m  o f  1  . 4 3 ,  a n d  n a n g e s  u p w a n d

t o  2 . 1 5 .

T h e r e  a r e  3  o t h e r  C l a s s  l l  r o a d s  w i t h i n  t h e  P e r m i t  A r e a

F o l  l o w i n g  i s  a  d e s c r i p t  i o n  o f  e a c h  o f  t h e s e :

3 - 5 8 5 /  1a /85
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R o a d  t o  S e d i m e n t  P o n d  A  T h i s  r o a d  i s  4 3 0 "  l o n g ,

a n d  w a s  c o n s t  r u c t e d  t o  a  I  l o w  a c c e s s  t o  t h e  S e d  i -

m e n t  P o n d  a n d  t o  f a c i l i t a t e  c l e a n i n g  o f  t h e  d r a i n -

a g e  t o  t h e  p o n d .  T h e  r o a d  h a s  a n  o v e r a  I  I  s l o p e

o f  a p p r o x i m a t e l y  4 . A %  a n d  d o e s  n o t  e x c e e d  1 5 %

a t  a n y  p o i n t .  T h e  h o r i z o n t a l  a l i g n m e n t  i s  c o n s i s -

t e n t  w i t h  t h e  e x i s t i n g  t o p o g r a p h y  a n d  w i t h  t h e

v o l u m e ,  s p e e d ,  a n d  w e i g h t  o f  a n t i c i p a t e d  t n a f f i c .

R o a d  t o  t h e  c o a  I  p n e p a r a t  i o n  f  a c i  I  i t y  T h  i s  r ^ o a d

i s  6 0 0 '  l o n g ,  a n d  w a s  c o n s t n u c t e d  t o  p r o v  i d e

a c c e s s  t o  t h e  C o a  I  P r e p a n a t  i o n  F a c  i  I  i  t y  .  T h e

r o a d  h a s  a n  o v e r a l l  s l o p e  o f  a p p r o x i m a t e l y  1 0 . O % ,

a n d  d o e s  n o t  e x c e e d  1 5 %  a t  a n y  p o i n t ,  T h e  h o r i -

z o n t a l  a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g

t o p o g n a p h y  a n d  w i t h  t h e  v o l u m e  s p e e d ,  a n d

w e i g h t  o f  t h e  a n t i c i p a t e d  t r a f f i c .

B a t h h o u s e  R o a d  -  T h i s  n o a d  i s  1 6 0 '  l o n g ,  a n d  p r o -

v  i d e s  a c c e s s  t o  t h e  b a  t h h o u s e .  T h e  r o a d  h a s

a n  o v e n a l  I  s l o p e  o f  a p p r o x i m a t e l y  3 . O % ,  a n d

d o e s  n o t  e x c e e d  1 5 %  a t  a n y  p o i n t .  T h e  h o r  i z o n t a l

a l i g n m e n t  i s  c o n s i s t e n t  w i t h  t h e  e x i s t i n g  t o p o -

g n a p h y  a n d  w i t h  t h e  v o l u m e ,  s p e e d ,  a n d  w e i g h t

o f  t h e  a n t  i c i p a t e d  t r a f  f  i c .

2 .

3 .
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D i t c h e s  a n d  c u l v e n t s  h a v e  b e e n  a d d e d  t o  t h e  r o a d s  t o  c o n t r o l

r u n - o f  f  a n d  s a f e l y  p a s s  t h e  r u n - o f  f  f  r o m  a  l O - y e a n ,  Z 4 - h o u r

p r e c i p i t a t i o n  e v e n t .  ( S e e  P l a t e s  3 - 1  a n d  3 - 5 ) .  D i t c h e s  s h a l l

b e  m a i n t a i n e d  a t  a  m i n i m u m  d e p t h  o f  1 . 8  f e e t ,  a n d  a t  l e a s t

3 0 . '  o f  h e a d w a t e r  d e p t h  w i l l  b e  m a i n t a i n e d  a t  t h e  i n l e t  o f

t h e  1 8 "  c u l v e r t s .  C u l v e n t s  a n e  f  i t t e d  w i t h  t r a s h  r a c k s  t o

{ :
p r e v e n t  p l u g g i n g ,  a n d  b u n i e d  a n d  c o m p a c t e d  a  m i n i m u m

; :

o f  3 0 "  t o  p r e v e n t  c n u s h i n g .  I n  a r e a s  w h e r e  v e l o c i t i e s  o f
t

n u n - o f  f  e x v e e d  5  f p s ,  e r o s i o n  p r o t e c t  i o n  s u c h  a s  s t r a w  b a  l e s

a t  l 0 0 r  i n t e r v a l s  o n  6 "  m e d i a n  d i a m e t e r  r i p  n a p  o n  a  b e d

o f  2 ' t  g r a v e l / s a n d  6 "  t h i c k  s h a l l  b e  m a i n t a i n e d .  C u l v e r t

s p a c i n g  c o n f o r m s  w i t h  t h e  r e q u i r e m e n t s  o f  U M C  8 1 7 . 1  5 3 ( c ) ( z )

(  i )  R o c k  o n  c o n c r e t e  h e a d w a l l s  s h a l l  b e  p n o v i d e d  a t  t h e

i n l e t  t o  a l l  c u t v e n t s ,  a n d  r i p  r a p  o r  o t h e n  e r o s i o n  p r o t e c t i o n

s h a l  I  b e  p r o v i d e d  a t  t h e  o u t l e t .

T h e  r o a d s  a r e  s u r f a c e s  w i t h  4 ' r  o f  - 3 / 4  g r a v e l ,  a n d  i s  m a i n -

t a  i n e d  i n  s u c h  a  m a n n e r  t h a t  t h e  a p p r o v e d  d e s i g n  s t a n d a n d s

a r e  m e t  t h n o u g h o u t  t h e  I  i f e  o f  t h e  f  a c i  I  i t y .  D a m a g e  t o  t h e

r o a d s  f  r o m  u s e  o r  w e a t h e r  e v e n t s  s h a  |  |  b e  p r o m p t  l y  n e p a  i  r e d .

T h e s e  r o a d s  s h a  I  I  b e  r e m o v e d  u p o n  ' c o m p  I  e t  i o n  o f  t h e  m  i  n  i n g

o p e n a t i o n .  T h e  t i m i n g  a n d  p r o c e d u n e  o f  n e m o v a l  a n d  n e c l a m a -

t  i o n  i s  d  i s c u s s e d  i n  d e t a i  I  u n e r  t h e  B a c k f  i  |  |  i n g  a n d  G n a d  i n g

P l a n  i n  S e c .  3 . 6 . 4 .

ftriAy I / ]gg5
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C l a s s  l l l  R o a d s

T h e  o n l y  C l a s s  l l l  R o a d  o n  t h e  p e r m i t  a r e a  i s  a  i e e p  t n a i l

t h a t  w a s  c o n s t r u c t e d  p r e - l a w ,  p r o b a b  l y  a s  a  c a t t  l e  t r a  i  |  .

T h i s  r o a d  i s  s h o w n  o n  P l a t e  2 - 2 ,  S u r f a c e  F a c i l i t i e s  M a p .  T h e

r o a d  i s  b l o c k e d  o f f  a n d  i s  n o t  u s e d l  t h e r e f o r - e ,  h o  m a i n t e n -

a n c e  o r  n e c l a m a t i o n  p l a n  i s  p n o p o s e d  f o r  t h i s  t r a i l .

A l f  r - o a d s  s h a l l  b e  m a i n t a i n e d  i n  s u c h  a  m a n n e r  t o  p r ^ e v e n t

d a m a g e  t o  f  i s h ,  w i l d l i f e ,  a n d  r e f  a t e d  e n v i r o n m e n t a l  v a l u e s .

T h i s  i s  a c c o m p l i s h e d  b y :

M a  i n t a  i n  i n g  h y d r ^ o  I  o g  i c  c o n  t  r o l  s ,  s u c h  a s  d  i  t c h e s ,

c u  l v e r t s ,  d i v e n s  i o n s  a n d  s e d i m e n t a t  i o n  p o n d s

t o  a s s u r e  t h a t  d  i s t u r  b e d  d r a  i n a g e  i s  c o n v e y e d

a w a y  f  r o m  u n d i s t u r b e d  d n a i n a g e s  a n d  e i t h e r

he  I  d  o r  c  I  eaned be fore  re  I  eases  .

2 .  W a t e r i n g  o f  r o a d s  a s  n e c e s s a r y  t o  r e d u c e  f u g i -

t i v e  d u s t .

P n o t e c t i o n  o f  w i  l d l  i f e  w i t h i n  t h e  p e r m i t  a r e a  a n d

n e p o n t i n g  o f  s i g h t i n g s  o f  t h r e a t e n e d  a n d  e n d a n g e r -

e d  s p e c i e s .

4 .  C o n t e m p e r a n e o u s  n e c l a m a t i o n .

1 .

3 .
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6 .

5 .  A d v o c a t  i n g  g o o d - h o u s e k e e p  i n g  p n a c t  i c e s  t o  n e d u c e

t h e  p o s s i b i l i t y  o f  c o n t a m i n a t i o n  o f  s u r f a c e  w a t e n s

i  n  t h e  a r e a .

C o - O p  i s  c o m m i t t e d  t h a t  a l  I  s u p p o r t  f  a c i l i t  i e s  w i  I

b e  n e s t o r e d  t o  p r e v e n t  d a m a g e  t o  f i s h ,  w i l d l i f e ,

a n d  r e l a t e d  e n v i r o n m e n t a l  v a l u e s  a n d  t h e  p o s s i -

b i l i t y  o f  a d d i t i o n a l  c o n t r i b u t i o n s  o f  s u s p e n d e d

s o l i d s  t o  s t r e a m f  l o w  o t  r u n o f f  o u t s i d e  t h e  p e r m i t

a n e a  w i l l  b e  m i n i m a l .
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S t n u c t  u  r e s

N o  m a n m a d e  s t r u c t u n e s

A r e a .

R e n e w a b  I  e  R e s o u r c e s

o c c u r  a n y w h e r e  a b o v e  t h e  B e a r  C a n y o n  P e r m i t

'fl[:{:ffif vm,m
lu{rtY r / lg8s

. .  ,  r ;  r .  :  I . .  " , t r r :  i _ : i  a . . )  i  i -
, l  _ , . , . r r .  l l n r i f )

T h e  n e n e w a b  l e  r e s o u r c e s  t h a t  e x i s t  a b o v e  t h e '  r f i  i n e  a n e a  a r e  o f  a  h y d -

n o l o g i c  a n d  v e g e t a t i v e  n a t u n e .

T h e  v e g e t a t i o n  r e s o u r c e  a b o v e  t h e  m i n i n g  a r e a  c o n s i s t s  o f  s o m e  r a n g e -

l a n d  f o n  g n a z i n g  o f  s t o c k  a n d  w i l d l i f e  a n d  l i m i t e d  p o t e n t i a l  f o n  t i m -

b e r i n g .  A g a i n ,  p a s t  m i n i n g  i n  t h e  a r ^ e a  h a s  i n d i c a t e d  n o  s u r f a c e

e f  f e c t s  u p o n  t h  i s  n e s o u r c e .  I  f  s u b s i d e n c e  s h o u  l d  o c c u r ,  t h e  e f  f e c t s

w o u l d  b e  m i n i m a l ,  p o s s i b l e  r e s u l t i n g  i n  s o m e  f r a c t u r e s  o n  s l i g h t

d e p r : e s s i o n s .  T h e  e f f e c t  u p o n  t h e  v e g e t a t i o n  n e s o u n c e  w o u l d  a l s o  b e

m i n i m a l , '  s i n c e  s u b s i d e n c e  ( s h o u t d  i t  o c c u r )  i s  n o t  l i k e l y  t o  d e s t n o y

v e g e t a t i o n ,  b u t  m e r e l y  d i s p l a c e  i t .  l t  i s  n o t  e x p e c t e d  t h a t  s u b s i d e n c e

w i l l  h a v e  a n y  n e g a t i v e  e f f e c t  u p o n  t h e  p l a n t  c o m m u n i t i e s  o n  e v e n  b e -

c c m e  e v i d e n t  o n  t h e  s u r f a c e .  S h o u l d  t h i s  h a p p € f l r  m i t i g a t i o n  m e a s u r e s

m a y  i n c l u d e :  f  i l l i n g  o f  f  r a c t u r e s :  t r € g r a d i n g  o f  b r o k e n  a r e a s r  t r € P l a n t -

i n g  d e g n a d e d  a n e a s ,  i n t e n s i f i e d  m o n i t o n i n g .

T h e  h y d r o l o g i c  r e s o u r c e s  a b o v e  t h e  m i n i n g  a r e a  c o n s i s t s  p r i m a r i l y  o f

p o t e n t i a l  r e c h a r g e  z o n e  f o n  g r o u n d w a t e r  r e s o u n c e s  ( s p r i n g s )  l o c a t e d

t h e  s t r a t a  b e t o w  t h e  m i n i n g .  W h i l e  i t  i s  u n l i k e l y  t h a t  m i n i n g

5A- 1
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a c t i v i t i e s  w i l l  h a v e

t i a l  f o n  m i n i n g  t o

T h e  p o t e n  t  i a  I  e f  f e c t

a n y  e f  f e c t  u p o n  t h e  s p r i f i g s r  t h e n e  i s  s o m e  p o t e n -

h a v e  a n  e f f e c t  u p o n  t h e  u p p e n  r e c h a r g e  z o n e s .

o f  m i n i n g  o n  t h e  h y d r ^ o l o g i c  r e g i m e ,  a s  w e l l  a s

a n y  p r o p o s e d  m i t i g a t i o n  m e a s u r e s  a r e  d i s c u s s e d  i n  d e t a i l  i n  C h a p t e n  7

o f  t h e  P A P .

frf'AY I Z IgSg
M i n i n g  M e t h o d s

si , " / ;&i r fu,  ,  .
GA$ {e; , ::

M i n i n g  a t  t h e  B e a r ^  C n e e k  M i n e  i s  c o n d u c t e d  b y  t h e  r o o m  a n d  p i l  l a r

m e t h o d .  T h  i s  m e t h o d  m a y  r e s u  I  t  i n  7 5 %  8 0 %  e x t n a c t  i o n  w  i  t h  i n  t h e

p i l l a n  p a n e l s ,  w i t h  a n  o v e r a l l  e x t r a c t i o n  o f  a p p r o x i m a t e l y  5 0 %  f o r

t h e  e n t i r e  r e s e r v e .  L o n g w a l  I  m i n i n g  i s  n o t  c u r n e n t l y  a  p r o p o s e d  m i n -

i n g  m e t h o d  f o r  t h i s  m i n e .

A  2 0 0 ' b a n n i e n  i s  p o r p o s e d  t o  b e  l e f t  b e t w e e n  t h e  m i n i n g  a n d  t h e

c o a l  o u t c r o p ,  a n d  a  1 0 0 '  b a n r i e r  w i l l  b e  l e f t  b e t w e e n  m i n i n g  a n d

p n o p e r t y  b o u n d a n i e s .

I t  i s  n o t  p r o p o s e d  t o  l e a v e  a n y  o t h e r  c o a l  p e r m a n e n t l y  i n  p l a c e  f o n

p r o t e c t  i o n  o f  r e s o u r c e s  a b o v e  t h e  m i n e ,  s i n c e  t h w  r e s o u r c e s  t h a t  c o u  l d

p o t e n t i a l l y  b e  a f  f e c t e d  b y  s u b s i d e n c e  a n e  n o t  l o c a l i z e d ,  b u t  e x i s t

a b o v e  t h e  e n t i r - e  a r e a .  l t  i s  t h e r e f o r ^ e  p r o p o s e d  t h a t  s u b s i d e n c e  p r o -

t e c t i o n  r n e a s u n e s  w i l l  b e  e r n p l o y e d  o n l y  a t  t h e  o u t c r o p s  ( a n d  p r o p e r t y

b o u n d a r ^ i e s ) r  a n d  t h a t  t h e  c o m p a n y  b e  p r e p a r e d  t o  i m p l e m e n t  m i t i -

g a t  i o n  m e a s u r e s  a s  p r o p o s e d  i f  s u c h  r e s o u r c e s  a n e  n e g a  t  i v e  l y  i m p a c t e d

IryHcf;'f VFD
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S u b s  i  d e n c e

l f  b o t h  t h e  u p p e n  a n d  l o w e r  s e a m s

h a s  b e e n  e s t  i m a t e d  { n o m  F i g u n e  3 - 6

5A*3

e x t r a c t e d ,  m a x i m u m  s u b s i d e n c e

t h e  l o w e n  s e a m  a s  f o l  l o w s :

i l4

S u b s  i d e n c e  c a n  n o n m a  |  |  y  b e  e x p e c t e d  t o  o c c u r  o v e n  a n e a s  w h e n e  s e c o n d

m i n i n g  h a s  t a k e n  p l a c e  ( p i l l a r i n g ) .  B a s e d  o n  t h e  g e o t o g i c  i n t e n n u p -

t i o n s  w i t h i n  a  m i n e r  s U b s i d e n c e  b e c o m e s  v e n y  d i f f  i c u l t  t o  p r e d i c t ,

d u e  t o  t h e  v a n i a b  l e  n a t u n e  o f  t h e  m  i n  i n g  p a n e l s .  H o w e v e r ,  t h e  a t  t a c h e d

F i g u n e  w i l l  g i v e  a n  e s t i m a t e  o f  t h e  m a x i m u m  s u b s i d e n c e  t h a t  m a y

b e  e x p e c t e d  i n  n t i n e s  s t u d i e d  i n  t h e  W e s t e n n  U . S .  M a x i m u m  s u b s i d e n c e

f o n  a n  a v e n a g e  p a n e l  i n  t h e  B e a n  C a n y o n  M i n e  h a s  b e e n  e s t i m a t e d

f  n o m  F  i g u r e  I  ,  u s i n g  t h e  f o l  l o w  i n g  c r i  t e n i a  :

P a n e l  W i d t h  6 0 0 '

Average  Dep th  800  '

W i d t h / D e p t h  R a t i o  0 . 7 5

S e a m  T h i c k n e s s  9 . 0 ,

B a s e d  o n  t h i s  c n i t e n i a  a n d  t h e  g n a p h ,  s u b s i d e n c e  c o u l d  r e a c h  a  m a x i -

I n u m  o f  5 . 4 0 t  d i n e c t l y  o v e r  a  p i l l a n e d  p a n e l .  H o w e v e r ,  s i n c e  p a s t

p  i  I  l a r i n g  h a s  b e e n  p e r f o r m e d  i n  t h  i  s  g e n e n a  I  a r e a  a s  m u c h  a s  4 0

y e a r s  a g o ,  a n d  t h e r e  a r e  a n o  o b v i o u s  s u n f  a c e  e x p n e s s i o n s  o f  n e s u l t  i n g

s u b s i d e n c e ,  i t  i s  e x p e c t e d  t h a t  t h i s  f i g u n e  w i l l  b e  s u b s t a n t i a f l y  l e s s ,

i  f  e v e n  m e a s u r e a b  I  e .

a n e

for
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B a s e d  o n  t h e

d i r e c t l y  o v e n

A g a i n ,  p a s t

dence wou I  d

g n a p h ,  s u b s i d e n c e

a  p i l l a r e d  p a n e l ,

e x p e r i e n c e  i n  t h i s

b e  t h i s  d n a s t i c .

P a n e l  W i d t h  -  i 6 0 0 '

A v e n a g e  D e p t h  8 6 0 '

W i d t h , / D e p t h  R a t i o

S e a m  T h  i c k n e s s

0 . 7 0

5 . 0 '

f o n  t h e  l o w e r

a n d  8 . 6 0 r  i f

a n e a  s h o w s

s e a m  c o u  l d  n e a c h  3 . 2 O '

b o t h  s e a m s  a n e  p i l l a r e d .

n o  i n d i c a t i o n  t h a t  s u b s i -

M o n i t o r i n g

S i  n c e  s u b s i  d e n c e

proposed to set

b e  I  o w .

m a y  o c c u n  o v e r

u p  a n d  m a i n t a i n

a n y  u n d e n g r o u n d  e x t n a c t  i o n ,  i  t  i  s

a  mc in  i  t on ing  ne twonk  as  descn ibed
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p o i n t s ,

v a l u a t i o n

s t a t  i o n s

s  i n  e l e -

s h a l  I  b e

o n  m i  n e

.  A  c o p y

a v a i l a b l e

y  r e s u  l t s

I  s u r v e y

I t  i s  p r o p o s e d  t o  i n s t a l l  t w o  p e r m a n e n i  = , r b s i d e n c e  m o n i t o r i n g

o n e  a t  e a c h  e n d  o f  t h e  p r o p e n t y ,  t o  a l l o w  f o r  a n  o n - g o i n g  e

o f  s u b s i d e n c e  o r  o t h e r  m i n i n g - r ' e l a t e $  s u r f a c e  i m p a c t s .  T h e

s h a l l  b e  m o n i t o r e d  a t  n o m i n a l  6 - m o n t h l  i n t e r v a l s ,  f o r  c h a n g e

v a t i o n ,  t i l t  o r  r ^ o t a t i o n .  l n  a d d i t i o n , j  a  f i e l d  i n v e s t i g a t i o n

m a d e  a t  l e a s t  o n c e  p e n  y e a n ,  a n d  a n y  o b v i o u s  s u b s i d e n c e

r e l a t e d  s u n f  a c e  e f  f e c t s  w  i  |  |  b e  n o t e d  a . n d  l o c a t e d  o n  a  m a p

o f  t h e  n e s u l t s  o f  t h e  s u b s i d e n c e  s u n v e y  a n d  m a p  w i l l  b e

f  o n  i n s p e c t  i o n  a t  t h e  o f  f  i c e ,  a n d  a  s u m m a n y  o f  t h e  s u n v e

w i l l  b e  s e n t  t o  t h e  D i v i s i o n  w i t h i n  6 0  d a y s  f o l  l o w i n g  t h e  f i n a

f o n  t h e  y e a n .

I  t  i s  p n o p o s e d  t o

d e s c r i b e d  i n  d e t a i

c o m m e n c i a l l y ,  a n d

b e  i m p l e m e n t e d  i n

w i l l  c o n t i n u e  u n t i

t i o n  o f  m o n i t o r i n g

use  the  SMSr  o t r  the  Subs idence

I  i n  t h e  f o l  l o w i n g  i p a g e s .  T h i s

i f  a p p n o v e d  b y  I h e  D i v i s i o n ,

M o n  i  t o n i n g  S y s t e m t

s y s t e m  i s  a v a  i  l a b  l e

t h e  p n o g n a m  w i l l

t h e  5 p r ^ i n g / S u m m e r  L o f  1 9 8 5 .  T h e  m o n  i t o n i n g  p r o g n a m

I  t h e  c o m p  l e t  i o n  o f  r e c l a m a t  i o n  h a s  o c c u r n e d .  L o c a -

s t a t  i o n s  a n e  s h o w n  o n  P  l a t e  3 - 3 .

D u n i n g  t h e  o p e r a t i o n ,  a l l  o w n e r s  o f

c o u  l d  b e  i m p a c t e d  b y  s u b s i d e n c e  s h a  I

p r i o n  t o  m i n i n g  b e n e a t h  t h e i r  p r o p e n t y

S p e c i f i c  a r e a s  m i n i n g

Da tes of  u  n deng nou n d

i n  t h e  a r e a .

p n o p e r t y  w i t h i n  t h e  a n e a  t h a t

I  b e  n o t i f i e c l  b y  m a i l  s i x  m o n t h s

an d  be  i  n f  onmed o f  :

w i l l  t d k e  p l a c e

o p e n a t  i o n s  t h a t  c o u  l d  c a u s e  s u b s i d e n c e

1 .

z.

frt{\'{ i ?
' ; ' , ,  

, ,  , , , : c.^  ' :
. . r . b . . i .  
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3 .  M e a s L l r e s  t o  b e  t a k e n

s u r f a c e  e f f e c t s .

p r e v e n t  a n d  o r  c o n t r o l  a d v e n s et o

C o - O p  M i n i n g  C o .  f u r t h u r  c o m m i  t s  t o  t h e  f o l  l o w i n g  c o u r s e  o f  a c t i o n

s h o u l d  s u b s i d e n c e  c a u s e  a n y  r n a t e r i a l  d a m a g e  o n  a  r e d u c t i o n  i n  v a l u e

o f  s t r u c t u n e s  o n  l a n d .

1  .  Res to re ,  rehab  i  I  i  t a te ,  on  remove  and  nep  I  ace ,  to  the  ex ten t

t e c h n o l o g i c a l l y  a n d  e c o n o m i c a l l y  f e p s i b l e ,  e a c h  m e t e n i a l t y  d a m a g e d

s t r u c t u r e ,  f e a t u r e  o n  v a  l u e  p r o m p t  l y  a f  t e r  t h e  m a t e r i a l  d a m a g e  f n o m

s u b s i d e n c e  i s  s u f f e r e d ,  t o  t h e  c o n d i t i o n  i t  w o u l d  b e  i n  i f  n o  s u b s i d e n c e

h a d  o c c u n n e d  a n d  n e s t o r e ,  t o  t h e  e x t e n t  t e c h n o l o g i c a l l y  a n d  e c o n o m i c a -

l y  f e a s i b l e ,  t h o s e  s u r f  a c e  l a n d s  t h a t  w e r e  n e d u c e d  i n  r e a s o n a b l y

f o r e s e e a b l e  u s e  a s  a  n e s u l t  o f  s u c h  s u b s i d e n c e  t o  a  c o n d i t i o n  c a p a b l e

o f  s u p p o r t i n g  b e f o r e  s u b s i d e n c e ;  o r

2 .  P u r c h a s e  t h e  d a m a g e d  s t r u q t u r e  o n  f e a t u n e  ( e x c e p t  s t r u c t u r e s

on  fea tunes  owned  by  the  per -son  who  conduc ted  the  undergnound  coa l

m i n i n g  a c t i v i t i e s )  f o r  i t s  p n e - s u b s i d e n c e  f a i r  m a n k e t  v a l u e .  T h e  p e n s o n

c o n d u c t i n g  t h e  u n d e r g r o u n d  c o a l  m i n i n g  o p e n a t i o n  s h a l l  p r o m p t l y ,

a f t e r  t h e  m a t e n i a l  d a m a g e  o r  r e d u c t i o n  i n  v a l u e  o n  n e a s o n a b l y  f o r e -

s e e a b l e  u s e  f r o m  s u b s i d e n c e  o c c u n s ,  t o  t h e  e x t e n t  t e c h n o t o g i c a l l y

a n d  e c o n o m i c a l  l y  f e a s i b l e ,  n e s t o r e  t h e  p u r c h a s e d  s t r u c t u r e  o r  t h e

s t r u c t u r e  o w n e d  b y  t h e  p e r s o n  c o r l r d u c t  i n g  t h e  u n d e r g r o u n d  m i n i n g

o p e r a  t  i o n s ,  r e s t o r e  t h o s e  s u r f  a c e  l a n d s  t h a  t  w e n e  m a  t e r i a  I  l y  d a m a g e d

o n  r e d u c e d  i n  v a l u e  o n  r e a s o n a b l e  f o r i e s e e a b l e  u s e  b y  s u c h  s u b s i d e n c e ,
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t o  a  c o n d i t i o n  c a p a b  l e  a n d  a p p r o p o l ^ a t e  o f  s u p p o r ^ t  i n g  t h e  s t r u c t u r e '

a n d  a n y  o t h e n  f o r e s e e a b l e  u S e S  s u c h  s u r f a c e  l a n d s

s u p p o r t i n g  b e f o r e  m i n i n g .  N o t h i n g  i n  t h e  p a r a g n a p h

t o  g r a n t  o n  a u t h o r i z e  a n  e x e r c i s e  o f  t h e  p o w e n  o f

w e n e  c a p a b l e  o f

s h a l l  b e  d e e m e d

c o n d e m n a t i o n  o n

i  n  u n d e r g r o u n dt h e  r i g h t  o f  e m i n e n t  d o n r a i n  b y  a n y  p e r s o n  e n g a g e d

c o a l  m i n i n g  a c t i v i  t i e s ;  o r

3 .  C o m p e n s a t e  t h e  o w n e n  o f  a n y  s u r f a c e  s t n u c t u r e  i n  t h e  f u l l

a m o u n t  o f  t h e  d i m i n u t i o n  i n  v a l u e  r e s u l t i n g  f r o m  s u b s i d e n c e ,  b y

p u r c h a s e  p n i o n  t o  m i n i n g  o f  a  n o n c a n c e l l a b l e  p r e m i u m  p r e p a i d  i n s u n -

a n c e  p o l  i c y  o n  o t h e r  m e a n s  a p p r o v e d  b y  t h e  D i v i s i o n  a s  a s s u r i n g

b e f o r e  m i n i n g  b e g i n s  t h a t  p a y m e n t s  w i l l  o c c u r ;  i n d e m n i f y  e v e r y  p e n s o n

own ing  an  in  tenes t  i  n  the  su r f  ace  f  o r  a  |  |  damages  su f  fe red  as  a

n e s u l t  o f  t h e  s u b s i d e n c e l  a n d ,  t o  t h e  e x t e n t  t e c h n o l o g i c a l l y  a n d  e c o n -

o m i c a l l y  f e a s i b l e ,  f u l l y  n e s t o r e  t h q  l a n d  t o  a  c o n d i t i o n  c a p a b l e  o f

m a i n t a i n i n g  r e a s o n a b l y  f o r e s e e a b l e  q s e s  w h i c h  i t  c o u l d  s u p p o r t  b e f o r e

s u b s i  d e n c e .
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s u b s i d e n c e  a n d  s u n f  a c e  b f f e c t s  m o n i t o r i n g  s y s t e m  f o r  u n r  ? r g r o u n d

c o a l  m i n e s .  T h e  s y s t e m  c o n s i s t s  o f  a  m o n i t o n i n g  t o w e r  a n d  J  r a d u a t e d

b a s e  p l a t e ,  w h i c h ,  w h e n  p n o p e r l y  i n s t a l l e d ,  a l l o w s  f o r  e a s y  n n e a s u r e -

m e n t  o f  e l e v a t i o n  c h a n g e s r  d s  w e l i  a s  m a g n i t u d e  a n d  d i r c c t i o n  o f

t i l t  a n d  n o t a t i o n  o f  t h e  s t a t i o n . '  T h e  S M S  s t a t i o n s  c a n  b e  p u r c h a s e d

s e p a r a t e l y  a n d  o w n e r - i n s t a l  l e d ,  o p  t h e y  c a n  b e  p u r c h a s e d  w i t h  i n -

s t a l l a t i o n  i n c l u d e d .  P n e c i s e  s u r v e y i n g  i s  r e q u i r e d  f , o r  i n i t i a r  s e t - u p ,

a s  w i t h  a l l  m o n i t o r i n g  s t a t i o n s .

Purc -ose :  The  SMS is  des igned  to  ass is t .  undengrgund  coa l  )pe ra to rs

t o  c o m p l y  w i t h  t h e  r e q u i r e m e n t e  o f  t h e  s u b s i d e n c e  m o n i t o r i n g .  a n d

p n o t e c t i o n  p o r t i o n  o f  t h e  S u r f a c e .  M i n i n g  R e g u l a t i o n s  a d n , i n i s t e r e d

unden  the  Of f  i ce  o f  Sun f  ace  M i  n  ing  (and  ne la ted  S ta te  Agen ,  ies  )  and

the  43  CFR 3?46  regu  la t  i ons  unden  the  Bureau  o f  Ldnd  Manage  : le t ' l t .

:

Th is  s ta t  i on  o f fe rs  comp le te  "subs idence"  on  t ' su r face  e f fec :s "  da ta

fon  undermined  aneas ,  by  f  ac i  I  i t a t  i  ng  the  meesure r r ren t  o f  e leva t  i on

c h a n g e ,  d e g n e e  a n d  d i n e c t i o n  o f  t i l t ,  a s  w e l l  a s  n o t a t i o n .  l ' 1 c s t  s u b -

s i d e n c e  s t a t i o n s  a r e  n o t h i n g  m o r e  t h a n  a  s u r v e y  p o i n t  a n c ' p r o v i d e

o n  I  y  d a t a  o n  e l e v a t  i o n  c h a n g e s ,  c o m p  l e t e  l y  i g n o r i n g  t h e  o t h c . '  c o m m o n

sur f  ace  e f  fec ts  o f  underg round  min  ing  g round  t i  I  t  and  r ^o ta t  i on  .

B y  d e t e r m i n i n g  a l l  a p p l i c a b l e  s u r f a c e  e f f e c t s ,  a n d  c o r F e l a t i n g  s u c h

e f  f e c t s  w  i  t h  k n o w n  m i n  i n g  c o n d  i  t  i o n s ,  t h e  o p e r a t o r  h a s  a  m u : h  b e i t e r

c h a n c e  o f  p n e d i c t i n g  p o t e n t i a l  s u n f  a c e  e f f e c t s  o f  t h e  o p e r a t  i o n ,  a n d

suppor t  i  ng  those  pned  i  c t  i ons  as  requ  i  red .

T h e  q u e s t  i o n  o f  s u b s i d e n c e  h a s  l o n g  b e e n  a  t ' g r a y  a r e a " ,  n o t  o n  l y

i n  t h e  i n d u s t F y r  b u t  p a r t i c u l a r l y  i n  t h e  r e g u l a t i o n s .  L a w s  r e q u i r e

p r e d i c t i o n  ( a n d  g e n e r a l l y  m o n i t o n i n g )  o f  m i n e  s u b s i d e n c e l  h o w e v e r ,

u n t i l  r e c e n t l y ,  n o  d e f i n i t e  g u i d e l i n e s  o r  c r i t e r i a  h a v e  b e e n  P r r s h e c i  b y

SUBS IDEI . ICE ' \1ON tTOR ING 5YSTEI .1

T h e  S u b s i d e n c e  l { o n i t o p i n g  S y s t e m  t S f t S )  i s  a  c o m p l e t e
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t h e  a g e n c i e s .  T h i s  i s  c h a n g i n g  w i t h  t h e  a d v e n t  o f  t h e  " P e r m a n e n t

P r o g r a m  A p p r o v a l s ' r  r e q u i r e d  b y  j h "  s u n f a c e  m i n i n g  a g e n c i e s ,  a n d

t h e .  g r a d u a l  I ' m a t u n i n g "  o f  t h e  a g e n c i e s  t h e r n s e l v e s .  T h e  S t { S  i s  d e s i g n -

e d  t o  a l l o w  a n  o p e n a t o r  t o  g e t  i n t o  a n d  n e m a i n  i n  c o m p l i a n c e  w i t h

t h e  n e g u l a t i o n s ,  a n d  w h e n  p n o p e r l y  i m p l e m e n t e d ,  t h i s  s y s t e m  i s  g u a r -

a n t e e d  t o  c o m p l y  w i  t h  t h e  n e q u i r e m e n t s  o f  t h e  l a w  a n d  p r o v i d e  a d e -

qua te  da ta  to  a  I  l ow reasonab  le  p red ic t  i on  o f  su r f  ace  e f  fec ts  f  rom

u n d e r g r o u n d  m i n i n g .

T h e  S M S  s t a t i o n s  a r e  i n i t i a l l y  s o m e w h a t  m o r e  c o s t l y  a n d  c o m p l i c a t e d

t h a n  c o n v e n t i o n a l  s u b s i d e n c e  m o n i t o r i n g  " p o i n t s r f  ,  h o w e v e r ,  n o t  o n l y

w i  l l  t h e y  p r o v i d e  m o r e  c o m p l e t e  a n d  r e l i a b l e  d a t a ,  t h e y  w i  l l  a l s o

n e s u l t  i n  c o s t  s a v i n g s  a s  t h e  m o n i t o r i n g  p r o g n a m  c o n t i n u e s .  T h e  f o l  l o w

i n g  i s  a  p a r t i a l  l i s t  o f  t h e  p o s i t i v e  a t t r i b u t e s  o f  t h i s  s y s t e m :

( r  )

(21

(3 )

(s)

P e n m a n e n t  i n s t a  I  l a t i o n

E l e v a t i o n s  c a n  b e  s h o t  d i r e c t l y  .  
f r o m  ' l o n g

d is tance ,  neduc ing  rnanpower .  and  f  i e ld  cos ts .

S t a t  i o n  m o n  i t o r i n g  ( o t h e r  t h a n  e l e v a t i o n  )

n e q u i r e s  o n l y  a  p l u m b - b o b  a n d  6 0 t  o f  s t r i n g ,

reduc ing  t  ime  and  e f  fo r t  f  nom pack ing  sunvey

ins tnuments  over  the  moun ia  inous  te r ra  i  n  .

S t a t i o n  m o n i t o n i n g  c a n  b e  d o n e  i n  c o n j u n c t i o n

w i t h  n e q u i n e d  f i e l d  i n s p e c t i o n s  a n d / o r  a e n i a l

f l a g g i n g  v i s i t s .

T h e  s y s t e m  w o r k s  e x t r e m e l y  w e l l  w i t h  a n

a e r i a l  m o n i t o r i n g  p r o g r a m ,  r e d u c i n g  s u r v e y

t  i m e  a n d  c o s t s .

P r o v  i  d e  m e a s u r e m e n t
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(8 )

as  magn i  tude  and  d  i  rec t  i on  o f  g round  t  i  I  t

a n d / o n  n o t a t  i o n .  
-

Meets  o r  exceeds  agency  gu  i  de  I  i  nes  .

Assures  con t  i nued  comp l iance ,  even  i f  nequ i re -

ments  a re  more  s t r i c t  l y  en fo rced  o r  made

mone s t r inger l t .

The  SS iS  i s  pnoposed  to  the  i  ndus t ry  fon  two  ma in  reasons :

l .  T o  p r o v i d e  f o r  c o m p l e t e  a n d  r e l i a b l e  d a t a  o n  t h e  a c t u a l

.  sur f  ace ef  fects  of  underground rn in ing .

2 .  T o  p n o v i d e  d a t a  t h a t  w i l t  e n a b l e  c o m p a n i e s  a n d  a g e n c i e s

to bet  ter  pred ic t  pos i i  b  le  sur f  ace ef f  ects  of  undenground

m i n i n g  u n d e r  v a r i o u s  c o V e r  a n d  e x t r a c t i o n s  c o n d i t i o n s .
.

t t r i t h  r e l i a b l e  d a t a ,  i t  i s  c o n c e i v a b l e  t h a t  t h i s  p r o g P a m  c o u l d  u l t i m a t e -

l y  r e s u l t  i n  t h e  a b i l i t y  t o  p n e d i c t  t h a t  ! {  s u r f a c e  e f f e c t s  w i l l  o c c u r

u n d e n  c e n t a i n  m i n i n g  c o n d i t i o n s r  p o s s i b l y  e l i r n i n a t i n g  i f t .  n e e d  f o r

f u n t h e r  m o n i t o r i n g  i n  t h e  f u t u r e .  T h u s ,  t h e  u l t i m a t e  g o a l  o f  t h e  S t 4 S

m a y  v e n y  w e l l  b e c o m e  t h e  e l i m i n a t i o n  o f  i t s  n e e d  u n d e r  c e r t a i n  c i r -

c u m s t a n c e s .

P r i n c i p l e :  T h e  S t y 1 5  i s  d e s i g n e d  t o  s e r v e  a s  a  p e r m a n e n t  s u b s i d e n c e

m o n i t o r i n g  p o i n t .  l t  c a n  e i t h e n  b e  u s e d  i n  c o n j u n c t i o n  w i t h  a  c o n v e n -

' ! i o n a l  e l e v a t i o n  s u n v e y ,  o t r  w i t h  e l e v a t i o n s  d e t e n m i n e d  f  r o m  a n  a e r i a t

s u r v e y .  I n  a d d i t i o n  t o  p n o v i d i n g  a n  e l e v a t i o n  b a s e ,  t h i s  s t a t i o n

r e a d i l y  d i s p l a y s  d i n e c t i o n  a n d  m a g n i t u d e  o f  t i l t  a n d / o r  r o i a t i o n .

T h e  f  o l  t o w i n g  p r o c e d u r e  s h o u  l d  b e  f  o l  l o v v e d  e a c h  t  i m e  t h e  s i a t  i o n

i  s  c h e c k e d :

( 1  )  A n  e l e v a t i o n  s h o u l d  b e  d e t e r ^ m i n e d  a t  t h e  c e n t e r  o f  t h e  b a s e  p l a t e

T h  i  s  c a n  b e  a c c e m p  I  i  s h e d  b y :
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( a )  A  c o n v e n : , o n a l

benchma r< .

( b )

l e v e l  s u n v e y  f r o m  a  k n o w n ,  u n d i s t u r b e d
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S h o o t i n g : h e  s t a t i o n  f r o m  a  d i s t a n t ,  k n o w n  b e n c h m a r k  a n d

c a l c u l a t i r g  t h e  n e w  e l e v a t i o n  b y  u s e  o f  t h e  v e r t i c a l  a n g l e l

P e r f o r m i n g  a n  a e r i a l  s u n v e y  t o  d e t e r m i n e  n e w  e l e v a t i o n s l

N o t e  t h a t  t h e  S l { S  t e n d s  i t s e l f  v e n y  w e l l  t o  ( a  )  E t  ( b  )  a -

bove ,  bo :  h  o f  wh  i ch  requ  i  re  a  m in  imum o f  manpoweF and

t  i m e .

(21  An  inspec t  i on  c f  the  su r face  anound  and  be tween  s ta t  i ons  shou  ld

b e  m a d e ,  a n d  a n y  p o s s i b l e  s u b s i d e n c e  e f f e c t s  s h o u l d  b e  n o t e d .

( 3 )  A  p l u m b - b o b  s h o u l d  t h a n  b e  h u n g  f r o m  t h e  h o o k  i n s i d e  t h e  s t a -

t i o n  c a p ,  a n c  a l l o w e d  t o ' s w i n g  f n e e l y  a b o u t  1 / 8 "  a b o v e '  t h e

b a s e  p l a t e .  l f  t h e  p o i n t  o f  ' t h e  b o b  h a n g s  d i r e c t l y  o v e r  t h e

cen ten  o f  the  base  p la te ,  no  t i  l t  has  occunred .  t f  t he  p lumb-bob

p o i n t  r e s t s  o u i s i d e  o f  t h e  b a s e  p l a t e  c e n t e r ,  t h e  d i n e c t i o n  o f

t  i  I  t  can  be  c lose  l y  es t  ima ted  f  nom the  -comdass  on  the  base  p  la te ,

and  the  degree  o f  t  i  I  t  can  be  read  d  i rec t  l y  o f f  the  concen t r i c

r i n g s  o n  t h e  p  I  a t e .  R e c o n d  t h e  n e s u  I  t s  a n d ;

( 4 )  R e m o v e  t h e  p l u m b - b o b .  N e x t ,  t i e  o n e  e n d  o f  t h e  5 0 '  6 0 ' s t r i n g

o n t o  t h e  s o u t h  r e f e r e n c e  p o i n t  a n d  s t r e t c h  t h e  l i n e  t h n o u g h

t h e  s t a t  i o n  l e g s ,  t y  i n g  i  t  o f  f  o n  t h e  n o r t h  r e f e n e n c e  p o i n t  .  ( T h e

l i n e  s h o u l d  b e  f  r e e  a n d  t a u t  b e t w e e n  t h e  P o i n t s .  )  N o w  o b s e r ^ v e

t h e  l o c a t i o n  o f  t h e  l i n e  i n  r e l a t i o n  r o  t h e  n o r t h - s o u t h  l i n e  o n  t h e

b a s e  p  l a t e .  I  f  t h e  I  i n e s  c o i n c i d e ,  n o  r o t a t  i o n  h a s  o c c u r ;  e d  ,

l f  t h e  l i n e  d o e s  n o t  m a t c h  t h e  b a s e  p l a t e  n o r t h - s o u t h  l i n e ,

t h e  d e g r e e  a n d  d i n e c t  i o n  o f  r o t a t  i o n  c a n  b e  r e a d i l y  d e t e r m i n e d

f r o m  t h e  c o m c a s s  o n  t h e  p l a t e .  l t  s h o u l d  b e  n o t e d  t h a t  t h e

d i r e c t  i o n  o f  r o t a t  i o n  w i  |  |  b e  o p p o s i t e  t o  t h a t  s h o w n  o n  t h e  c o m -

p a s s .  ( E x a m p l e :  l f  t h e  l i n e  m a t c h e s  t h e  N  l 5  E  b e a r i n g  l i n e  o n

t h e  p l a t e ,  t h e  d e g r e e  o f  n o t a t i o n  i s  l 5  ,  a n d  t h e  d i r e c t i o n  o f
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a c t u a l  n o t a t i o n  i s  N  l 5 o  W . )

{5 }  Recond  a  |  |  nesu  I  t s  and  p "o . ru  d .  to  the  nex t  s ta t  i on .

A  g r e a t  d e a l  o f  t i m e  a n d ' e f f o r t  c a n  b e  s a v e d  b y  l o c a t i n g  s e v e r a l  ( o "

a l  |  )  o f  the  SMS s ta t  i ons  in  v  iew o f  a  s ing  le  benchmark  o r  re fe rence

s t a t i o n .  I n  t h i s  m a n n e n ,  v e r t i c a l  a n g l e s  c a n  b e  s h o t  t o  a l l  v i s i b l e

s ta t ions  f rom a  m in imum numben o f  se t -ups .  The  s ta t  i ons  a re  made

t o  a l  l o w  f o r  d i n e c t  n e a d i n g s  o v e r  a  l o n g  d i s t a n c e ,  e l i m i n a t  i n g  t h e

n e e d  f o r  a  r o d m a n  t o  g o  t o  e a c h  s t a t i o n .  T h i s  a l l o w s  f o r  c o m p l e t i o n

o f  t h e  e l e v a t i o n  s u r v e y  i n  a  s i n g l e  s t e p ,  € l i m i n a t i n g  t h e  n e e d  t o  p a c k

a  t rans i  t  o r  l eve l  to  each  o f  the  s ta t  i ons .  The  on  l y  appara tus  requ  ined

f o r  t h e  r o t a t i o n  a n d  t i l t  d e t e n m i n a t i o n s  i s  t h e  p l u m b - b o b  a n d  6 0 '  o f

s t r i n g .

T h e  S M S  s y s t e m  i s  e v e n  f u r t h e r '  s i m p l i f  i e d  w h e n  u s e d  i n  c o n j u n c t i o n

w i t h  a n  a e r i a l  s u r v e y .  O n c e  i n i t i a l  e l e v a t i o n s  a r e  d e t e n m i n e d ,  a l l

t h a t  i s  r e q u i n e d  i s  a  v i s i t  t o  e a c h  s t a t i o n  t o  i n s t a l l  ( - o r  c h e c k )  t n e

a e r i a l  f l a g g i n g  o f  c o u n s e ,  t h e  t i l t  a n d  n o t a t i o n  s h o u l d  b e  m o n i t o r e d

a t  t h i s  t i m e ,  w i t h  e l e v a t i o n s  t o  b e  d e t e n m i n e d  d u r i n g  t h e  a e r i a l  s u r v e y .

t n  t h i s  s i t u a t i o n ,  n o  t r a n s i t s  o r  l e v e l s  a n e  n e e d e d  a t  a l l ,  b e y o n d

t h e  i n i t i a l  i n s t a t l a t i o n .
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SPECIF ICAT ION SHEET

suBS IDENCE MON I  TOR I  NG SYSTE|U

l -

l -

1 -

l -

6 r  a l u m i n u m  t o w e n ,

a n d  w h i t e  w i t h  b l a c k

f o r  2 t  i n  g r o u n d .

'  
g radua ted

n u m e r a l s .

i n  0 . f  i n t e r v a l s ,

No te :  Tower  i s  I  I

p a  i n t e d  '  r e d

l o n g ,  a l l o w i n g

. l  -  P lumb-bob Hook

1 -  2"  X 4r t  Brass N a m e  P  l a t e

C o n c r e t e  f o n  I  n s t a l  l a t i o n6  f t . 3

age ) .

6 . 2 8 t t  d i a m e t e n ,  a l u m i n

c n e m e n t s  a n d  * '  t i l t

Nor th Refenence Poin t

Sou t h Ref erence Poih t

um basep  I  a t  e ,  i  nsc r i  bed

n d i c a t o r .

( P n o v i d e d  d n l y  w i t h

i n  1 5 0  c o m p a s s  i n -

i  ns ta  |  |  a t  i on  pack -
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CHAPTER 4

LAND STATUS ,. LA.ND_USE AND POSTMIryI NG . LAID USE
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4 .L SCOPE

T h i s  c h a p t e r  d e s c r i b e s  t h e  s t a t u s  o f  l h e  l a n d  w i L h i n  a n d

a d  j a c e n t  t o  t h e  p e r m i  t  b o u n d a r i . e s  o f  t h e  C o - O p  C o a l  C o m p a n y  '

p r o p e r t y  l o c a t e d  i n  t h e  L a  S a t  M o u n t a i n  R a n g e .  C u r r e n t

l a n d  u s e s  a r e  d e s c r i b e d ,  d l o n g  w i t h  p l a n s  f o r  p o s E  m i n i n g

I a n d  u s e .  A  b r i e f  d i s c u s s i o n  < ; f  s o c l c l e c o n o m i c s  i s  a l s o

inc  luded  .

4.2 METHODOLOGY

T h i s  c h a p t e r  i s  b a s e d  m a i r r l y  o n  L h e  c o l  l e c t i o n  a n d  r e v i e w

o f  e x i s t i n g  p u b l i s h e d  i n f o r m a t i o n .  E x i s t i n g  t e g a l  d o c u m e n t s

a n d  m a p s  w e r e  u s e d  t o  s u p p o r t  E h e  s e c t i o n  o n  l a n d  s t a t u s .

T h e  d i s c u s s i o n  o f  c u r r e n t  l a n d  u s e  i s  b a s e d  o n  s c i e n E i f i c

d a t a  a n d  e x p e r t  t e s t i . r n o n y  f r o m  r e p r e s e n t a t i v e s  o f  E h e

S C S ,  B L M ,  U D W R ,  a n d  t h e  U .  S .  F o r e s t  S e r v i c e ,  s u p p l e m e n t e d

b y  i n f o r m a t i o n  f r o m  a  f  i e l , C  s u r v e y  o f  l o c a l  ,  s t a t e ,  a n d

f e d e r a l  l a n d  u s e  p o l i c i e s  a n d  p l a n s .

4.3 LAND STATUS

4.3 .1 - Sgrf  ace l=aqd SleIus /Mi{ le.  Plan Area

T h e  l a n d  w i  t h i n

a r e a  f ; l l l  u n d e r

the  Co-Op Min ing

t h e  j u r i  s d i c t i o n

Company ' s  pe rm i t

o f  t he  S  [ : t t c  o f

4*2



U t a h ,  E m e r y  C o u n f y

I  S e e  P l a t e  2 - L ]  .

County zor' ing

a s  I n d u s t r i a l

,  anc l  pr iva t  e  sur f  ace ohrne rs

o r d i n a n c e s  c

,  t o  b e  u s e d

l a s s i f y  t h e  p e r r n L t  a r { ) i l .

f  o r  t t m i n i n g i f  .

4.3 ,L .1 Owngrsb i  p

P l a t e  7 - I  s h o w s  t h e  o w n e r s h i p  o f  p r - ( ) p e r t y

w i E h i n  a n d  c o n t i g u o u s  t o  t h e  p e r m i t  b o u n d a r i e s

L a n d  p a r c e  L  s  w i t h i n  o r  a d  j a c e n t  f  o  t h e  g : e r m i  L

b o u n d a r i e s  a r e  d e s i g n a t e c l  b y  c a p i L a l  I  e t t e r s .

i t h e  f e e  o w n L r r  o f  s l r r f a c e  a n c l  r n i n e r a l "  p r o p e r L y

r : i g h t s ,  a n c l  h o l < J c r  t r f  r c c o r c l  o I  l e a s ; c h o l c l

s u r f a c e  a n d  r n i n e r r l  i n t e r e s t s  w i t h i n  t h e

p c r m i  t  b o u n d a r y  i  s  C o p  l ) c v c l  o p m e n t  O o .

4.3 .L .2 ly f  face l t lgnaging Authof i_Fiqs

P l a t e  ? * L  a l  s o  s h o w s  t h e  s r - l r f  a c e  m a n a g i n g

a u t h o r i t i e s  f o r  e a c h  p a r c c l  w i  t h r n  t l r e  p e r m i f

b o u n d a r i e s .  T h e s e  l o c a l ,  s t a t € ,  a n d  f e d e r a l

m a n a g i n g  a u t h o r i t i e s  a r e  E m e r y  C o u n t y ,  S t a t e

o f  U t a h ,  a n c l  t h e  U .  S .  F o r e s t  S e r v i  c e .
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The Emery  Coun ty  zon ing  o rd inance  zones  the

c ( ) a l  I r r ( ) p e r t y  f o r  m i n i . f 4 .

4 . ' 3 . L . 3  U r i l i r v  g o r r i d o r s  a n d . O E h e r  R i g h r s -

o f _.t!a y

C o * O p  M  i  n i  n g  C o m p a n y  h a s  b c c n  g r a n t e d  a  r n i n e

a c c e s s  r i g h t - o f - w a y  i n  S e c t i o n  2 6  [ s e e  P l a [ e  
' / - 1 ] .

U t  i  1 i  t y  c o r r i d o r s  ,  s u c h  a s  p o w e r  I  i n e s  ,  t e 1 .  e p h o n e

I  i n e s  a n d  w a t c r  p i p e s  ,  a r e  a l  s o  s h o w n  i n  P l a t e  
' /  - 1  .

4 . 3  . L . 4  S p e c i . a l  U s e  _ P e r p i L !  . . a n - { _  L e e S e s

Co-Op tu l i n ing  Company  leases  land  owned  by  Cop

D e v e l o p m e n t  C o m p a n y .  S p e c i a l  U s e  p e r m i t s  a n d
{

l e a s e s  a r e  n o t  a p p l i c a b l e .

G r a z L n g ,  o i l  a n d  g a s ,  a n d  o t h e r  m i n e r a l  l e a s e s

f  or  t  he permi  t  area are owned by Cop Deve 1-  opment  .

4  .3  .2  l ' l i ne ra l  Ownersh ip /M ine  p lan ,  A rea

o t h e r  [ h a n  c c l a l ,  n o  m i n e r a l s  o f  v a l u e  h a v e  b e e n  m i n e d

w i t h i n  t h e  l e a s e  a n c l  p c r m i I  A r e a .  N o  o t h e r  m i n e r a l

r e s ( ) u r c e s  a r e  k n o w n  t o  b e  p r e s e n t  i n  c o m m e r c i a l  q u a n t  i  t -  i - e s  .
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4 .3 .2 .L

C o a  I  o w n e : : s t r i p  a n d  m i n e s  i n

c ron t  i  guous  a - reA.s  a  rc  . shown

n a r n e s  a n d  a c l c l r e s s e s  o f  t h e

a r e a  a r e  I  i s t c c l  i  n  S e  c t i o n

Coql.  Ownersh i .  p ancl ._. .Yines. [ . jermi t  Area

and 9ont igyous Ar.ea_s 1

t h e  p e r r n i [  a r e a  a n d

i n  P l a t e  2 - 1  .  T h e

o w n e r s  o f  c o a  I  i r r  [ h e

t+ . '3 .  l -  .  1"  .

4.3 .2 .2 C o a l  L e a s ( ) s

T h e  f o l  l o w i n g  c o a l  l e a s e s

M i n i n g  C o m p a n y  a ( l j a c c n t  t < r

t h e  l o c a t i o n s  o f  t  h e s e  c o a

t o  P l a t e s  ? -  I  ,  Z - 1  -  A .

are  he ld  by  the  Co-Op

the  pe rm i  t -  i l r ca .  Fo r :

I  I  eases ,  p l ease  re fe r

Fea {  Canyon  P ren r  i t  A res

T r a i I  C a n y o n  P e r m i t  a r e a

4.3 .? - .3 M i n e r a l  O w n e r j ; h i p  a n d  M i n j n g  M a p

P l a t e  2 - L  s h o w s  t h e  r n i  n e r a  I  o w n e r s h i p  o f  I  a n d

r ) f l r c e l  s  a ( l  i a c c t t t  t o  t . h c  p c r m i  I  b o t r n c l a r i  c r s .  S c c E i  o n

4 - 3 .  1 - l  l i s L s  t h e  f e c  ( ) w r r c r s  r ; f  n r i r r c r a I  p r o P e r t y .

' [ a b l c  ' 2 - 1  
{ ' u r t h t r r  l i s L s  t t r c  n r i n c r  o w l r o r l s  o I  e a c h

I a n d  p a r - c c l  a r d ' i a c e n f ,  t o  t h c  J > c . r m i  L  b o r r n c l a r y .
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4.3 .2 .4 Minera l  Leases

N o t  A p p l  i c a b l e

4,3 .2 .5 Oil  and Gas Ownership,  ar. . rd Wel ls

No  o i l  and  gas  i n te res ts  a re  rep resen ted

4.3 .2 .6 O i l  a n d  G a s  L e a s e s

N o  o i l  a n d  g a s  l e a s e  i n t e r e s E s  a r e  r e p r e s e n t e d

4.4 LAND USE

' f h e  l a n d  i n  t h e  p r o j c c t  a r e a  a n d  a d j a c e n t  a r e a s  i s  u s e d

f o r  m i n i n g r  c s t t l e  g r a  z L n g ,  r € c r e a t i o n ,  a n d  w i l d l i f e .  R e -

c r e a t i o n a l  u s e s  c o n s i s t  p r i m a r i l y  o f  h u n t i n g ,  c a m p i n g ,  a n d

p i c n i c k i n g .  P a s t  a n d  p r e s e n t  l a n d  u s e s  o f  t h e  p r o j e c t  a r e a

a n d  t h e  r e g i o n  a s  a  w h o l e  a r e  d i s c u s s e d  i n  E h e  f o l l o w i n g

s e c t i o n s .

/ +  . 4  . 1 Re.g i ona I l,gn9_ US e

T h e  S o u L h  E a s t  U t a h  c o a l  r e g i o n  e n c o m p a s s e s  l a n d s

i n  f e d e r a l  ,  s t a t e ,  c o u n t y ,  a n d  p r i v a t e  o w n e r s h i p .

Land  use  management  p lans  fo r  pub l i c  and  Na t iona l

F d r e s t  l a n d s  g e n e r a l l y  a l l o w  f o r  m i n e  a n d  m i n e * r e l a [ e d
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acc i v i t i es .  coa l  m in i ng  has  been  an  i n teg ra l  pa r t

o f  t he  reg ion f s  economy .  M in i ng  and  re l aced  cons t ruc -

t i on  ac t i v i t y  dom ina te  emproymen t  i n  Emery  coun ty .

Ac t i ve  m in ing  i s  go ing  on  i n  a reas  ad jacen t  t o  the

pro jcc  t  a rca and one new mine ha s  been proposec l  ad jacenc

on  t he  eas t  o f  t he  pe rm i t  a rea .

H i s to r i ca l l y ,  t he  l i ves tock  i ndus t r y  has  been  an

in teg ra l  pa r t  o f  t he  reg ion t s  economy .  Ea r l y  se t t l e r s

depended on range Land for  gra  zLng sheep,  cat t le

and  ho rses .  As  E ime  passed ,  g r&z ing  ope ra t i ons  became

sma l l e r ,  mo re  numerous r  and  d i r ecE l y  assoc ia ted  w i t h

sma l l  f a rms .  T imbe r  a l so  has  been  t i ed  t o  an  i n teg ra l

par t  o f  the economy of  the reg ion,  but  on a  much

sma l l e r  sca le  t han  t he  l i ves tock  i ndus t r y .  Ea r l y

se tE le r s  needed  f encepos t s ,  co r raL  po les ,  house  l ogs ,

m ine  t imber ,  ra i l r oad  t i es  and  l umber ;  numerous  sma l l '

sawmi l l s  supp l i ed  l oca l  needs .  As  t ime  passed  and

needs  d im in i shed ,  mos t  m i i l s  wen t  ou t  o f  bus iness .

L i tE le  t imbe r  has  been  ha rvesEed  f o r  commerc ia l

pu rposes  i n  t he  pas t  ZO  yea rs .

Rec rea t i ona l  use  o f  t he  genera l  reg ion  o f  t he  pe rm i t

a rea  cons i s t s  o f  h t rn t i ng ,  ca rnp ing  and  p i cn i ck ing .

snowmob i r i ng  a l so  occu rs  where  the  s lopes  a re  noc

too  s  t eep  .
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4 .4 ,2  Land  Use  i n  t he  M ine  P lan  A rea

4 .4 .2 ,L  Ex i sF  j , ng  Use

The Co-Op Min ing proper ty  and ad jacent

area is  cur rent ly  used for  gra  zLng,  recreat ion

and  coa l  rn in ing .

l l l a t e  2 - 1 "  c o u p l - e c l  w i t h  T a b l e s  2 - L ' 2 - Z  s h o w

t h e  f e e  o w n e r s h i p  a n d  l e a s e h o l d  i n t e r e s t s

a d j a c e n C  t o  t h e  p e r m i t  b o u n d a r y  a n d  t h e

f e e  o w n e r s h i p  o f  c o n t i g u o u s  a r e a s .  T h i s

i n f o r m a t i o n  p r o v i d e s  a  g u i d e  t o  t h e  l a n d

u s e s  o f  t h c  v a r i o u s  p a r c e l s .

'

T h e  s u r f a c e  u n c J e r  w h i c h  C o * O p  M i n i n g  C o m p a n y

h a s  l e a s c s  i s  m a n a g e d  b y  t h e  C o - O p  M i n i : n l l

C o m p a n y ' s  o w n e r s  u n c l e r  m u l t i p l e  u s e  a n d

s u s t a i n e d  y i e l d  c o n c e p t s .  P r e s e n E  m a n a g e m e n t

e m p h a s i z e s  l i v e s t o c k  g r a z L n g  a n d  w i t d l i f e ;

a n d  w a t e r s h e d  d e v e l o p m e n t .  C o a l  p r e p a r a t i o n

a n d  m a n a g e m e n t  f a c i t i t i e s  a r e  l o c a t e c t  o n

f e e  l a n d .

Graz ing

Pr ivaLe  land  owned  by  Cop  Deve lopment  Company

i  s  n o t  g r a  z e d  p r e s e n t  l y  .
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R e c r e a L i o n

l { c c r e a t i  o n a  I  u s c  o f  t h e  a r c a  a f  f e c t e d  b y

m i n i n g  o p e r a t i o n s  c o n s i s t s  p r i m a r i l y  o f  h u n t i n g

a n c l  c a m p  l n g .  H e a v y  h u n t  i n g  o f  m u l e  d e e r

o c c u r s  o n  t h e  a r e a .  C a m p i n g  f r e q u e n t l y  o c c t - l r s

o n  l a n d  a d j a c e n t  t o  E h e  p r o p e r t y  '

Fo re  s  t  r y

T h e r e  i s  n o  r n e r c h a n t a b l - e  t i m b e r  a l t h o u g h

much  o f  the  a rea  i  s  covered  by  p i ' nyon  p ine

a n d  j u n i p e r ,

Y.lning

The type  and  ex ten t  o f

a r e  d i s c u s s e d  i n  c l e t a i l

m i n i n g  a c t i v i t i e s

in  ChaPfe rs  3  and t7

4 .4 .2 . .2 Hi  s . tgr : ica1 Use

i l  r e a  t  l l

m l n e .

I  and  use

changed

t : ' i C S L i  t . l t t  ! ' , r . l l ,  : l

However ,  c lu r ing

w i t h i n  t h e  P e ' ! '

i n  a n y  e s s e n t i

t o
H i s E o r i c a l t Y ,  t - h c :

o f  a n  a c t i v e  c o a l

l a s t  f i  v e  y e a r s  '

boundar:y  ha s no t
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4.4 .2 ,3 I .an.d  Capabi l i ty  and Product iv i tv

_Bef ore Any_Mili$

Presen t  l and  capab i l i t y  and  p roduc t i v i t y

w i l l  be  < l n l y " s l i gh t l y  r educed  compared  t o

Ehe  a f t e r  m in i ng  capab i l i t y .  M in i ng  ac t i v i t i e s

have proceeded on the cur rent  lease areas

o f  t he  Co -Op  M in ing  Company  h i s t o r i ca l l y  w i t h

on l y  m ino r  e f f ec t s  on  p roduc t i ve  capab i l i t i e s

i n  t e rms  o f  so i l s ,  t opog raphy ,  vege ta t i on  o r

hyd ro logy .  The  so i l s  i nd igenous  to  the  a rea

a f f ec ted  by  t he  ope ra t i ons  a re  desc r i bed  i n

Chap te r  B .

9 .

V e g e t a t i o n  i s  d i s c u s s e d  i n  C h a p t e r

Sur face  wa te r  i n  f he  pe rm i t  a rea  i s  l im i ted

to  su r face  run -o f f  t ha t  f l ows  mosE heav i l y

c lur i rg  the spr ing anc l  ear ly  summer months

and then normal ly  dry  up.  The qua l i ty  and

quanCicy  < l f  th is  water  and o f  the ground

wa te r  w i l l  be  i denC i f i e rC  i n  Chap te r  7 .

4.4 .2 .4 Land Product iv iFy Be[ore Mini ]g

in Terms of Avefa"ge Yiel{ oJ

Foqd, F iber,  f 'oraF,e or-- ! -ggd

Produc t  s

Land  p roduc t i v i Ly  i n  t e rms  o f  p lan t  p roduc ts
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b e f  o r r )  a n y  m i  n i  n g  w i  I  I  n r : t  d i  f  f e r :  g r e a t  l . y

f r o m  f u t u r e  p r o d u c t i v i t y .  E a r l y  s e t t l e r s

deJrcnc lc r l  r . rpon  r i l ngc  I  and  fo r  g raz ing  she  e rp . ,

c a t t l e  a n d  h o r s e s .  T i m b e r i n g  w a s  a c t i v e ,

b u t  o n  a  m u c h  s m a l  l e r  s c a l . e  E h a n  g r a z i n g .

E a r l y  s e E t l  e r s  n e e d ' 6 c l  f e n c e p o s t s ,  c o r r a l

p o l e s ,  h o u s e  l o g s  a n d  r a i l r o a d  t i e s .

T h e  p e r r n i t  a r e a  a f f e c L e d  b y  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  u n d e r g r o u n d  B e a r  C a n y o n

m i n e  i s  c a p a b l e  o f  s u p p o r t i n g  l i m i t e d  g r a  z L r r g

a n d  r e c r e a t i  o n a l  t r s e s .  F a r : m i n g  i n  E h e  a r e a

i s  p r o h i b i t e d  b y  t h e  s t e e p  a n d  r o c k y  t e r r a i n .

C u r r e n t  a n d  f t r t r r r e  l a n d  u s e  w i  I  I  s u i t  t t r e

p h y s i c a l  f e a t u r e s  o f  t h e  m i n e  p l a n  a r e a ,

w h i c h  i s  m o s f l y  s t e e p  a n d  r o c k y .  S u c h  l a n d

i s  w e l  I  s u i t e d  f  o r  m a n a g e m e n t  e s  a  r n u l t i -

u s e  a r e a  a n d  c o a l  m i n i n g  f i t s  a p p r o p r i a t e l y

i n t o  t h e  o v e r a l l  l a n d  u s e  s c h e m e .

Lanc l  p ro< luc t i  v i  t y  da ta  were  ob ta inec l  f  rom

t h e  U .  S  ,  S e r i  1  C o n s e r v a t  i o n  S e r v i  c e  .
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4.4 ,? .5 Prev ious Min ing

The  Bear  Canyon  m ine  was  s ta r ted  i n  1896

and was worked unc i  I  1-  906 .  Then reopened

in  1 -938  anc l  wo rked  i n [e rm i t t an t l y  un [ i l  Lg57 .

A t  t h i s  po inL  the  m ine  h /as  abandoned  un t i l

Co -Op  M in j  ng  re -en te rec l  i n  1 .981 .

4 .4 .2 .5 . ! Mi  n ing Mslhod

Roorn  and  p i l l a r  m in ing  w i th  con t inuous

m i n i n g  m e t h o d s  w i l l  b e  u s e d  w i t h  p i l l a r

r e c o v e r y  a s  m i n i n g  c o n d i t i o n s  p e r m i t .

T h e  r o o m  a n d  p i l l a r  s y s t e m  i s  t h e  o n l y

l o g i c a l  c h o i c e  f o r  r e c o v e r i n g  t h e  c o a l

i n  t h e  o l d  w o r k i n g s  a n d  f o r  d r i v i n g

d e v e l o p m e n t  o p e n i n g s  i n t o  t h e  v i r g i n

a r e a s .

Al  I  p roposed rn in ing wi  11 be done wi .  th

con t i nuous  m in ing  me thods ;  coa l  l oaded

d i rec t l y  i n t o  d i ese l  o r  e l ecE r i c  shu t t l e

ca rso  t hen  Eo  a ' be l t  s ys tem.  The  coa l

i s  t r anspo r ted  d i r ec t l y  ou t  o f  t he  m ine

to  a  s tockp i l e  and  Ehen  t rucked  to  po ten t i a l

marke ts  p r i nc ipa l l y  a long  the  WasaEch

f r o n f  o
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A l  I  p r o p o s e d  m i n i  . g  w i  I  I  b e  u n c l e r g r o u n d

w i t h  a  r n i n i m u m  o f  s u r f a c e  d i s t u r b a n c e s .

T h e  c u r r e n t  m i n i n g  m e [ h o d  i s  d e s c r i b e d

i n  C h a p t e r s  3  a n d  t Z  i n  d e t a i l .

4.4 .2  .5  .2 Coa I  Ss:ams ancl  O[her Mi-nera I  s
Mi  ned

Coa I

The Co-Op Min ing Company is  located

ou ts i de  o f  Hun t i ng ton ,  U tah ,  w i t h  t he

m ine  po r t a l  a t  app rox ima te l y  7 ,300  f ee t

above  sea  l eve l .  The  coa l -bea r i ng  s t r a ta

a re  i n  t he  B lackhawk  l ro rma t ion ,  Coa l

w i  l l  be  exL rac ted  f r om 3  seams  ,  wh i ch ,

f rom uppermos t  t o  l owermos t ,  a re  the

Uppe r ,  Bea r  Canyon ,  and ,  Lower  seams .

When  m in ing  began  i n  t he  l a te  1g00 ' s ,

ent ry  was made in to  [he Bear  Canyon

Seam and  coa l  exL rac ted  f r om i t  f i r s t .

M in ing  has  neve r  been  expanded  in to

the  o the r  seams .

M i  n e r a  I  s

N o  o [ h c r  r n i _ n e r a l s

w i  t h  i n  [ h e  p e r m i  t

a re  known

a r e a .
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4.4 .2 .5 .3 Extent  o f  Coal  Removal

The  quan [ iCy  o f  coa l  p resenL ly  removed

f rom the o ld  work ings is  unknown.

4.4 .3 Land Us-e. During Oper+t iols,

'
M in ing  has  been  in  p rog ress  i n  t he  pe rm i t  a rea  i n

pas t  yea rs  and  l and  use  p resen t l y  and  du r i r g  ope ra t i on

i s  desc r i bed  i  n  sec t i on  4 .4 .2 . !  [ n * i s t i ng  use  ]  and

in  sec t i on  4 .4 .2 .2  [ u i s t o r i ca l  use . l  .  The re fo re

Ehe  subsec t i ons  beLow desc r i be  t he  d i f f e rences  be tween

cur ren t  l and  use  as  opposed  to  l and  use  du r ing  m in ing

o r  f uLu re  l and  use .

4.4 ,3 .1 Ef fec t  g$ Opera l ion on Land Use

I  On-Si  ce and Ad jacent  ]

The re  has  been  no  s ign i f i can t  l and -use  d i scu rbance

in  t he  l ease  a rea  due  t o  m in i ng  ac t i v i t i e s

s ince L957 .  Land use should  remain  the same:

rec rea t i on ,  g raz ing ,  w i l d l i f e  and  m in ing .
l

T h e  s i m u l t a n e o u s  p r o d u c t i o n  o f  o i l r  g a s ,

a n d  c o a l  s h o u l d  p r e s e n t  n o  m a j o r  c o n f l i c E s .

T h o u g h  o t h e r  m i n a b l e  c o a l  s e a m s  m a y  b e  a t

g r e a t e r  d e p t h s ,  t h e  o i l  a n d  g a s  z o n e s  a r e

a t  s u f f i c i e n t  d e p t h s  t o  r e s u l  t  i n  n o  o v e r l a p
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b e t w e e n  o i  I

T h e r e f o r e ,

c o a  l  s h o t r l d

alnd ga s zone s

t h e  p r o d u c t i o n

b e  c o m p a t i b l e

a n d  c o a l  s e e f n s .

o f  o i I - ,  g a s ,  a n d

4.4 .3 .2 M i t i g a t i o n  o _ f  - . E f f e c t s ;  o f .  O p e f a ! i o n

' I he  ope ra t i on  o f  t he

n t i f i + "  r . r i l l  ! " 1  ; ,  1 " r ' -  L i ' 1 t r t ( . )

Bear  Canyon ,

D ! - l v i  r . r n t n n r r t ' ; 1  J

as  w i t h  any

. .  i ' l '  t . . .

i i t r

4.5 POSTIVI INING LAND USE

4.5 .1 - . " i* : j :hoct -ol_Achieving end -gupqol" t ing PostmininF

Land Use

Chap te r  3  F resen t ,  i n  de ta i - 1 ,  t t r e  abandonmen t  s t eps

and  revege ta t i on  f  r ec l ama t i on  ac t i v i t i e s  t o  be  used

to  ach j -eve  the  p roposed  pos tm in i . ng  l and  uses  -

Area C l- eanup

t

'  i  ,  , ' !  r , r ' i t  s t - e  g e n e r a t e r J  i  n  f  l - r l  a b a n d o n m e n t  O p e r a t i O n

w i l l .  b e  c o l l e c t e c l  a n d  r e m o v c d .
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N a [ u r a l  d r a i n a g e  w i l l  b e

t o  t h e  o r i g i n a l  p a t t e r n s

i s  p h y s i c a l l y  p c l s s i b l e .

re fu rned  to  pa t te rns  s in r i l a r

t o  t he  ex tenC  tha t  Lh i  s

I  See Appendi t  ! i . ]

G r a d i n g  a n d  b a c k f i l l i n g  w i l l  b e  d o n e  t o  a c h i e v e  a

f  i n a l  c o n t o u r  s u i t a b l e  f  o r  t h e  w i  t d l i f  e  /  g r a z L n g ,  h a b i - t a t

s p e c i f  i e d  a s  t h e  p o s t m i n i n f l ,  l a n d  u s e .

Op:e ra t i ona l  benches  w i l l  no t  bc  removec l  .

The i r  banks wi l l  be  reduced whenever  poss i -

b l e ;  t he i r  su r f ace  a reas  w i l l  have  a  33h :  l v

s lope  fo r  d ra inage .

S i d e  h i l l  c u E s  w i l l  b e

in ru rn  exCent  phys ica l l y

w h i c h  a r e  a l r e a d i r  p h y s

no E be reduc ecl .

reduced to  Che max*

poss ib l  e ,  The  cu t s

i ca l  l y  s t a tb l  r - r  w i  l l

t r l ind  Protec t ion Barr ie rs

I n  a d d i t i o n  t o  E h e  w i n d  p r o t e c E i o n  p r o v i d e d  b y  t h e

a b a n c l o n m e n t  s  L o p e s  ,  r o c k  w i n d  b a r r i e r s  w i  I  I  b e  c o n s  t r u c -

t e d  b y  a  s m a l l  p o r t i o n  o f  t h e  r o c k  g e n e r a t e d  d u r i n g  t h e
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min i rg

o f  t h i  s

p rov i  de

o p e r a t i o n .  D u r i n g  a b a n d o n m e n t  s m a r l  p i l e s

r o c k  w i l l  b e  f o r m e d  o n  E h e  u p p e r  d e c k s  t o

p r o t e c t i o n  f r o m  w i n d  f  o r :  w j _ l d l i f  e .

f i c ; r r i . f  y i n g _ A r e a s

Opera t i ona l r e a s  w i l  I  b e  s c a r i  f i e d  t o  r e d u c e  c o m p a c t i o n

and  to  p reven L o p s o i l  s l i p p a g e .  S t e e p  s 1  o p e  a r e a s

i n  a f  t e r  a b a n c l o n m e n E  w i .  I  I  r e c i e v ewh i  ch  mus  t  re rn

s p e c i a l  r i p p i . n g

a n d  s c r e e s .  T l t :

and  vege ta t ion  e : , i I  i  shment

Dis t r i bu t i on  o f  To s o 1

crea t  e  1 .  edge  s  ,  c rev i  ce  s  ,  pocke t  s

i  t  l  a l  l ow  be t t e r  so i . l  r e ten t i on

Topso i  I  f r om the

d i s t su rbed  a reas

s f<"1 p i l e w i l l  b e

such  a nner

sp read  ove r

as  t o  p reven t

the

excesS*

L V e  c o m p a c t i o n

Fer t  tLLza and Neut ra l  Lzat ion

F e r t i l i  z a t i o n  o r  n e u t r a  L y z a t i o n

b y  s o i l  t e s t i n g  w i l l  b e  c l o n c .

$eec l inF  and  Tree  P lan t  i ng

V e g e t a E i o n  w i l l  b e  e s t a b l i s h e d  t o

d e t e r m i e d  A l ;  n c c e s $ a r y

4 -1 ,7
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min ing  ope raE ion .  I )u r i ng  ; rbandr :nmcnL  sma l .  I  p i l es

o f  t h i s  rock  w i l l  be  fo rmed  on  the  upper  decks  to

p rov ide  p ro tec t i on  and  s tab i l i t y  t o  i - ec l a imed  a reas .

Sca r :  i  f  y - lng  Areas

O p e r a t i o n a l  a r e a s  w i l l  b e  s (

a n d  t o  p r e v e n t  t o p s o i l  s l i p l :

r e c l u c e  c o n r p a c t i , o n

s l o p e  a r e a s

I  r e c i  c v e

c e s  r  p o c k e E s

t  r e t e n t i o t t

* d  t o

S t e e p

w h i c h  m r . r s t  r e r n a i  n  a f  t e r  a b a n d o n r n e n t  w i l

s p e c i a l  r i p p i r g  t o  c r e a t e  l c c l g c s ,  c r e v i

a n d  s c r e e s .  T h i s  w i l  l  a l _ l . o w  b e t t e r  . s o i

a n c l  v e g e t a t i o n  e s t a t r l  i  s h m e n t .

Dis t r i bu t i on  o f  Topso i l

Topso i l  f r om the

d i s t su rbed  a reas

i ve  compac t  i on  .

s t ockp i  l e  w i  I  I  be

in  such  a  manner

s p r e a c l  o v c r  [ h e

a s  L o  p r e v e n t  e x c e s s -

Fer t i l i za t i on  and  Neu t ra l i za ! . i on

F e r t  i  l  i  z a t  i o n  o r  n e u t r a  l  i  z a t i  o n  d e  l - c  r m i n ' : c l

b y  s o i l  t e s t i n g  w i l l  b e  c l o n c .

i I  s  n c c c  s  s a  r y

t

S c e d i . n g  a n c l  T r e e  j l  a n t  i  n g ,

V e g e t a I i o n  w i l l -  b e  e s t a b l . i s h c d  f o  p r c v c r r t  c r o s i o n ,
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t o  op t  i rn i  ze  Ehe  edge  e f  f  ecC and  to  p rov ide  cover  .

P e r e n n i a l  w o o d y  s p e c i e s  w i l l  b e  e m p h a s i z e d ,  s l o n g

w i t h  t h o s e  o f  p r o v e n  n u t r i L i o n a l  v a l u e  a n d  a b i l i t y

t o  s u p p o r t  w i l d l i f e .  T h e  t y p e s  a n d  a m o u n t s  o f  s u c h

v e g e t a t i o n  a r e  d i s c u s s e d  i n  S e c t i o n  g . 7  a n d  A p p e n d i x

9D.

M o i s t u r e  R e t e n t i o n

I  f  ope ra t i ona l  t es  I  i ng  de  te rm ines  tha I  mo i  s tu re  re ten -

t i on  i s  necess  a r y ,  t he  f o l l ow ing  sys tems  may  be  used :

: k  S t r a w  ' I e r r a c e  b e n c h e s

; t  Mu lch  Wood mu lch  may  be  sp rayed  on

te r race banks

:k  So i l  Re ten t i on  B lanke t  Wood  f i be r

he ld  by  p las t i c  ne t  may  be  used  on  s feeper

banks

;k  Jute  Mesh and St raw Bur lap mater ia l

ho ld ing  s t raw  may  be  used  on  the  s teepes t

banks

i r  T a c i f i e r  t ' 4 u l c h  w i t h  t a c i f y i n g  a g e n t

may  be  used  on  sCeep  banks

4-  1B



Ma i  n tcnar l cc_

F e n c  i  r - r g ,  i  r r i g a t i o n  a n d  w e e d

o n l y  a s  n e e d e d r  d C c o r d i n g  t c l

r ( \ s r r l t s .

Regrad. i  ng. gnsl  Re.se'eding

I i r : o s i o n  t h a t  d o . r e l o p s

n r i . n i m i . z e c l  b y  r e p e a t e d

c o n t r o l  w i  l  l  b e  u s e d

o p e r a t i o n a l  L e s t i n g

a r e a s  w i l l  b c

s e e d i n g .

i n  c o m p l e t e d

g r a d i r g  a n d

S u c c e s s  l , 4 o n i t o r i n and Exte ons ib i l i t Pe r iod

Vegetat  ion and water  w i  l1  be rnon i tored fur ing the

app l i cab le  pe r i od  o f  l i ab i l i t y  t o  c l e te rm ine  success

of  abanc lonrnr :n t  rec lamaI i .on.  i i r i . . .  
q lu ternr ina t i .c ln  o f  revege-

'\
t a t i on  succes  s  w i  1 l  t hen  be  mh .ge  .

R e m o v a l  o f  S i t e  D r a i n a e  D i t c h e s  a d  S e d i m e n t a t i o n

Poncl s

A f  t c r :  t l r c  c l i  s t u r b c : c l  r r r c i l s  a r c  s t ; r b i  l  i  z a < l  ; r r i l L  L h c

runo f f  mee ts  the  suspended  so l i ds  s tandarc l  w i thouL

d e t e n t i  o n  t i m e ,  t h e  s i t e  d r a i n a g e

r e m o v e c l  .  ' l ' h e  
s i t e  d r a i n a g e  s y s t e m

b a c k f  i l  l  e c l  a n d  r e v e g e t a t e d .

sys  f em w i  I  I  be

a reas  w i l l  be
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Ma intc t rg l .cc:

Fenc  i ng ,  i  r r i ga  E  i on  and  weed

on l - y  as  needed ,  acco rc l i ng  t o

r cs r r l Ls .

V e g e t a t i o n  a n d  w a t e r  w i l l  b e

i l l ) [ ) ] i c a b l e  p e r i r l r l  o f  l . i a b i .  l i

o f  a  l t a n c l o n m c n t  r e c l a m a t  i  o n .

E a I i o n  s L l c c e s s  w i - l - l  f h e n  b e

con t ro l  w iL l  be  used

ope ra t i ona  I  t c s I i ng

RHCHIVNN

MAY i Z IJ85

J lV t - . i . - . . i ' *  , r r -  U i l -
GA3, g, iltll{l}-tt:

l { eg r ; r r l  i _1g  anr l  Rcsce t l  i . n$

[ , r : o s i o n  I l r a I  d e v e l o p s  i . n  c o m p l c t e d  a r e a s  w i l L  b c

m i . n i n r j  z e c l  b y  r c p e a t e c l  g r a d i n g  a n c l  s e e < l i r g  a s  d e s c r i b e d  i n

C h a p  t e r  3 ,  p a g e  1  0 3 .

S t t c c c s s  M o n _ i  E o r i n F  a n c l  l i x ! e n d s ( J  . R e s p o n s i b L l . i t y  P e r i o d

r n o n i t o r e d  f l r r i n g  t t r e

t y  t o  d e t e r m i  r r c  s L t c c c s s

A  d c t e r m i n a t i o t r  o f  r e v e g c -

m l d c .

R e m o v a l .  o f  S i t e  D r a i n a g e  D i

I 'ond s

t c h e s  a n d  S e c ] i m e n t a E i  o n

A f  E e r  t h e  c l i s t u r b e d  a r e a s  a r e  s t a b i l  i  z e d  a n d  t h e

r t l T l c l f  f  m e e t s  t h e  s u s p e n d e c l  s o l  i c l s  s  t a n c l a r d  w i  I h o u t

d e t c n t i o n  t i m e ,  t l r e  s i t - e  c l r a i n a g , e  s y s t e n r  w i l ,  l  b c

r c m o v c t < l  .  ' [ ] h c  . s i t c  d r : a i n r r g c  s y s t , c m ; t r c a s  w i l l  b c

b a c k f  i  I  l . c c l  a n d  r e v c g c t a  t e c l .
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4 .5 .L .2  F inanc ia l  Feas ib i l i Fy  aT rd  A t t g i nmen t

l l a s e d  o n  E h c  r e c l z r n r a t i o n  c o s t s  d i s c u s s e d

i n  S e c t i . o n  3 . 6 . 7 ,  i t  a p p e a r s  a t  t h i s  t i r n e

t h a t  t h e  p r o p o s e d  p o s t m i n i n g  l a n d  u s e  i s

f i n a n c i a l l y  f e a s i b l e  a n d  a t t a i n a b l e .

4 . 5  . 2  D i E f  e r i r l g  P o s C m i n i n F  L a n d  U s e  S u p p o r t

T h e  m i n e  s i t e  w i l l  b c  r e t u r n e d  r o  w i l d l i i e / g r i e , z L n y ,

I r a n g e l a n * d  ]  h a b i t a [ ,  w h i  c h  i s  s i m i . l a r  t o  t h e  p r e m i  n i n g

l a n d  u $ e  .

/ + .5 .3  Cons i s t cncy  w i t h  Undggg r f i und  Ac t l v i t i e s

T f r e  u n d e r g r o u n d  r n i n i n g  s y s t e m  i s  c o n s i s t e n t  w i  t h

[ h e  l a n c l  u s e  p l a n  s i n c e  i t  m i n i m i z e s  s u b s i c l e n c e  c f f c c t s .

P i l l a r s  w i l t  b e  p u l l e d  u n i f o r m l y  f r o m  a r e a s  o f  r o o m

and p i l l -a r  m in ing  to  p romote  even  subs idence  and

t h u s  r e d u c e  s u b s  i d e n c e  
'  
e f f e c t  s  .  

'

4 .5  .4  F ina l -  Sur f  ace Col r f  igura t iqp

The  p roposed  f i na l  su r face  con fou r  p lan  wou ld  a l l ow

the  s i< le  h i l l  cu ts  and  ope ra t i ona l  benches  a t  l he

m ine  s i t e  t o  be  b rough t  back  t o  o r i g i na l  con tou r ,
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4 .5 .5 9ompat ibr.L!!J wi th ,Furroul4ing Land LIses

' I ' h r o u g h o u t  t h e  I i f e  o f  t h e

d t r r - i  n ; i  a b i r n c l o n m e n t  p h a s c s ,

wi I  I  be rn; lde :

p r o j e c t  a n d  e s p e c i a l f y

t h e  f o l  L o w i n g  a s s e s s m c n t s

T h e  v i  s u a l  r e s o u r c e s  v r i  I  I  b e

a s s e s s e r j .  T h e  a b a n c l o n m e n t  a s s e s s -

m e n t  w i  l -  I  c o n c e n t r a t e  o n  h o w

c f f e c t  i v e l y  f i n a  I  d r a  i n a g e s

a n d  s l o p e  p a t t e r n s  f i t  i n t o

t h e  a r e a ' s  g e n e r : a l  v i s u a l  r e s o u r c e s . '

T h i s  a s s e s s m e n t  w i l l  b e  m a d e

t h r o u g h  t h e  p e r i o d  o f  l i a b i l i r Y .

T ' h e  r e c r e a t i o n a l  r e s o u r c e s  w i l l

b e  i t s s e s q e d .  I ' h i s  P r o c e s s  w i L t

i n c l u c l e  a  r e v i e w  o f  P o s L r n i n i n g

h u n t  i  n g ,  c a r f r p i n g ,  h i k i n g  a n d

r e c r e a t i  o n a l  l a n d  u s e .  I f  i t

i s  f o u n d ,  d u r i n g  E h e  l i a b i l i t Y

p e r i c d ,  t h a t  a n y  o f  t h e s e  a c t i v i L i e s

h a v e  s  i g , n i f  i c a n r l Y  d e c r e a s e d

b e c a u s  e  o  f  t h e  r n i n i t  g  o P e r a t  i o n  '

c o r r e c t i v e  a c C i o n s  m a y  b e  t a k e n .
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? k  T h e  m i n e r a l  r e s o u r c e s  c o n t a i n e d

w i t h i n  t h e  p e r m i t  a r e a  w i l l

b e  a s s e s s e d .  T h e  a b a n d o n m e n E

a s s e s s m e n t  w i l - l  e n s u r e  C h a t

o i l  a n d  g a s  d e v e l o p m e n t  w i l l

b e  p o s s i b l e  a t  t h e  c o n c l u s i o n

o f  r n i n i n g .  M e a s u r e s  t a k e n  t o

p ro tec t  the  unrn ined  coa l  ,  such

a s  p o r t a l  s e a l  i n g  ,  w i  I  I  a l  s o

b e  a s  s e s  s e d .  N o  o t h e r  r n i n e r a l

r e s o u r c e s  a r e  k n o w n  t o  b e  p r e s e n t

i n  c o m m e r c i a l  q u a n t i t i e s .

4.5 .6 gornPa t ib i l  j  t y .  w - i t h  Land ,  Use  Po l i c i e$  and

P lans

Let ters  have been sent  out  to  eac-h sur face or rner

fo r  comments  rega rd ing  pos tm in ing  l and  use  po l i c i es

and  p l an  IAppend i x  4A ] .  Th i s  pe rm i t  app t i ca t i on

w i l - l  ad r j r ess  a l l  conce rns  vo i ced  t he re in .

Ground Water

Mq lq$ ,e . r yenL  Ob jeq t i ye - . , ' f lmp rove  anc l  ma in fa i n  wa te r shed

conc l i t i ons  to  reduce  ove r land  f l ows  and  to  recha rge

the  underg round  aqu i fe r ,  Reduce  so i l  l osses  f rom

the  un i t  whe re  f eas ib l e .  P ro tec t  pe renn ia l  sp r i ngs
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i l l t ( l  g r ( ) u r x l  w a t e r  a n d

t c >  m c e t  t h e  s  t a n d a r c l s

u s ( ' s  o l -  v ; ; t t - c r . t t

m a  j . n t a  i  n  ( ) r  i  m p r o v c  w a t e r  q u ; l  l  i  t y

. [ < - r r  e x i  s  t  i n g  o r  p o s s  i  b ]  e  f  u L u r e

r c t s

A p p r o x i m a t e l y  6 . 4  a c r e s  o f  s o i l  w i t l  b e  c l i s t t r r b e t c l

w i  t h  i  n  t h e  p e r m i  E  a r e a ,  i n c l u d i . g  t h e  l  o a d o u t  a r e a ,

o f  f  i c . e s ,  s h o p s ,  b a t h  h p u s e . ,  s u b s t a t i o n s ,  r o a d s ,  p o r t a l

a r e a  a n c l  t h e  t o p s o i l  s t ' p r a g e  a r e a

So i " l  d i s tu rbance  ove r  mod t o f  t hese  a reas  wou ld  be

the  m ine ,  T€su l t i ng  i ncomp le te  du r ing  rhe  l i f e  d f

i n c r e a s e d  o n s i t e  r u n o f f  a n s o i l  . e bn.  Though

ons i t e  e ros ion  w i l - 1  i nc reas i  t -  wi  I  l -  not  rea ch Bear

t h c  w a t c r  q u a l i t yC r e e k  a n c l  s i g n i .  f  i c a i  m p a c

due to reaui s  ec l imen t  con t r L  measu res .  The re fo re

the, -water  qua l i ty  o f  th is  c ree l< pvi  1- I  not be clegraded

Ve e t a t i o n Ran e Mana ement  and S i l s

V e g e _ t a t i  o n  t " l a n a g e T c n t  O b . i c c t i  v c ,  f ' I m rovc c le s  i

e c r e a s e

r :ab l  e

e ros ionv e g e f a t i v e  c o v e r  t o  p r o t e c t  w a t e r s h e c l  ,

a n d  r n a i n t a i n  s o i l  s t a b i l i t y . , ,
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a nd ground wa ter  anc l  ma in ta  in  or  i -m;>rove wa ter  qua I  i  ty

t o  mee t  t he  s tanc la r c l s  f o r  ex i s t i ng  o r  poss ib l . e  f u tu r c

L rses  oF  v , l a t c r . "

RECF'YFD
I m p a c t s frllAy r Z Ffs

i : l  V  l c ,L r i . . "

Ap1>roximatc l  y  t0 acrcs of  soi  I  wl  I  l .  be ct i  sr t t ' t i i , * f r i t , *? '

w i t - h i n  t h e  p c r m i t  a r e a ,  j n c I t r c l i l r g  t l r c  l o a c l o t r f  a r e a ,

t l " f { ' i  c c s ,  s h ( ) p s . ,  b a L h  h o u s e ,  s u h s t a L i - o n s . ,  r o a < l s ,  p o r t i l l

i l l - c l i t  ; r n c J  l - l r c  I o p s o i l  s t o r f l g c  i l r c ; t .

s o i l  c l i s t u r b a n c e  o v e r  m o s t  o f  t h e s e  a r e a s  w o u l c l  b e

c o m p l e t e  d u r i n g  t h e  l i f e  o f  t h e  m i n e  r  r € s u l r i n g  i n

i n c r e a s e c l  o n s i t e  r u n o f f  a n d  s o i l  e r o s i < l n .  
' l ' h o t r g h

o n s i t e  e r o s i o n  w i l l .  i n c r e a s e ,  i t  w i l l  n o t  r e a c h  B e a r

( i r c c l <  a r r c l  s i . g n i  t  j  c a n t -  l y  i m p i r c r -  t h c  w i r f  c r  q u a l  i  t - y

d u e  t o  r e q u i r e d  s e d i m e n t  c o r ) t r o l .  r n e a s u r c s .  T h e r e f o r : e ,

t t r e  w a L e r  q L r a l i t y  o f  t h L s  c r e e l c  w i l I  n o t  b e  c l e g r a d e d .
?

Vcge ta ! i _on ,  Range  Y lnagcmcn t  l nd  So i  1 . s

Vcge ta t  i gn -Jana t {eTg r !  Ob . i t ' c  t  i  v c .  "  I  mp rovc  < l cs  i  r ; r h l  c

vegc t t t t  i v c  cove r  Eo  p r ( ) L . ccL  wa r t c r she r l  ,  c l ec r c i l s c  c r ( ) s  Lon

anc t  n r t r i n t a i n  . so i  l  s t ; r b i  l  i  L y .  "
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ii

R a n g e  M a n s g , e m e l F - - 0 b . i e c t i v e .  f ' I m p r o v e  d e s i r a b l e  p l a n E

s p e c i e s  c o m p o s  i t i o n  a n d  i n c r e a s e  f o r a g e  p r o d u c [ i o n

o n  s u i t a b l e  l i v e s t o c k  r a n g c .  M a i n I a i n  l i v e s t o c k

n u m b e r s  a n d  c a p a c i t i e s  a t  a  l e v e l  w h i c h  i s  c o m p a c i b l e

w i t h  w a t e r s h e d  v a l u e s ,  w i l d l i f e  u s e s  a n d  o L h e r  r e s o u r c e

u s e s .  t t

Wnt  
ob iec t i ) re .  r fMa in ta in  so i l  p roduc t i v i t y

and  m in im ize  so i l  l oss  th rough  sound  resou rce  managemen t . ' l

I m p a c t  s

Vege ta t i on  has  been  removed  f r om po r t i ons  o f  t he '

m ine  po r t a l s  and  access  roads .  Th i s  has  i nc reased

ons i t e  e ros ion  du r i ng  t he  l i f e  o f  t he  m ine .

The  reduc t i on  i n  des i r ab le  p l an t  spec ies  w i l l  r educe

f< . r r age  p roduc t i on  and  l i ves tock  capac i t i es .

I ' hough  t he  sho r t * t e rm  e f f ec t  f r om coa l  m in i ng  ac t i v j t i c s

w i  l -  l  deg rade  vege f  a t i on  and  reduce  so i  I  s [ab i  l i t y  ,

the long- term ef fec t  w i l l  enhance the management

ob jec t i ves .  Revege tac i ve  measu res  a f re r  m in i ng  ac t i v i -

t i e s  w i l l  imp rove  des i r ab le  vege taC ive  cove r  r  r €su l t i ng

in  improved  so i  I  s  t ab i  I  i  t y  ,  dec reased  e ros  i on  and

inc reased  fo rage  p roduc t i on  ove r  t he  en t i re  d i s tu rbed

a rea ,  i nc l ud ing  t he  po r t i on  cu r ren t l y  d i s t u rbed .
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Mine ra l -  s

"  l ' r ov ide  f  o r  m ine ra  l  ac t  i v i  t  i  e  s

w i  t h i  n  t he  ro l e  o f  r espons ib i l  i t y  t ha t  i s  co rnpa t i b l e

w i th  o the r  resou rce  uses  anc l  r ra t i - ona l -  and  l -oca  I  neec l s ,  "

I.Tpa c t s

A s  n o t e d  i n  S e c t i o n  4 . 4 . 2 . 5  . 2 ,  c o a l  i s  t h e  o n l y  k n o w n

m i n e r a l  o f  v a l u e  w i t h i n  t h e  p e r m i t  b o u n d a r i e s .  T h e

p r o d u c t i o n  o f  g a s  a n d  o i l ,  w h i c h  h a v e  b e e n  f o u n d

i n  a d j a c e n t  a r e a s ,  w o u l d  b e  c o m p a t i b l e  w i t h  c o a l

m i n i r g  I  S e e  S e c t i o n  4 . 4 . 3 .  1  ]  .

Ar:_gheo I  ogy ansl_ Pa1 eontology

ManaggmenL  Ob . iec t i v j : s .  "Managc  anc l  p ro tec t  impor tan t

a r cheo log i ca l ,  h i s t o r i ca l  and  pa leon to l og i ca l  r esou rces

to  p rese rve  sc i en t i f i c  and  i n te rp re t i ve  va l - ue " ' r n

acco rdance  w i t h  app l i cab le  l aws  and  regu la t i ons . "

I*pqs.q I

T h e r e  a r e  n o  a r c h c c - r l - o g i c a l .  s i  t e s  w i | . h i n  t h e  p r o p o s e d

d i  s t u r b e d  a r e a s  a s  d i . s c u s s e d  i n  C h a p t e r  5 .

T imbe r F i  re  and  Rc lac ls
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I fbe. f  Mj t . "ug"*o"F Ob j * t r ,ve, .  " t larvest  t imber ancl

f o r c s t  p r o d u c t s  o n  a  s l l s t a i  n e c l  y i c l c l  b a s i s  w h e r c

e n v i r c l n m e n t a l  e f f e c t s  t o  r e s o u r c e  u s e s  a n d  a c t i v i t i e s

a r e  a c c e  p t a b l c  a n c l  w h e  r c  r c l g e n e r a f  i o n  c a n  b e  a s s u r e d .

I m p r o v e  t i m b e r  g r o w t h  a n d  y i e l d  o n  p r o d u c t i v e  s i t e s .  "

F i re  Manag ,emef r t  ob , jec t i ve .  "P rov ide  f i re  managemenf

and  o  the r  p ro t  ec  t  i ve  mea sure  s  EhaE w i  I  I  comp le rnen t

a .e c o l o g i  c  a n d  e c o n o m i c  v a l u e s .  r l

Trans.por t+t i  on ManageFgqt  'Ob jeg. f  - ive .  
f  tManage and

c o o r c l i n a t e  I r a n s p o r [ a t i o n  s y s t e m s  c o m p a t i b l e  w i E h

v a r i c i u s  u s c s  a n d  a c t i v i t i e s  L o  p r o v i d e  f o r  f e a s i b l c ,

s a f e  m o v e m e n t  o f  g o o c l s  a n d  s e r v i c e s . t t

I m p a c t s

A few p inyon and jun iper  v rou ld  be removed by the

p roposed  su r f ace  ope ra t i on  f ac i t iE i es  o f  t he  m ine .

These  a reas  a re  l im i t ed  t o  a  po r t a l  a rea  wh i ch  v ro r r l d

d i s tu rb  ve ry  1  i t t l e  su r f ace  a rea .  No  t imbe r  wou ld

be  . r f  f  ec ted  by  su r f  ace  d i  s tu rbance  .

M i . n i n g  a c t i v i t i e s  h a v e  p r o v i d e < J  i m p r o v c < J  a c c e s s  r o i i d s

f o r  f  i r e  p r o L e c t i o n  a n c l  h a v e  r e m o v e d  s o m e  c l e a d f a l  I

I i m b c r ,  t h c r e b y  d e  c r c a s i n g  . f  i r e '  h a z a r d .

I l e c r e a t  i o n  a n d  S c e n i  c  l l e s o u r c e s
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Recrea t io l  -  M,a ,J ragement  Ot r  j ec t  i ve  .  t tP rov ide  f  o r  a

b r o a d  r a n g e  o f  q u a l i t y  r e c r e a t i o n  o p p o r t u n i t i e s  i n

c o o r d i n a t i o n  w i t h  f e d e r a l ,  s t a t e  a n d  l o c a l  a g e n c i e s

M a n a g e  o f f - r o n . !  v e h i c l e  u s e  t o  t h e  e x t e n t  n e e d e d

t o  p r e v e n E  e n v  i - r o n m e n t a l  d a m a g e .  "

S c e n i c  R e s o u r c e s  M a n f r P l a n  r e s o u r c e

a d v e r s e  i m p a c t sac t i v i t i . es  t o  add  va r i e t y  and  m in im i ze

on  scen i c  r csou rces .  t t

Imp i lg  t  s

The  su r f ace  ope raL ion  f ac i l i t i e s  o f  t he  m ine  impc l se

indus t r i a l  mod i f i ca t i ons  and  i n t r us i ons  and  con f l  i c t

w i t h  t he  scen i c  r esou rces  managemen t  ob jec t i ves .

P roposed  su r f  ace  ope ra t i on  - [ ac i  1 i  t i e s  w i  I  I  f u r t hu r

impa i r  scen ic  reso l t r ces  du r ing  [hc  I  i  f  c  o f  t he  rn ine  .

Howeve r .  r ec l amaE ion  o f  t hese  a reas  w i l l  r es to re

the  scen ic  resou rces  to  the i r  app rox imaEe  ex i s t i ng

conc l i t i on .

I

W i l  d l i f  e  i n  t h e  a r e a  w i l l  a d i l p t  t o  t h e  o p e r a t i  o n

o f  e x i s t i n g  s u r f a c e  f a c  i  I  i t i e s  d u e  t o  t h e  r e l a t i v e

s m a l l  a r e a  i n v o l v e d .  P r o ; l o s e d  c o n s t r u c t i o n  m a y  d i s r u p [

w i l d l i f e  i f  h u m a n  d i s t u r b a n c e  i . s  n o t  k e p t  t o  a  m i n i m u m .

T h e s e  t o p i c s  a r e  d i s c r r $ s e c l  i n  c l e t a i l  i n  C h : r l l t e r  1 0 .

egg11elt  Ob ject iv_e..
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R e v e g e t a t i v e  m e a s u r e s  a f t e r  t h e  l i f e  o f  c h e  m i n e

w i l l  r e s E o r e  w i l d l i f e  h a b i t a t s  t o  a  c o n d i t i o n  i m p r o v e d
. i

ove r  t he i r  ex i s t i ng  cond i t i on .

F i sh  hab i f a t s  w i  l 1  no t  be  a f f ec ted ,  ds  d i scusses

in  Ohap te r  1 -0 .

. i r

Shor t - t e rm  e f f ec t s  on  w i l d t i f e  hab i t aEs  w i l l  be  deEr i -

men ta l  t o  a  sma l  1  deg ree .  Howeve r ,  l ong - t e rm  impac t s

w i l l  be  to  improve  the  hab i ta t s  i nd  res to re  un rec la imed

lands  t o  usab le  w i t d l i f e  hab i t a t s .

W i l d e r R e s s  R o a d l e s s  A r e a s

Yanaggmen t  Oh  iec t i ye .  f  f l ) e te rm ine  the  fu tu re  s ta tus

o f  i nven to r i ed  roac l l ess  a reas . f  f

Impac t  s

There are  no inventor ied road less areas wi th in  the

Bear  Canyon  M ine  pe rm i  I  a rea .

4.5 .7 Saf e!y,  Environmenfa. l  Protqc_t i .gn_ and Po I  I  ut  ion

ConCro l  Coqpl langgg

Upon  exp i ra t i on  o f  t he  r cspons ib i l i t y  pe r i od  and
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a t  t h e  t i m e  o f  b o n d  r e l e a s e . ,  c o m p l  i a n c e  d o c u m e n t a t i r : n

w i l l  b e  p r e s e n t e d  b y  t h e  a p p l i c a n t .  T h i s  w o u l d  a p p l y

L o  a i r  q u a l i [ y ,  e s p e c i a l l y  p a r I i c u l a t e s ;  s t o r m  w a t e r

r u n o f f ;  g r o u n d  w a t e r  p r o t e c t i o n  a n d  r e v e g e E a t i o n .

4.6 SOC I OECOI.]OI"! I C CONS I DERAT i OIIS

A  commun i t y  i n f ras t ruc tu re  su rvey  was  conduc ted  fo r  ano the r

pe rm i  t  app l  i ca t i on  i n  t he  a rea  t o  de te rm ine  t he  capab i  t  i  t  i e s

o f  l oca l  commun i t i es  to  p rov ide  pe rmanen t  emp loyees  fo r

the  m ine  ,  t o  acce  p t  new res iden ts  I  wo rke rs  ]  and  to  p rov i . de

new res i - c l en t s  w i t h  t he  necessa r ) /  i n f  r as tn : c tu re ,  i . € ,  ,  comml l n -

i t y  se rv i ces  such  as  wa te r ,  sewap )e  sysEems  ,  hous i . g ,  schoo l s

anc l  med ica l  ca re .  The  pu rpose  o f ,  t he  i nves t i ga t i on  was

[o  i c l en t i f y  t hose  commun i  E ies  tha t  have  sho r tages  o r  de f  i c i en -

c i es  i n  necessa ry  i n f r as t ruc tu re  and  t o  sugges t  ways  f o r

rec t - i f y i ng thesho r tagesbe fo re theyadve rse l ya f f €c t f he

mine  ope ra t i ons  o r  t he  commun i t i es .  Th i s  sec t i on  summar i zes

the repor t  o f  that  survey in  the communiE ies  around the

Bear  Canyon  Coa I  M ine  i n  Emery  Coun ty  i n  UCah .  The  i nves t i ga -

t i ons  i nc l uded  bo th  t i  c  I  d  su rvevs  and  t he  co l l ec t i on  and

rev i  ew  o f  ex i  s  t  i ng  pub l  i shed  i n fo rma t  i on  .

4 .6 .1 S e r v i c e  A r e a

The  se rv i ce  a rea .  o f

by  t he  d i s t ; r nce  t o

t  he  l l ea r :  Canyon  Mine

E h e  s o u r c e  o f  s u p p L y .

i  s  l i m i t e d

C o n c c p t u a l l y ,
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t h e  s e r v i c e  a r e a  c a n  b e  v i e w e C  a s  t w o  c o n c e n t r i c

c i r c l e s .  '  T h e  i n n e r  c i r c l e  i s  p r ' i m a r y  t o  t h e  m i n e  I

t h e  o u t e r  i s  s e c o n d a r y .

T h e  p r i m a r y  a r e a  c o n t a i n s  t h o s e  c o m m u n i t i e s  t h a t

l  i e  w i  t h i n  a  4 5  m i n u t c  c o m m u t e  o f  t h e  r n i n e  a n d  a r e

[ f r e r e f o r e  m o s f ,  l  i t < e l y  t o  r e c i e v e  n e w  r e s i d e n t s  s e e k i n g' ' ' '

emp loyment '  a t  the  m ine .  The  second  a ry  se rv i ce  a rea

c o n s i s E s  o f  t h o s e  c o m m u n i I i e s  r e q u i r i n g  o v e r  4 5  m i n u t e s

to  comrnu te  to  the  m i -ne .  These  commun i f  i es  a rp  sho ,^ rn

i n  T a b l e  4 - Z  b y  
" e r v i c e  

a r e a  c a t e g o r v .

A. lLhcugh some permanenf ,  1r :s j .dents  f rom the,  secondary

se rv i ce  a rea  comrnun i t i es  w i l l  p robab l - y  commute  to

the Bear  Canysn Mine for  employment ,  newcomers are

no t  expec ted  t o  se t t l e  so  f a r  f r o rn  t he  m ine .  Expe r i ence

r^ r i t h  o the r  m i -nes  i n  s im i l a r  a reas  has  shown  tha t

a  30  to  40  m in r r te  commute  ove r  40  m i les  o r  l ess  rep re*

sen ts  Ehe  max imum thac  m ine rs  can  commute  and  s t i l l

ma in ta i n  a  h i gh  deg ree  o f  r e l i aba i l i t y .  I f  Ehe  t ime /

d i s f ance  f ac to r  i s  g rea te r ,  expe r i ence  demons t ra tes

E t ra t  t he  m ine rs  w i  t  t  e i t he r  move  c l ose r  t o  t he  m ine

o r  seek  wo rk  e l sewhe re .

4.6 .2 Growrh Capebi. l  i !y_

T h e  a b i l i t y  o f  v a r i o u s  c o m m u n i t i e s  t o  a c c e p t  a d d i t i o n a l
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popu la t i on  i s  impor tan t  i - n  t e rms  o f  wa te r  and  sewage

sys tems  and  t he  ava i l ab i l i r y  o f  l and  f o r  expans ion

o f  schoo l s ,  hosp i t a l s ,  hous ing  and  commerc ia l  f ac i l j  -

t i e s .  r n f r as t ruc tu re  aspec t s  o f  t he  p r ima ry  se rv i ce

a rea  commun i t i es  a re  summar  Lzed  i n  Tab le  ,S -3 .

4.6 .3 I  abor Fo_rce

Demograph i ca I  1 . v ,  t he re

the  3 ( )  t o  50  yea r  age

in  t he  m in ing  i ndus [ r : y

ea r l y  197  0 ' s  r esu l t ed

the  f i e l c l  f o r  t hose  2o

p resen t  m ine rs  tenc l  t c t

app roach ing  re t i r emen t

on  t he i r  f i r s t  j ob .

i .  s  a shr . l r : l - -ar re of  miners in

b r a c k e t .  A  d o r m a n t  p e r i  o d

I ' r o m  t h c  e a r l y  1 9 5 0 ' s  t n  t h e

i n  f e w  n e w  m i n e r s  c o m i n g  i n t o

y c a r s .  C o n s e q u e n t l y ,  t h e

b e  e i E h e r  i r t  t h e i r  5 0 ' s

o r  i , n  the i r  20  t  s  ,  embark ing

T ' h e  o l . d e r  m i n e r . s  a t e  w e l  l  s e t t  I - e d  i n  t h c  e x i  s t i  r " r g

t t > w n s  i t n d  f c l r  L h c  m o s I  p a r t  a r c  l o c a t e c J  r e a s o n a b l y

c  l o s e  , t o  t h e i r  p r e s i c n [  e m p l o y n r e n f  .  T ' h e y  a r e  n o t

l i k e l y  t o  c h a n f l ( . ,  j < l b s  o r  c o m m u n i t i - c s .  ' l ' h c  y ( ) u n g c r

m i n e r s ,  w h o  a r e  s t i l l  l e a r n i n g  m i n i n g  s k i l l s ,  f r e q u e n t l  y

c h a n g e  j o b s  t o  g a i n  a d d i t i o n a l  e x p e r i e n c e  a n d  / a r

t o  i m p r o v e  t h e i r  e a r n i n g  p o w e r .  I t  i s  a n t i c i p a t e d

t h a t  a b o u t  5  n e w  e m p l o y e e s  w o u l d  b e  n e e d e d  i f  t h e

m i n e  e x p a n d s  t o  4 0 0 r 0 0 0  f o n s  / y e a r .  
' l ' h i s  w o u l c l  n o t

a f f e c t  t h e  s o c i o e c o n o m i c s  o f  t h e  a r e a .

4-: r



TABLE 4-1

PROPOSED POSTMINIhT IAI{D USE

A. Land Use in Relation Eo,[t4ine Feattrres

Mire Sice 4d
Epforafory
Bcaatics

Ctrr\€JDr, Pipelire
trd Rr^sdire Ril-te

I\hin Acress

hildjfe/Ghadrg

ft?zirg

Serrri<p ticd

Wildhfe/Caziry Fhhlrat

l^nldife/Cazire Fhhirat

t^fi ld jfe/fr-adrgFhhlcar

l,li-ldtife Fbhirar
1

Itildlife Itbitat

t\illdtife/Ctadrg

kazixg

*xrri<e ItFa

Picnic AL€a

tr,lildlife l-hbltaf

lrlildlife Fhhitar

Prirate

Pfirate

lti\aEe

B. I4nd Use in Re]-atisfr to Phvsi-c.?l-l'earures

I I Abiticy to Si+frlrt

. Arca .. l. _ R$pffied hsurdnirv t$ . - I Rncpced rb64$rg lqq __

Ratltrds

CtrDffiE

l,bdsate H,qnli-an:
lffii ad East Slcpes

Hi$ Elqatjcrs; Srery kd
hMr arJ ftsc Stpms !

So-ffi trd hhst Stcpes

Ab1ry

Ade+Ere

Aderyare

Adeq-ate

|bdaate - beca:se of
hn€h Dbnral Orditio-s



TABLE 4_2

C o m m u q i t i e s  i n  t h e  C o - O p  M i n e  S e r v i c e  A r e a

I ' J imary  Serv- i  ce  A. lca Secondary  Se  r : v i ce  A f  ea

Carbo.n Qoun ty
( m i n .  )

Commute  T ime Carbon  Coun ty
( r n i n .  )

Commute T ime

Pr i  ce

H e  I  p e r

W e l  I  i n g E o n

Hiawa t hat ' '

Illery-Lgyqtv

Hunt  ington

C leve  land

C a s t  I  e  D a l e

Orangev i  I  I  e

:k Hiawatha woul_cl  be

p ro jec t i on  because

Fue I  Company .

Eas t  Ca rbon  C i t y

Sunnys ide

Emery lgynty

Ferron

Emery

4s

50

45

35

15

30

30

30

90

90

v i r t ua t l - y

i t  i s  ma in l y

e l .  i m i n a t e d

a s s o c i a t e d

s0

65

.1

f rom labr t r  fo rce

w i t h  t he  U .S .



TABI.E 4-3

$qu+arT_ of GroyFh Capgbil i rv

CoryuoitJ

Price

"Helper

.hrel"lingtoa

11unjf ngton

CIeveIand

Cast le  Dale

Orangevi 1le

Adeguate

Adequate

Adequate

Adeguate

Adequate

Adequate

Adequate
'Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Adequate

Hqspital

Yes

Noae

l{one

l{one

l{one

None

Hone

Commercial

Fac i l i t i es

. r"ii I Convenietrce

I  . :  r t i a l

i  r t ia l

: ' : r  f t ia l

:  r t i a l

;  r t , ia I

, i  r t ia l

Land for

4xp?ns*on

Yes

Yes

Yes

Yes

Yes

Yes

Yes

I{ater Sewer Schools

Adeguate Adeguate

IIossLr,.,,
*.e



TABI.E 4.4

lriof -t_o_ 1985tli nes

Hine  Name

9-sggfg:l-k-!lr ti"l

r iBr r  Canyon

U . S .  S t e e l

Nca r  S r rnnys ide

l ' i s h  C r e e k  a n d

PG&E

Ne;r  r  tJe l  l  ingt  on

l )eadnran '  s  Hi  ne

I 0  m i  e a s t  o f

Kenn i lwo r th

Sky l i ne  H ines

Coas ta l  S ta te

Nea r  Sco f i e l d

Skrrmpah Canyon

f,nergy Resource

2 0  m i l e s  c a s t  o f

M i l l o n  T o n s

P e r  Y e a r  . ( f  9 9 0 ) *Emp_loyngt!

280

896

280

$QQrb'r

672

r40

280

3  , 3 4 8

480 produc t ion

Drrgout  Canyon 3 .2

A m C A  R e s o u r c e  1 . 0

{. grh,'.'

2 . 4

t . 0

1 . 0

B e l i n a  # 2  &  O ' C o n n o r

V a l l e y  C a m p

N e a r  S c o f i e l d

Hine  { l l

H t .  S t a t e s  R e s o u r c e s

20 mi  les  souLh o f  Emery

. 5

. .
Group

Emery

' lEmployment based on ls tons per rnan/sh i fE ,

: ' r ,bf lppl icant. corrected values to current mine plan.

SOURCI; :  Adapted f rom ?able  I - l  on

I n r e r i o r  (  t g T s ) .

s h i f t s  p e r  y e a r .

.-
G f f i

rlil I
p a g e  I - 3  o f  U , S .  b e p a r . L m e n L  o f  t h e



4.7 p-Iq ,lIgcFAP.r{Y

Land Use

Doel r ing,  H.  H.  rgrz . .  wasatch p la teau coar  f ie ld .  Ie  Doel r ing,
H. H. (ed. ) . cenrral urah coar Fierds ; sevier-silp";-; ;;;"."n
Plateau, Book cl i f fs and Enery.  utah Georogical  and Hineral-
ogicar survey Monograph ser ies No. 3.  sart  Lake ci ty,  utah.

u 's '  Forest  serv ice,  In ternounta in  Region.  1979.
pran, Ferron-price pranning 'nit , l tanti-tasal
hPr ice,  Utah..

Postmipinn Land UsS

Land , management

National Foreet,

C h i r o n i s ,  N . p .  ( e d .  ) .
Surface Hining and

p .  Z g 4 .

f978. Coal Age Operating Handbook fo Coal
Reclauation, v. I . llcGraw-Hill D New york .

Ch i ron i s ,  N ,p .  1927 . "Haulback Reclaius Naturalht ,"  $o_gl,  4tgr v.gl .

Cook l  C .  H . ,  Hyde ,  and

for surface mined

S e r i e s  i l o .  1 6 .  p .

Dortrn l C . G. and Stochs ,
l lalsted press, New

R.,  S ins,  P.L.  1974.  Revegetat ion guidel ines
areas. Colorado State University. Science

2 9 .

J, , .1977.  Envi ronnenta l

York.  pp.  ZZS and 25g.

Inpact of Hining.

Curt is ,  W. R.  fg7 l .  Terracec to reduce and erosion onrunof,f

Soil and
surface mine benchee. Jsurnl l  of ['Jater Conservat.ion,
v.  26 ,  pp.  l9g-  lgg .



Environmental Protection Agency. 1975. Eroeion and sediment
control .  EPA GZSI3-76-006r p.  44.

Nat' ional Academy of Science and Study Committee on the potentiaL

for Rehabil i tat ing Lands Surface Hined for Coal in the Western

Uni ted States,  1974.  Rehabi l i ta t ion Potent ia l  o f  lgestern Coal

,  Lands,  cambr idge,  Hass. ;  Bal r inger  publ ish ing companyr  pp.

55  and  60 .

National Coal Associat ion, 1974. Seeond Reqea_rch and...Agpl, ie{
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Roe, H. B. ,  and Ayres , o. c. ,  1954. EnFineerirg . for Sg,r icultgral.
Dra inage ,  New York :  McGraw-H i l l  r  p .  195 .

U.S-  Bureau of  Land Hanagement .  1979.  Hanagement  f ramework p lan

supp lement :  Wat t i s  P lann ing  Un i t .  U .S .  Depar tment .  o f  t f i e
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5 .  l _ SCOPE

T h e  p r o j e c t  a r e a  i s  s i t u a l e c l  i n  t h e  B l a c k h a w k  M i n i n g  a r e a ,

a p p r o x i m a t e l y  1 - 5  m i l e s  w e s t - s o u [ h w e s t  o f  H u n t i n g t o f l :  U t a h

U S G S  7 . 5  M i n u t e  t o p o g r a p h i c  q u a d s  o f  t h e  p r o j e c t  a r e a  i n c l u d e

t h o s e  a n d  a d j a c e n t  a r e a s .

S u r f a c e s  w i t h i n  t h e  l a r g e  i n t e r l s i v e  s u r v e y  a r e a  i n c l u d e

p r i v a t e l y  o w n e d ,  s L a t e ,  a n d  B u r e a u  o f  L a n d  M a n a g m e n t  ( B L I ' , I )

a d m i n i  s t e r e d  l a n d s  ,  a n d  u .  s  .  F o r e s  E  s e r v i c e  .

5 .1_ .1

The  co -op  M in ing  co rnpany  p ro jec t  a rea  i s  l oca ted

on  the  eas t  f l ank  o f  t he  wasa tch  Moun ta in  Range .

The  h i gh land  l oca t i ons  a re  s i t uaLed  above  t he  8 r000 - f t .

e leva t i on  ac l j acen t  t o  the  Man t i -LaSa I  Na t iona l  Fo res t

wh i l e  t he  l a rge r  m ine  f ac i l  i t y  i n  Bea r  canyon  l i es

a t  [ he  base  o f  t he  wasa tch  P la teau  be tween  t he  6 ,800

and  8  r000 - f t .  e l - eva t i ons .

T h e  $ u r v e y  a r e a  c o n t a i n s  a  w i d e  v a r i a t i o n  o f  a s s o c i a I e c l

v e g e t a t  i o n  c o m m u n i  L  i  e s  b e c a u s e  o f  v a r i  a t  i o n s  i  n  s o i  l  ,

s l o p e ,  € L e v a t i o n ,  a n d  s u b s u r f a c e  m o i s t u r e  r e t e n t i o n .

T h e  r o l l i n g  r i d g e s  a n d  a r r o y o s  o f  t h e  6 8 0  a c r e  s u r v e y

u n i t  i n c o r p o r a t e  p i n y o n  a n d  j u n i p e r  c o m m u n i t i e s  w i t h i n

t h e  b r o k e n  a r r o y o  d r a i n a g e  s y s t e m ;  t h e s e  p l . a n t s  g r a d u -

5-'.z



a l l y  r e d u c e  t h e i r  d o m i n a n c e  u p o n  t h e  h i g h  f l a t s  w h e r e

s a g e b r u s h  v e g e t a t i o n  e x i s t s .  S e r v i c e b e r r y ,  r a b b i t b r u s h ,

a n d  s c a t E e r e d  s a l E b u s h  p l a n t s  a l s o  e x i s t  a l o n g  t h e s e

d r a i n a g e s .  T h e  s t e e p e r  a r e a s  a s c e n d i n g  t h e  p l a t e a u

con ta in  moun ta in  sh rub  commun i t i es ,  wh ich  inc lude

l i v e  o a k  a n d  m o u n t a i n  m a h o g a n y .  N o r t h - f a c i n g  s l o p e s

c c n t a i n  D o u g l a s  f i r  i n  t h e  d r a i n a g e s  a b o v e  t h e  u p p e r

J U n l  p e r  z o n e .

Prec ip i t a t i on  ra tes  re l a t i ve  t o  t he  d i f f e ren t  e l eva t i ons

w i th in  the  m ine  pe rm i t  a rea  va ry .  The  nea res t  wea the r

mon i t o r i ng  s ta t i on ,  1 -  m i l e  sou theas t  ,  r eco rds  an

annua I  average o f  1  3  i  nches ,  w i  th  6  occ l r r r ing between

lu tay  and September . '  The annual  f  re  eze- f  ree season

i . s  r e l a t i ve l y  sho r t ,  bu t  va r i es  c l epend i -ng  on  e l eva t i on

and exposure

Hi s t-oqy__ o f l,an_d ., tl s e

P r i o r  t o  t h e  b e g i n n i n g  o f  t h e  H o l . o c e n e  E p o c h  (  a b o u t

1 - 0 r 0 0 0  y e a r s  a g o ) ,  t h e  p l u v i a L  c o n d i t i o n s  o f  t h e

P l e i s t o c e n e  i n  t h e  e a s t e r n  G r e a t  B a s i n  a n d  i n  t h e

h lasa tch  Range  began  to  dec rease .  The  g radua l  hea t ing

and  d ry ing  t rend  o f  the  Ana therma I  (  abou t  l -0  ,  000

t o  7 r 5 0 0  y e a r s  a g o )  w a s  a c c e l e r a t e d  u n t i l  a b o u t  4 r 0 0 0

y e a r s  a g o ,  a l t h o u g h  t h i s  o c c u r r a n c e  v a r i e d  i n  d i f f e r e n t
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l o c a l i t i e s  t h r o u g h o u t  t h e  W e s t  r e l . a t i v e  t o  l c i c a l

i : ( r i l \ l  i  t .  i  u r i 5 ,  .  
' l  

l r c  r l L : ( i $ - y $ t  r . : n r : i  l ; 1 "  t  i i i :  i l r " u . i c r . :  t  i i  [  ( : . i  l v l  i ' r . '

i n f l u e n c e d  b y  l : h e s e  c l i m a t i c  c h a n g e s  f r o m  c o o l  a n , C

w e t  [ h r o u g h  a  p e r i o d  c l f  i n c r e a s i  n g  d e s i c c a t i o n .  A b o u t

4  ,  0 0 0  y e a  r s  a g o  ,  t - h e  c  I  i m a  t e  i n  t h e  I  n l e r m o u n L a  i .  n

W e s t  b e c a m e  c o o l c r  a n c l  w e t t e r  [ h a n  a t  p r e s e n t  w i t h

a  s u b s e q u e n t  r e n i i g r a t  i o n  o f  f  l o r a l  a n d  f  a u n a l  s p e c i e s

f r o m  t h c  u p p e r  e l e v a [ i o n s  b a c k  i n t o  E h e  l o w e r  b a s i n s .

T h e s e  f l u c t u a t i o n s  i n  c l i m a t e  a f f e c t e d  p r e h i s t o r i c

h u m a n  o c c u p a t i o n  p a t f e r n s  i n  t h e  W e s L ,  a s  s h a l l  b e

n o [ e c l  i n  a  l a t e r  s e c t i o n .

l , a n r J  u s e  t e c h n i q u e s  e m p l o y c c l  i n  t h e  p r o j e c t  a r e a

h a v e  r a n g e d  f r o m  h u n t i n g - g a t h e r i n g  a c t i v i - t i e s ,  w h i c h

b e g a n  c J u r i r r g  t h e  P l e i s t o c e n e ,  t o  p r i m i t i v e  f a r m i n g

t e c h n o l o g y  p r a c t i c e d  a l o n g  t h e  r i v e r  b o t t o m s  b y  t h e

F r e n r o n t  p e o p l e s  a s  e a r l y  a s  1 r 5 0 0  y e a r s  a g o .  W i t h

t h e  i n t r o d u c t i o n  o f  t h e  E u r o - A m e r i c a n  s e t t l e r s  i n

t h e  1 - 9 t h  c e n t u r y ,  m o d e r n  f a r m i n g  t e c h n o l o g y ,  i n c l u d i n g

h o r t i c u l f u r e  a n d  l i v e s t o c k  p r o d u c t i o n ,  b e c a m e  e s t a b l i s h *

c d  j n  t h c  C a s t l c  V a l l o y  A r e a .  F r o m  t h c  h i s t o r i c  p e r i o d

t o  t h e  p r e s e n L ,  , t h e  g e n e r a l  p r o  j e c t  a r e a  h a s  b e e n

p r i m a r i l y  u t i l i - z e c l  a s  I  i v c s t - o c k  g r a z i n g  L a n c l  .  S o m e

h c l r t i c u l [ u r e  r e l a f e c l  t o  [ h e  l i v e s t o c k  i n d u s t r y  h a s

c J e v c l  o J > c c l  a l  o n g  t h e  a  I  I  t r v i  a l  c r e e k  b o E t o m s  t h a L  e x E c n c l

t o  t h e  e a s f  a j . o n g  t h e  d r a i n a g e s .  l n  a d d i t i o n ,  s o r n e

c o ; r l  m i n i n g ,  h a s  o c c u r r e d  d u r i n g  E h e  1 9 t h  a n d  2 0 c h



c e n t r l r i e s  a t

t h c :  s i t e  o f

t h e  W a t t i s  m i n e s

t h e  e x i  s t  i  n g  m i n e

t o  t h e  N o r t h  a n c l  a t

5.2 I-1t'THODOLOGY

A l i t e ra tu re  sea rch ,  and  a

documen ts  were  u t i l i zed  to

rev iew  o f  S ta te  H i s to r i ca i  Soc ie t y

comp i  l e  a  genera l  h i  s  Cory  .

5.3 RESEARC}I DES IGN

N o t  a p p l . i c a b l e  H i s t o r y  R e v i . e w

I r he  f o l l ow ing  25  pages  a re  ex t rap ( ) l a t ed  f r om

a h i  s to r i ca  I  i nven to ry  conduc  te r j  f  o r  ano the r

m ine  i n  t he  immed ia te  a rea .  ]
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o)
Thg Preh is to r i c  pe r iod

T t r e  p r e h i s t o r i c  p e r i o d

in to  four  ma in  tempora l

a n d  S h o s h o n e a n .

IeIS-.q*I_lgieL$rase

The Paleo Indian phase

t e r m i n a t e d  a b o u t  2 , 0 0 0

three subphases, knor+n
( J e n n i n g s  l g 7 4 : 8 1 ) .

w i th in  the  p ro jec t  reg ion  can  be  subd iv ided
phases :  Pa leo  Ind ian ,  A rcha ic ,  F remont

began approx imate ly  lZr000 years ago and
years  ago ;  i t  i s  genera l l y  d i v ided  in to
as the L lano,  Folsom and p lano cul tures

io

The L1ano curture was characterized by the hunting of mauunoth
l0 ,000 to 12 ,000 yea rs  ago.  Since rh;  L lano 

"" r ; ; r "  
, ; ; ;  de_

f  ined pr imar i ly  f  rom the excavar ion ; ;  ; "an-orr t  s i res,  very
l i t t re  i s  known abou t  the  overa l r  subs is tence  ac t i v i t i es  o f  t t  i *
c u l t u r e .

Evidence o f  the  Lrano cu l tu re  has  been found over  a  w idespread area
in  the  In te rmounta in  l ' /es t  and southwest .  The c lov is  po in t ,  a  la rge ,
l a n c e o l a t e ,  f l u t e d  s p e a r  p o i n t  i s  t h e  o n l y  a r t i f a c t  w h i c h  c a n  b e
used conf ident ly  to  in fe r  the  presence o f  the  L lano hunters .  c lov is
p o i n t s ,  i n  a s s o c i a t i o n  r + i t h  m a m m o t h  r e m a i n s ,  h a v e  b e e n  f o u n d  i n
N e w  l t e x i c o ,  o k r a h o m a ,  c o l o r a d o ,  A r i z o n a  a n d  t J y o m i n g .

B a s e d  o n  t h e s e  s i t ' e s ,  w h i c h  a r e  c h a r a c t e r i z e d  b y  m a m n r o t h - c r o v i s
p o i n t  a s s o c i a t i o n ,  t h e  c o r e  a r e a  o f  t h e  L l a n o  c u r t u r e  i s  l i m i t e d
t o  e a s t e r n  C o l o r a d o ,  m o s t  o f  N e w  H e x i c o ,  a n d  e a s t e r n  A r i z o n a .  H o w -
e v e r ,  t h e  C l o v i s  p o i n t .  b y  i t . s e l f  h a s  a  m u c h  l a r g e r  d i s t r i b u t i o n .
c l o v i s  p o i n t s  r  o r  v e r y  s i m i l a r  f l u t e d  p o i n t s ,  h a v e  b e e n  f o u n d  i t r r o u g ' -
o u t  t h e  e n t i r e  U n i t e d  S E a t e s

h t i t h i n  u t a h  r  o o  c h a r a c t . e r i s t i c  L l a ' o  s i . e s  h a v e  b e e n  f o u n d ,
a l t h o u g h  s e v e r a l  i s o l a L e d  c l o v i s  p o i n t s  a n d  o n e  f l u t e d  p o i n t  s i t e
h a v e  b e e n  r e p o r L e d .  A n  i s o l a t e d  c l o v i s  p o i n L  w a s  r e p o r t e d
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f rom sev ie r  coun ty ,  u tah  (T r ipp  l966) .  Gunnerson  ( r956)  pe r fo rmed
a test  excavat ion on a smal l  rocksher ter  in  Emery count ,y  (permanenL
s i fe  numt re r  42Em8)  f rom wh ich  a  loca l  co l lec to r  had  ob ta ined  a  c lov is
po in t  '  The  f  es t '  excava t ion  d id  no t ,  however ,  recover  any  add i . t . i ona l
c lov is  po in ts  '  An  unusua l  f  l u ted  po i .n t ,  wh i  ch  vc ry  c lose ly  resemb led
cl te  cumber land f lu ted poinLs that  are commonly found east  of  t l re
l l i ss i ss ipp i  R ive r ,  h /as  found  by  an  amateur  co l lec to r  i n  the  San  Ra fae l
Swe l l  and  repor ted  by  Hauck  (428m677) .

The Prano subphase of  the Paleo Indian phase extends f rom c i rca
9 ' 0 0 0  t o  7 ' 0 0 0  y e a r s  a g o .  T h e  P l a n o  c u l t u r e ,  l i k e  t h e  L l a n o  a n d
Fo lsom cu l tu res  be fo re  i t ,  was  par t ia r ry  economica l l y  dependen t  on
la rge  gamer  par t i cu ra r ry  b i son .  However ,  the  p rano  cu r tu re  i s
c h a r a c t e r i z e d  b y  a  g r t : a t  d i v e r s i t y  o f  p r o j e c t i r e  p o i n t  t y p e s .  p r a n o
cur tu re  p ro jec t i l e  po in ts  a re  t yp ica r l y  ranceora te ,  p rec ise ly  f l ake r r ,
and  non f luLed .

000 year$ ago)  immedi ,ate ly

I  d i  f fe rences  in  subs is tence

n  to  be  d rawn.  A l though  p r i -

a l  so der ived f  rorn k i  I  I  s  i tes ,
d  a re  d i f fe ren t  f rom the  L lano

Ia te ,  f l u ted  and  usua l l y  ea rec l

I l e r  and  th inner  than  the

p o i n t  i s  a s s o c i a t e d  a t  k i I I

l ' he  Fo lsom cu l tu re  (c i r ca  I  I  , 000  to  g ,

fo l l owed  the  L lano  cu l tu re ,  bu t  severa
a n d  a r t i f a c E s  a l l o w ' a  c l e a r  d i s t i n c t i o
mary ev idence of  the Folsom culLure is
fauna hun[ed and pro ject i le  point .s  use
cu l tu re .  The  Fo Isom po in t  i s  a  lanceo
p r o j e c t i l e  p o i n t  t h a t  i s  g e n e r a l l y  s m a
Clov is  po in t .  In  add i t i on ,  the  l .o l som
s i t e s  o f  t h e  e x t i n c t  b i s o n .

i tes are found predominantr [  wi th in the same region
core area but .  iso lated ro ls [m poin ls  are noL as widely
s  c rov is  po in ts .  I so la ted  fo l sonr  po in ts  a re  a rmos t

as l  o f  the  Rocky
l .even Forsom points  havc r re[n found in  utat r  but  onry

found by an amateur  correc[or  somewhere in  Lrre san
is  known to  be  f ro rn  the  ge 'e ra r  a rea  o f  t r re  p ro jec l

F o l s o m  k i l l  s

as  the  L lano

d i s t r i b u t e d  a

ent i re ly  I  inr i

.  M o u n t a i n s .  E

o l le  o f  Lhese ,

R a f a e l  S w e l l ,

( T r i p p  l 9 6 Z ) .
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Hv idence  o f  P lano  cu l tu re  hab i ta t ion  i s  p redominan t l y  l im i ted  Lo
the High Pla ins east  of  the Rocky Mounta ins,  The presence of  p lano
cur ture hunters in  utah is  not  widely  acknowr.ogua.

. :

The  p resence  o f  Pa leo  rnd ian  cu l tu res  w i th in  u tah  was  min imar  even
dur ing the Lrano subphase and tended to decrease wi th . ; :  t ; ;
s l i s h t  P a r e o  r n d i a n  u t i l i z a t i o n  o f  u r a h  m i g h t  b e  r i . o ; ; ; ; . ; " r i v e
scarc i ty  of  large Same species in  utah compared to the Great  p l " ; ;  

-

east  of  the Rocky Mounta ins.  The widespread increase in  
" r id i ; ;forrowing the end of the Preistocene hras more acute west of the

Roeky  l toun ta ins  than  on  the  eas te rn  s ide .  As  a  resur t ,  the ; ; * .
he rb ivo rous  an ima ls  r r t i r i zed  by  the  pa leo  Ind ian  cu l tu res  were  

e

c lerably ,greater  numbers .

A r c h a i c  P h a s e

Because  o f  the  re la t i ve ly  a r id  cond i t i ons  o f  U tah  and  the  Grea t .
Basin,  Iarge mamrnal  hunLing was not  a v iabre subsis tence technique
in that  area '  The Great '  Basin and adjacent  co lorado p lateau of
eas te rn  u tah  were  occup ied  a t  an  ear l y  da te  by  Ind ian  g roups  who
were engaged in a subsistence pattern that was dependent on snal ler
game an ima ls  and  ga ther ing  w i ld  p lan t  foods ,

The  u t i l i za t ion  o f  caves  and  rockshe l te rs  by  Archa ic  cu l tu res  in
utah has resul ted in  good temporal  sequences for  the ent , i re  Archaic
phase'  Radiocarbon dates f rom Danger cave (Jennings lg5z)  ver i fy
human hab i ta t ion  o f  the  Grea t  Bas in  as  ear ry  as  r0 r000  years  agor
but  the ar t i facts  ret r ieved f rom the rowest  levels  of  Danger cave
are not  t l iagnost ic  of  any recognized eul ture group.

In  add i t i on  to  Danger  Cave ,  Hogup  Cave  (A ikens  1970)  in  the  Grea t
Bas in ,  sudden  sher te r  ( Jenn ings  e t  a l .  l 9g0a)  in  the  sou thern  wasa tch
Hounta ins ,  a t td  cowboy  cave  (Jenn tngs  e t .  a l .  l gg0)  in  souLheas te rn
u lah ,  have  a l r  supp l ied  impor tan t  da ta  tha t  i s  pe r t inen t  to  de -
velopment  of  a  cu l tura l  sequence for  the Archaic  inhabi tants of

5-n



Utah'  The Archaic  phase hae been d iv ided in to three per iodg -  Ear1y,
l l iddre, and Late baeed on changes in project ire point types.

The Ear ly  Archaic  per iod began approx imate ly  Brs00 years ago and
cor tL inued unt i l  about  6r000 yeara ago.  Subsis tence dur ing th is
period was based on general ized gathering and hunting techniques.
A  la rge  va r ie ty  o f  p lan t ,  an ima l  and  insec t  resources  Has  u t i l i zed .
Hunt ing was pr imar i ly  l imi ted to deer  and mounta in sheep,  urar , " ; - ;
ante lope and b ison were a lso sought .  Rabbi t  and smal l  rodent ,  t r "ppi r rg
provided an important source of protein

T h e h a b i t a t i o n o f c a v e s a n d r o c k s h e I t e r s i n c o n j u n c t . i o n w i t h t h e

ar id i ty  of  the area has resul ted in  condi t , ions sui ted t .o  preser-
vat ion of  normsl ly  per ishable mater ia ls .  Due to excel lent  preser-
vat ion,  i t  is  known that  the spear  thrower (at la t l )  was the tool
used for huntinS. The atlatr was used with a two- or three-component
shaft and stone dart point throughout the Archaic phase. The u"rry
Archaic period rras characterized by four types of dart points:
Pinto,  H 'nboldt ,  E lko and Norrhern s ide-notch (Hormer r97g) ,  Dur ing
th is  t ime per iod,  the Elko point  type had a l imi ted areal  extent
confined primari ly to the northeastern Great Basin and the northern
colorado Plateau.  Pinto and Hurnboldt  points ,  genera l ly  fou ld in
c lose associat ion in  archeologica l  context .s ,  had the same oi " t ; ; ; " -
t i on  as  Erko  po in ts ,  bu t  a re  a rso  found  in  s i tes  in  sou ther " - ; ; ; - -
centra l  Idaho'  The Northern Side-notch point  had a very wide d is-
t r ibut ion dur ing the Ear ly  Archaic  per iod encompasslng the nor thern

rGro Colorado Plateau and Great
P la  ins  .

The l t idd le Archaic  per iod began about  6,000 years ago and ended
about  4 '500 years e8o.  Subs{stence techniqueo and ut i l izagion of
caves $ere the same as during the Early Archaicl trut ' l ; tr t  poin[
s ty les d ivers i f ied;  dar t  po ints  such as the Rocker  r i r le-no;" ; ; ; ,
sudden s ide-notcbed,  McKean Lanceolate and san Rafac l  s ide-notched
were character is t ic  (Hormer 1978) .  The Elko point  cont inued to be

o
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used in  the same areas as i t  l rad been used dur ing the Earry Arct ra ic

l l l ] '1.,  
t 'hough Rocker side'no."n"o;;-r; ;den 

sidu-no."r,ed poinrstdere l imited in their  distr ibur ion ro 
"" ; . r ; ; ; ; " ; , ; . ""  Lanceolateand san Rarae l  s ide-norched sryres had 
" ; ; . ; - r ; ; ; : l : " * ,  incrud ingthe Great Prains, u.-'.nr" .rr.l--i l;"1'n'i i". style, .nu Gypsunpoint ,  made i rs appearance ; ; ; ; " ,  rhe ,roor. 'er"nuic (Hormer rgz*).This poinr srvre Has very coumon-r""ln"';:;;.r" Grear Basin andnorthern colorado Plateau and 

""" . i "" .0 ; ; ; 'ur i r ized rhrough rheend of  the Lare Archar"  ; " ; r ;o : " " '  

jv  'E

Ttre Late Archaic  per iod began about  4,s00 years ago and ended roughryI  '  700 years aso.  subsr- . . i " "  ; ; ; " r ; ; - ; l 'u"*unr iar ly  
unchangedrrom the earr ier  Arct ; t ; ; ; " ; .T; " ;  

; : ; r " " r ion or  Elko andcypsum points sryres was .ootirru*0, arthoue; ;- ; ; ; ,  l . rr" isgenera l ly  r imi ted in  i ts . " " r ; ; . ; " - .  ro  the southern hal f  o f  u tah.At  the end or  rhe Lare Archaic  , ; ; ; " ; :  ;  i lJ  rechnorogica l  dever-oprnents occurred rvh ich mark a 
" i * r i f icant  change in  prehis tor icsubsis tence pat terns:  t r ru  in t r "o"" r r " , ,  o f  corn and the bow andarrow

Ev idence  o f  co r l l  ho r t i cu l tu re  i r , i ahu  , " r r " ,  pa r t  o f  the  La te  Archa icper iod has been found at  , " r r* ru,  , " " "a ions:  cowboy cave (Jenningse t  a ' '  t 9B0) '  co r ron*ooo  c " ru - ; ;  ; " re rn  co ro rado  (Hurs t  l 94g) ,and cryde's cavern in central utah (trt inter 1973, trr inter and trryl ie1974) '  At  a l l  three locat ions,  ; ; "n  caches ro, r r ,o  which uere datedberween  1 ,600  and  2 ,000  , ; ; ; ; " ; * ; : ' ' r nu  ve ry  la re  por r ion  o r  theLate Archaic period also vri tneesed the advent of the bow and arrorr, .

::.::H::"" 
(Jennings e, 

"1 ;;';;: ;;;;:i"- 
",,o*n."." $,ere

ago.  

:om the  upPermost  leve l  and were  da ted  about  , r ro i  ; . ; : ,

The en t i re  Archa ic  phase is  charac ter ized  by  a  ga ther ing  and hunt -ing  subs is tence mode and
been def,ined through ;;; :"il:rl'"r"j.ff:rilt::":.::",:I.,il:
ter  s i tes '  Transient  habi tu t ion 

" f  
rh ; ; ;  ; r 'ourr r r*  rhe annual
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migratory rouud is  the most  widely  accepted in terpretat ion of  the
Archa ic  subs is tence  pa t te rn .

T h e a t I a t l U a s L h e u n i v e r s a l A r c h a i c h u n t i n g t o o l u n L i I t h e v e r y

last  centur ies of  the Late Archaic  per iod,  However,  t ,he advent  of
the bow and arrow around rrzo0 years ago does not $een to have eriur-
inated the ut i l izat ion of  the.  at la t l  dur ing the la te Archaic ,  :

Gypsum dart points continued to be manufactured even after the ap-
pearance of Rose spring arrowheads at Cowboy Cave (Holmer in Jennings
e t  a l .  1 9 8 0 b ) .

,
Fr.emont PqTigl

The Fremont  cu l ture of  Utah has t radi t ional ly  been d iv ided in to
f i ve  reg iona l  va r ian ts :  pa rowan,  sev ie r ,  Grea t  sa l t  Lake ,  u in tah
ancl  San Rafael .  Howeverr  a recent  re-evaluat ion hag resutr ted in  a
th ree- fo ld  d iv i s ion .  The  Sev ie r  cu l tu re  now inc ludes  the  Sev ie r ,
Great  Sal t  Lake and Parowan var iants;  the Uintah var iant  is  re-
placed by an as yeL unnamed northeastern Utah culture; and the San
Rafael  var iant  is  designated ss the Fremont ,  cu l ture.  No cul tura l
ent i ty  has been def ined that  can take in to account  the var ia t ion
present  between these three groups or  areas.  The d i f ferences are
ascr ibed to separate or ig ins ( I radsen and L indsay rg77) .

At l  o f  these Utah cul tures are character ized by ut i l izat ion of
permanent  dwel l ings,  ceramics and some degree of  corn hor t icu l ture.
Accord ing to Madsen,  the sevier  cu l ture (c i rca 11300 to 6s0 years
a8o) can be dist inguiehed from the Fremont culture because of the
former'e primary deperldence on wild foods col lected from marshland
enviroruuents weet of the t lasatch Plateau. l{adsen notes that $evier
v i l lages are normal ly  located near  marshland or  r iver ine b iomes
and consis t  o f  deep seni*subterranean dr*er l ings which are f requengly
c lay l ined '  In  addl t ion,  adobe .sur face storage et ructures are
preva len t .
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The l - remont  cu l ture is  found east  of  the l , Iasatch p lateau and nor th
o f  the  Co lo rado  R ive r  and  da tes  f rom be tween  l rS00  to  700  years
a8o '  T l re  F remont  cu l tu re  re l i ed  heav i l y  on  co rn  hor t i cu l tu re  and
is  charac te r i zed  by  a  se t t l ement  pa t te rn  wh ich  i s  a l so  d is t inc t l y
d i f fe ren t  f rom the  sev ie r  cu r tu re  (Madsen  and  L indsay  1977) .  F re -
mont  cu l tu re  v i l l ages  a re  re la t i ve ly  sma l l  and  a re  fo " " ted  ad ja -
cent  to  permanent  s t reams such as Iv ie  Creek,  Muddy Creek,  Ferron
Creek, Cottonwood Creek and Huntington Creek. Fremont culture
arch i tec tu re  a lso  d i f fe rs  f rom tha t  o f  the  Sev ie r l  rock - I i ned  semi -
sub te r ranea t l  dwe l l i ngs  anc l  coarse  masonry  su r face  s to rage  s t ruc -
Lures  p redomina te .  In  add i t i on ,  Anasaz i  t radewares  a re  cons ider -
ably  more prevalent  in  the Fremont  cu l ture s i tes than in  the Sevier
c u l t u r e  s i t e s .

The unnamed plains-t ler ived cult ,ure of northern and northeastern
Utah ex is ted f rom about  11300 to 650 years ago ( l tadsen and L indsay
1977) '  Th is  cu l tu re  was  dependen t  upon  hun t ing  o f  b i son  and  Ehe
c o l l e c t i n g  o f  w i l d  p l a n t s .  T h e  d w e l l i n g s  a r e  n o r m a l l y  s h a l l o w  b a -
s in sLructures wi thout  any crear  ev idence of  bhe type of  super-
s t ruc tu re  u t i l i zed .  Un l i ke  the  co i led  po t te ry  o f  the  Sur i " r ,  F re -
mont  and Anasazi  cu l turesr : the unnamed cul ture produced pot tery by
the paddle ancl anvi l  technique$. I t  is important to note thaL t,here
is  a considerable spat ia l  over lap of  the unnamed cul ture and
Fremont  cu l ture t ra i ts  in  the nor thern por t ion of  the la t ter r  s  d is-
t r ibut ion.  There is  current ly  insuf f ic ient  data to  determine whet ,her
the  spa t ia l  t ra i t  over lap  i s  due  to  a l te rna te  occupa t ion ,  s imu l -
taneous occupat ion by the two cul tures or  a combinat ion of  these two
p o s s  i b i l i t i e s  .

l lunt ing act iv i t ies among Sevier ,  Fremont  and unnamed cul tures
are r :v ident  f rom Etre Inany var ie t ies .o f  smal l  ar rowheads that  have
been recovered f rom excavat ions.  Smal l  s tewned,  corner-notched
(Rose  Spr ing )  a r ros tpo in ts  a re  p resen t .  i n  the  ear l i e r  phases  o f  a l l
t h r :ee  cu l tu res ,  bu t  a f te r  abou t  I ,100  years  8go ,  numerous  reg iona l
va r ian ts  deve loped .  S ide-no tch  a r rowpo in t  s ty les  (Bear  R ive r  S ide-
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notched and Uinta s ide-notched)  were conmon in  the nor thern par t
of  Utah r+hi le  Parowan Basal -notched and Bul l  Creek arrowpoint  s ty les
htere colunon in southwestern and south-central port ions of Utah,
respect ive ly .  The BuI l  Creek points  are of  par t icu lar  in terest
because they are found in  h igh f requencies at  both Kayenta Anasazi
s i tes in  southern Utah and Fremont  s i tes a long the east  s ide of  the t la-
sa tch  Houn ta ins  (Coombs V i l l age ,  Bu I l  Creek  s i tes ,  Snake  Rock  V i l -
l age '  o ld  Woman,  and  Pop la r  Knob)  and  p robab ly  ind ica te  the  rec ip -
rocal  exchange of  males for  natr imonia l  purposes (Holmer and Weder
l g 8 0 ) .

Dar t  po in ts ,  the  Erko  se r ies  and  Gypsum in  par t i cu ra r ,  a re  a rso
found in  associa l ion wi th Fremont  s i tes.  This  associat ion has been
used by Schroedl  (1976)  to  ver i fy  the ind igenous development  of  the
Fremont  cu l ture f rom Archaic  anLecedents.  Dar t  po ints ,  dur ing the
Archaic ,  were used 8s both pro ject i le  point .s  and knives (Weder in
Jennings et  a I .  n 'd . )  but  the i r  funct ion in  the Fremont  context  has
not  yet  been evaluated.

In reference to utah,  Mesa verde and Kayenta var iants of  the
Anasazi  cu l ture are of  par t icu lar  importance.  The San Juan Anasazi
cu l ture was centered around the Four  Corners area where Colorado,
New Mexico,  Ar izona and Utah meet .  The Kayenta Anasazi  inhabi ted
the ext reme southern per iphery of  Utah f rom the san Juan River  west
to centra l  u tah.  As has a l ready been noted,  Kayenta in f luence is
p a r t i c u l a r I 1 r e v i d e n ! i n a n a r r o w b a n d o f s i t e s r u n n i n g f r o m C o o m b s

Vi l lage nor thward past  the Henry l lounta ins to  the snake Rock Vi l -
l age  s i te  ad jacen t  to  In te rs ta te  70  on  the  eas t  s ide  o f  the  Wasa t .ch
P la teau

$ggLessss_Ihlsg

The Shoshonean

at  the t ime of

populat ious,  who were

Euro-Amer ican contact ,

the sole inhabitant,s of Utah

have been in the northeastern
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Grea t  Bas in  reg ion  s ince

gin has been the suhject

sr :vera l  hypothese$ have

approximate ly  dSO years sgo:  .Thei r  or i -
of considerable cont,rover$y, holrever, and

been  expressed .
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5.4 TTISTONICAT I$VENTORY

5.4. t  lbe_Prqhistor ic per iod

----.-
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Unt i l  t he  1770s ,  the re  h 'as  l i t t l e  o f f i c ia l  Span ish  in te res t  i n  the

te r r i to ry  o f  the  U tes .  However ,  a t  tha t  t i n re ,  K lng  Char les  I I I  o f

Spain deeided t .hat  an explorat ion of  areas norLh of  Santa Fe r+ould
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b e b e n e f i c i a l c o S p a n i s h c o n l r o l . H i s d e v e 1 o p i n g i n t e r e s t h ' a s a

react ion to the growing in f luence and explorat ions by the Br i t ish

a n d F r e n c h i n t h e w e s L ' C h a r l e s I I I f e 1 t t h a t i t w a s i m p o r E a n E t o

ensure contro l  o f  Erade t ry  the Spaniards s ince he considered Br i t ish

and  French  t raders  a  th rea t  to  Span ish  ru le  (O 'Ne i l l  1973) '

The f i rs t  documenLed Spanish explorat ion of  the area nor t 'h  of  Santa

Fe was the Dominguez-Escalante Expedi t ion of  l??6-1??7.  The purPo$e

of  th is  f i rs t  o f f ic ia l ly  sponsored explorat ion was to f ind a route

belween Santa Fe and Ehe Spanish set t lenents in  Cal i forn ia.  A l though

the expedi t ion was unsuccessfu l  in  reaching i ts  goal ,  i t  d id ,ext ' 'en-

sively explore the terr i tory oc:upied by Utes whor in al l  recsrded

instances,  welcomed the Spaniards.
' :

A trai l  was eventualty establ ished between Santa Fe and Cali , fornia

which came Eo be known as the Spanish Tra i l .  Or ig ins of  the Spanish

Trai l  are obscure l  however ,  th is  t ra i t  was probably ut i l ized in  ' ,

prehis tor ic  t imes as ev idenced by i ts  associabion wi th archeologica l

s  i t es  .

Late Contact

I leg inning in  the ear ly  l800s,  the fur  t rade bccame acf ive in  Utah

The Arze-Garc ia expedi t ion Eraded for  furs  wi th Utes at  Ut 'ah Lake

in  1813  and  soon  the rea f te r  t rappers  begnn  to  ac t i ve ly  exp lo i t  the
t . '

area. Etienne provost was a member of the Choteau-Det{un explorat ion

f rom lgr5 to  lg tT and,  subsequentry ,  founded h is  ohrn t rapping conpany

which operated pr imar i ly  wi th in Ute terr i tory .  He was la ter  k i l led

by Utes near the site of the city which now bears his name

( 0 ' N e i I l  f 9 7 3 )

During this t , iner more detai led information on the Shoshonean peo-

p le was recorded.  In  par t icu lar ,  opeci f ic  Ute bands are ment ioned

wi t .h  reference to the i r  respect ive terr i tor ies.  Wi th in the pro ject

at rea,  the t {eeminuche band conducted i ts  year ly  rounds (o 'Nei l l  1973) '
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Prosper i ty  of  the fur  t rade wag not  dest ined to ' Iast  very long,

honever. Fierce conpeti t ion over trapping areas led to widespread

disruptive confl ictsl  nost important, the denand for furs used to
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make beaver skin hats, f  ashi-onable in Europe and t"he easiern United

Srates,  decl ined rapid ly  about  1840 as fashions changed.  For t

Robidoux was burned in 1844 by Utes, who apparently blamed the

t rappers  fo r  the  dec l in ing  va lue  o f  Ehe i r  fu rs  (0 'Ne i l l  1973 ;

. .

The decl ine of  the fur  t rade had a ser ious impact  on the ULe bands

of  Utah.  The ent i re  economic base of  the Utes began to d is in te* ,

r Fe began to dwindle

wi th the decl ine of  the horse and s love t rade.  Tern ina[ ion of

l{exican control over the area in f846 and the subsequent loes of

contact  for  s lave t rade in to Hexico (Lyman and Denver  1970)  bras

very d isrupt ive to the re lat ionships ex is t ing betueen Utah,and

Santa  Fe .

:

Dur ing the decl in ing years of  the fur  t rade,  the largest  invasion

of  Ute terr i tory  occurred.  Beginning in  1847,  l lormon p ioneers began

to move into Utah and rapidly swelled their nunbers through im-

mig ra t ion .  A t  f i r sE ,  the re  y ras  l i t t l e  con f l i c t  w i th  the  U tes  be-

cause the major  Hormon set t lement ,  Sal t  Lake Ci ty ,  was on the

per iphery of  Ute terr i tory  and the ear l iest  Mormon expansion was

to the nor th.  In  1849,  For t  Utah ( la ter  to  become the town of

Provo)  was founded near  Utah Lake on the t radi t ional  campsi te of

the Tumpanuwache band. Since the Tumpanuwache band, st i l l  under

ihe leadership of l , lakara, had been forced to revert Lo their ear-

l ier  mode of  subsis tence due to the decl ine of  the fur  t rade,

thei r  u t i l izat ion of  the resources around Utah take became of  v i ta l

importance.  Conf l ic t ing in terests  in  the Utah Lake v ic in i ty  es-

calated int,o a series of raids and counterraids during Ehe 1850s

which became known as the l{alker t far. In the end, the Utes were

forced to leave the val ley and sroved east across the l , lasatch

M o u n t a i n s  ( O ' N e i l l  1 9 7 3 ) .

The next. few yeara were dif f icult  for the Utes, who were being

gradually forced to spl i t  up into small  bands and resume a sub*
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s i s t e n c e n o d e s i m i l a r t o E h e P r e c o n t , a c t P e r i o d . S o m e b a n d s , h o w .

ever, chose to raid Hornon sett lements and farms to obtain catt le

so that they could avoid starvation. These raids became more pre-

valent  dur ing the 1860s.  Raids were conducted on l lormon set t lers

west '  of the lJasatch and Utes returned to the unsett led areas east

of  the l , lasatch wi tb the sto len cat t le  (O'Nei l l  f973) .  A l though

severa l  bands were responsib le for  these ra ids,  one man by the

for al, l  thename of Black Hawk became the focus of the blame_ _ - - - ' -

r a i d i n g .

The areas east of the l.lasatch ttountains remained under Ute- donina-

t ion for several years, A l lormon attempt to colonize at Hoab was

undertaken in 1855, but the Mornon sett, lers were harassed by ULes

and forced to return to Salt Lake City. I t  waa not unti l  l8??,

by which t ime the Utes had been removed to the Uintah Reservations,

that Hormon colonists t tere able to safely sett le east of the l{asaf,ch

Mounta ins  (0 'Ne i l l  f 973)

5 . 4 . 2  T h e  H i s t o r i c  P e r i o d

The h is tory of  the easL-centra l  coal  areas of  Utah begins wi th the

explorat ion and colonizat ion ef for ts  of  the Spanish dur ing the last

quar ter  of  the 18th Cent ,ury.  East-centra l  Utah was f i rs t  explored

and mapped by bhe Dominguez-Escalante,Expedi t ion of  f776-1777

in i ts efforts to establ ish a l ine of communication between the

Spanish set t lenents of  New Hexico and Honter€y,  Cal i forn ia ( l l i l ler

1 9 6 8 ) .

Although the Dominguez-Escalante Expedit ion fai led to achieve this

end, subsequent attempts fron the New Mexico sett lements and the

travel ings of  Spanish and Amer ican fur  t rappers,  t raders,  and

frontiersmen resulted in a connecting route known as the Old Span-

ish Tra i l  (Dl i l ler  f968:Hap 20) .  Thousands of  horses and numerous

trading,  t rappi r rg,  and Indian s lave t rade expedi t ions passed through

this route which lead from Santa Fe through the San Juan country,
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across the Colorado River  at  F loab,  over  the Green River  of  thc
presen t  s i te  o f  Green  R ive r ,  ac ross  the  San  Ra fae l  Deser t  i n to
Cast le  Val ley,  then wound south through Sal ina Canyon to souLh-  :

wes tenr  u tah  and  sou thern  ca l i fo rn ia  (H i l l e r  196g) .

By the 1830s,  the t ra i l  was wel l  establ ishedl  por t ions of  i ts
route were being fo l lowed in  1853 by explorer ,  John C.  Fremont  and
government surveyorr John W. Gunnison, who reported several sets
of  wel l - r *orn t racks near  Green River  where Interstate 70 present ly
runs.  Other  sect ions of  the t ra i l  s t i l l  remain near  the Big Hole
tt lash in Emery Count'y. The primary route of the Old Spanish Trai l ,
p l u s d i v e r g e n t t r a i I s t o U t a h L a k e , F o r t R o b i d o u x a n d F . o r t K i t

Carson,  brought  the f i rs t  extended conLact  ln to t .he pro ject  area
( t { i l l e r  1968 :Hap  20)  .

a

A l t . h o u g h f o r t s a n d t r a d i n g p o s t s w e r e s c a t t e r e d s p a r s e l y t h r o u g h

southern and cent.ral Utah, the f irst attempts at organized sett le-
utent  were under taken by the l lormon Church:  In  1855,  the Efk Houn-
ta in Hiss ion passed southward through Cast le  Val ley to  the srea of
Moab with the intent of establ ishing permanent sett lement,,  but
Indian host i l i ty  forced a quick ret reat .  The combinat ion of
hoet i le  Ind ians,  the desolate appearance of  the region,  the hard- '
sh ips involved in  secur ing suf f ic ient  water  for  i r r igat ion,  and
doubts about  the qual i ty  of  the soi l  caused fur ther  at tempts at
colonizing the eastern area of what was Lhen Sanpete Couaty to be
dropped  fo r  over  20  yea is  (McErprang  e t .  s r ,  l g4g :16) ,

At  a pr iesthood meet ing at  Ht .  P leasant  on September ZZ,  lg7Tr  €o-
couragement  v tas g iven to set t le  Cast le  Val ley;  soon af ter ,  75 men
from sanpeLe Stake l tere ca l led n i th  Chr is t ian G.  Lareen as leader .
Very few reeponded,  however ,  becaune of  the aforemenLioned reasons.
orange Seely was subseguently given Ehe responsibi l i ty of superin-
tending the founding of sett lemente and another caII for colonizers
$fas issued by the Church in  the fa l l  o f  1878.  Some of  the ear l iest
set t lers  of  Ehe area who dwel t  in  dugouts in  h i l ls  or  wastres unt i l

o.
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Cox,  Ben Jones,
lci l l iam Avery and Anrhony Humbel. By the falr of rg7g, the crops
were suf f ic ient  and the s i tuat ion stable enough for  the fami l ies
of these men to join Ehem, a sure sign of an intent to remain
( l lcElprang et  aI .  1949)  ,  ,

ldork progressed on the agr icu l tura l  set t lements of  Cast le  Val tey
and roads rdere bui l t  through the wasatch Hounta ins to  the gore

ty .  Add i t i ona l l y ,  i n  the  fa l l
o f  1878,  the "Star- l la i l  Routerr  was opened between Sal ina and Ouray,
Colorado; i t  fol lowed the pat,hs of the OId Spanlsh Trai l  and the
' G u n n i s o n "  T r a i l  o f  y e a r s  b e f o r e  ( M c E l p r a n g  - a  a l .  1 9 4 9 : l 9 - 2 1 ) .
wi th in three year$,  the towns of  Cast le  Dale,  lJ i lsonvi l le ,  Ferron,
Greenr iver  (ntate; ,  Hunt ington,  Lawrence,  Molen and Orangewi l l  had
been establ ishedi  i "  February 1880,  the Legis lat ive Assembly was
created in Emery County which embraced aIl  of present-day Carbon,
Emery ,  and  Grand  coun t ies  (Lever  rggg :593) .

Al though the pro ject  region was establ ished for  i ts  agr icu l , tura l
and graz ing po$sib i l i t ies,  i t  was the area that  inspi red act ive
sett lement and ihe mining-dominated indust,r ial  base that central
and eastern Utah ret ,a in today.

The f i rs t  recorded d iscovery of  coal  in  eastern Utah was by the
Gunnison Expedi t ion of  f853 (Powel l  tg l6 :  l3)  when they located
coa l  depos iEs  approx imate ly  3  m i res  eas t  o f  p resen t -day  Emery .
The iso later l  locat ion of  the Gunnison f inr l  coupled wi th the hope
that  deposi ts  a l ready d iscovered at  Coalv i I Ie  and l {a les would
prove suf f ic ient  for  the terr i tory 's  needs caused Gunnison,$ d is :
covery to  be forgoLten.  The subseguent  fa i lure of  the ef for ts  at
t{ales to produce good coking coal and the Union Pacif ic Railroad,s
monopolization and price-f ixing on deposits at Coslvi l te caused
a re-evaluat ion of  the potent ia l  coal  producing areas east  of  the
Sanpete set t lements (powel l  lg76:  l3) .
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As a  resu l t ,  t he  f i r s t  e f fo r t  to  exp lo i t  the  new ly  found  eau te rn

coal  deposi ts  h,as under taken in  f8?5 at  Connel lsv i l le  in  the upper

reaches of  Hunt ington Canyon.  Tbe Fai rv iew Coal  Hin ing and Coke
company was organized by men f rom New York,  Sal t  Lake Ci ty ,  and

Fairview. Eleven coke ovens were constructed and the coke'wus

hauled by wagon into Springvi l le. The expense involved with the
hauling and the guestionable qual i ty of the coke produced caused

t'he fai lure and abandonment of Connellsvitr le by 1878 after only 3 
'

years  o f  opera t ion  (Powe l I  l g76 :13) .

The next development of coal resources aras begun in the pleasant

va l ley  a rea ,  a l so  in  1875 .  The  p leasan t  Va l ley  coar  Company

constructed a wagon road from Springvi l le up Spanish Fork Canyon
to PleasanL Val ley coal  lands in  f876;  1877 sai {  the opening of
the  No . l  l l i ne  in  w in te r  Quar re rs  Canyon  (powe l l  19z6 :14) .  A
narrow Sauge ra i l  l ine was completed f rom Spr ingvi l le  through

Spanish Fork Canyon in  Octobcr  1879 by the Pleasant  Val ley Rai l road
Company s ince the haul  to  Spr ingvi l le  by the wagon road occupied

4 days in  good weather  whi le  in  wi .nter  the road was impassable.

This Pleasant Val ley area proved to be extremely productive. The
f i rs t  three Iarge-scale n ines in  eastern Utah were establ ished in
this area when the Mud Creek Hine was re-opened in f8B2; this rra'
fo l lowed by the 1884 opening of  the Union Paci f ic  l t ine at  Scof ie ld
jus t  eas t  o f  w in te r  Quar te rs  canyon  (power l  1976 :15) .

From the ear l iest  t imes,  the ra i l roads sought  to  contro l  the supply
o f  c o a l  i n  t h e  t . e r r i t o r y ,  e , g . ,  t h e  C o a l v i l l e  r e s o u r c e s  a n d  U n i o n
Pac i f i c  Ra i l road 's  con t ro l  over  tha t  source .  Dur ing  the  ear l y  l gggs ,
the Denver  and Rio Grande Rai l road h,as extending i ts  l ines f rom
Colorado through Ut .ah.  Al though or ig inal ly  graded through Casr le
Val ley ancl  Sal ina Canyon,  the route was a l tered to pass through

Pr ice and Spanish Fork Canyon,  thus tak ing in  the r ich coal  area$
of  what  was to become Carbon County (HcElprang et  a l .  lg4g:22) .

Fur ther  express ing i ts  in terest  in  eastern Utah coal ,  the Denver
and Rio Grande Western (Denver  and Rio Grandefs Utah hold ings)  pur-
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The decade f rom 1911 to f920 sal r  an increase in  act iv i ty  in  t .he

coal  regions of  east-centra l  Utah r+ i th  many new mines being opened

in h i ther to t rndeveloped areas wi th in the Utah coal  producing regions.
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The region around PanLher Canyon on the Price River wae prospected

in t9 l l ,  and in  1914,  the f i rs t  coal  was shipped out  by the Utah

Fuel Company which had leased the propert ies out for development,

A smal l  camp at  the base of  Cast le  Rock,  about  5 mi les nor thsest

of l lelper was also developed and opened. tocated d{rectly on the

main l ine of the Denver and Rio Grande Western Railroad, Ehe cauptr

name was changed many t iuresr ES was i ts ownership. Original ly known

as Bear Canyon,  i t  soon was cal led Cameron for  i ts  developer ,  then

Ro lapp ,  and  f i na r l y ,  Roya l  (Reynords  e t  a l .  l 94B:244) .

In  f9 f2,  11600 acres of  coal  land uest  of  Helper  r*as bought  to  pro-

v ide  coa l  fo r  sme l t i ng  opera t ions  in  the  T in t i c  D is t r i c t .  The  mine ,

at trhat eventual ly became known as Spring Canyon, began production

in f9f3 and rdas the f irsL of many nines in the Spring Canyon Dis-

t r ic t '  one of  tbe most  pro l i f ic  coal  producing areas in  eastern

Utah. soon after the establ ishnenl of storrs (Spring Canyon) r

another  mine was opened in  Spr ing Canyon at  Standardvi l le ,  so

cal led because i t  was considered to be the standard for  the devel -

opnent of future mining camps. The year 1914 sard the opening of

the Latuda t l ine and camp by Liberty FueI Company while mines Here

opened in  1916 at  Peer less and Rains.  The last  ur in ing development

underfaken in the Spring Ganyi ln l l istr ict was Hutual CoaI Companyt s

Hutual  and L i t t le  Standard operat ions,  begun in  1921 and 1925,

respecLive ly .

The f , ina l  major  coal  producing area to be opened in  east-centra l

Utah was the Gordon Creek Dist r ic t .  This  region had f i rs t  been

prospected in  f908,  but  was real ly  brought  to  prominence in  1920

d in  th is  area

unti l  f925 by Consuners l tutual Coal Company, National Coal Gompany,

and Sweet CoaI Company. The operations of al l  three companies

ceased  by  1950  (Car r  l gTZ:B f )

After the development of the Gordon Creek area, further work on
the coal regions was undertaken in areas that had been opened pre-
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viously. In 192?, Columbia Steel Conpany opened a mine at, Columbia

near  the locat ion of  Sunnyside to fur ther  explo i t  the excel lent

coking coal obtainable from that region. One very late development

of  these coal  ve ins was in i t iaLed in  Horse Canyon in  f94 l  by the

United States Goverrunent to aid steel production at i ts Geneva plant

(Reyno lds  eE a I .  1948 :252) .  Bo th  the  m ine  and  s tee l  p lan t  h te re

taken '  over by U. S . St,eel af ter t forld War II  and continue in oper-

at ion today
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for coal use in the future have caused an upswing in coal production

in easL-centra l  Utah.  l l ines which $ere c losed or  were operated

wi th skeleton crews have begun to increase operat ions dur ing the

Ias t  decade  and  the  poss ib i l i t y  o f  a  new sus ta ined  burs t  o f  coa l

min ing act iv i ty  def in i te ly  ex is ts  (Alexander 1963 :244-247) .

Prev ious I tvest igst ions in  the Region

Archeologica l  research in  the Cast le  Val ley local i ty  began * ian

the Claf l in  Emerson Expedi t ion.  In  1929;  explorat ions and l imi ted

test excavations rrere conducted along the Fremont River and as

far north as the Muddy River in Emery County. The work resulted

in the original definit ion of the Fremont cultural enti ty ( l lorss

193f ,  Gunnerson 1969) .  
'  

The descr ip t ion of  Frenont  s i tes nor th of

the Colorado River was an important contr ibution to the under-

sranding of  the prehis tor ic  hor t . icu l tura l  adaptat . ion in  the

Amer ican Southwest .

tCith the exception of the descript ion of the large petroglyph panel

in  Buckhorn Draw (Reagan 1935) ,  there were no archeologica l

invest igat ions in  the Cast le  Val ley region for  the next  15 years.

Between 1952 and f957,  the Univers i ty  of .Utah,  conducted a ser ies

of surveys to better define the nature of the Fremont. occupation

in Utah. Hany Fremont sites were located aLong the east side of

the tJasatch Plateau,  severa l  o f  which were subjected to l imi ted

test  excavat ions,  inc luding s i te  428n5,  the Emery Si te  (42Em47),

and Snake Rock Vi I Iage (42Sv5) .  These three s i tes were each Fremont

habi tat ione (Gunnerson f957) .  In  addi t ion to these Fremont  s i tes,

Gunnerson a lso tested a shal low rock shel ter  on Si lverhorn tJash
(42Em8) 8s & resul t  o f  a  local  co l lector 's  repor t  that  s  f luLed pro-
ject i le poiut resembling the Clovis style had been found eroding from

the shel ter  deposi ts .  l i t t le  addi t ional  in format ion was obta ined by

the excavation, however (Gunnerson 1956).

In  the 1970s,  there was a s igni f icant  upsurge in  archeologica l  8c-

t ' iv i ty  in  the Cast1e Val ley region.  In  1970,  three s i tes endangered

l'
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sit 'es were arr Freuont period habitat ions although Kayenta andMesa Verde Anasazi ceramics rrere recovered at fo*,r"; ; ; ; ;r ; :
indicating that there was contact with o.r,u, 

",rrtur;;=;; ; ;r_Ioca ted  fu r the r  sou th ,  
o+vFrs

In addi t ion to these Fremont  s i tes,  a  deepry s t rat i f ied rock-shel  Eer  (sudden Shetrer ,  42Sv6)  was rouna ro 
" " ; ; ; ; ; - ; ; ; ; . r " " " ,s t rata spanning rhe enLi re Archaic  n. r ; ; ; ,  

- . r r " "  

; : ; r ; - . " . r ,000
year$ ago (Jennings et ar- 19gq). tr lhen i t  was originarry docu_mented, the site report indicated that Fremont oiugrro"t."";";
present ' ;  however ,  these ar t i facts  were no longer  present  ,on." 'an"excavat ions were begun.  The sqdden shel rer  r r . " ; ; ; ; ' ;# : " ; " ,
imporrance ro rhe rocar prehisrory and ro rhe n;";r_;; ;- ; ;  rheeastern GreaL Basin and of  the nor thern cotoru lo p lateau becauseof its n*":"::_::ll:l.fined o""*".;;;";-;;;;;; ;;;;";":';il".
a f iue-gra in corre lat ion between cer ta in d iagnost ic  pro ject i le
point types and the tenporar phases of the Archaic period.

A test  excavat ion of  t r r ro heavi ly  vandar ized rockshel ter  s i tes(428m9s9 and 428m960) in cortonwood canyon .onou";;-; ;  **r"r. ,

1nt: 
seem to mirror the results of t ,he excavations at the nearbyJoe's  va l ley Arcove.  Radiocarbon anaryses have * . ,  

- r "a ' ; . . ; - ; ;_

p leted but  pro ject i re  point  correrat ions ind icate ; ;  ; ;  ; ; ;s i tes were occupied dur ing rhe Earry Archaic  ; ; ; " ; ; - ; - ; ; ; ; . ,and most  heavi ly ,  dur ing the Fremont  per iod (w"ou,  
" .u-*"" "0,  n .d. ) .,  - t r - . J . r

since 1970'  the level  o f  survey inEensi ty  has increased drast icarry .The various cult 'ural resource inventoriee conducted a*-i*r-at" r9?0shave genera l ly  been the resur t  o f  naturar , . "orr "u deverop; ; ; ; ; : "
grams and are too Bunerous to sunmarize in the nru"una-";;- .r .surnmaries of the invenrories perforned before rglg 

"; ;  
;- ; ;  inSargenr  ( tg77)  and Hauck ( lg l7a) .  The combined inventory . . . I r rar"as of  1977 ind icate that  the uajor i ty  of  cur turar ly  ident i f i_able s i tes in  the generar  area are Fremont  ar though Archaic  s i tesare arso wel l  rePresented '  Protohis tor i .c  Nunrc s i tes are presentb u t  r a r e  ( H a u c k  r 9 7 9 a : l r 0 ) .  

E r L e s  a r e  p r
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5.5 EFFECTS OF MINING ON ARCHEOLOGICAL AND HISTORICAL

RESOURCES

On two  occas ions  the  D iv i s ion  o f  S ta te  H is to ry  was  conEac ted

in  re fe rence  to  tha t  po r t i on  o f  g round  in  T165 '  R7E,  Sec '

22  and  23  tha t  has  been  o r  may  be  d i s tu rbed .  IE  was  the

conc lus ion,  in  both  conversat ions ,  that  :

There are  no known s i tes  o f  any s ign i f icance

ex i s t i ng  i n  t he  a tea  i n  ques t i on ,

t1 l

and t2 l

and t3 l That a survey of  areas of  future disturbance

may be advantages but to survey ground

which is  d is turbed serves no purpose '

However ,  in  the event  that  Co-Op Min ing is  in  a  Pos i t ion

to  pe rm i t  new fac i l i t i es  on  d i s tu rbed  g round ,  iE  has  commi t ted

to a Ehorough Paleo Archo Survey pr ior to any new disturban-

ces .  A lso,  shou ld  any ev j -dence o f  Pa leo Archo f  inds be

d iscove rec l  i n  t he  cou rse  o f  p resen t  cons t rue t i on ,  t he  s i t e

w i l l  be  roped  o f f  and  consEruc t i on  ha l ted  un t i l  t he  H isEor i ca l

D i v i s i on  i s  conEac ted .  Howeve r ,  a  sunvey  w i l  I  be  conduc ted  t he

s u m m e r -  o f  1 9 8 4  f o r -  t h a t  a r e a  w h i c h  m a y  b e  a d v e r s e l y  i m p a c t e d  b y

s u b s i d e n c e .  T h i s  i n f o r m a t i o n  w i l l  b e  s u b m i t t e d  a s  A p p e n d i x  5 - l  .

That  the major i tY  o f  the land

has been prev ious lY d isEurbed

min ing  acE i v i t i es ,

L N

due

ques t i on

to  ea r l i e r
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5.5 .L Nat i ona l  Reg i s te r  C r i t e r i a  o f  E l l g i b i l i t y

App l i ca t i on  o f  t he  NaE iona l  Reg i s te r  C r i t e r i a  o f

E I  i g ib i  I  iEy  r  3s  de f i ned  under  36  CFR 60  .  6  ,  i nd i cac l

thaE  the re  a re  no  s i t es  w i th in  the  pe rm i t  a rea  wh ich

wou ld  be  cons ide red  cand idaEes .

5.5 .2 Discuss ion  o f  Impac t  PoEen t ia l  on  Cu lEura l

Resource  S i tes

t h e r e  w o u l d  b e  n o  i m P a c t sN o  k n o w n  s i t e s

a n t i c i p a t e d  a t

e x i s t ,  t h e r e f o r e ,

t h  i s  t  i m e .

5.5 .3 Mi t i ga t i on  o f  PoEen t ia l  Adve rse  E f fec ts

A  va r ie t y  o f  a rcheo tog i ca l  and  h i sEor i c  t echn iques

are ava i lab le  for  use in  avo id ing and pro tec t ing

s i t es ,  o r  f o r  m i t i ga t i ng  pocen t i a l  adve rse  a f f ec t

to  s ign i f i can t  cu l t u ra l  resouces .  Such  ac t i ons  r  once

proposed,  are  conEingenE upon comments  f rom re levant

Depar tmen t  o f  I n te r i o r  agenc ies  and  U tah  S ta te  P rese rva -

t i on  o f f i ces .

Avo idance procedures are  the most  e f fec t ive  means

o f  p rese rv ing  cu l tu ra l  resou rces  and  w i l l  be  imp lemenEed

in  the  even t  t ha t  a  s i t e  i s  uncove red .
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5.6 PALIONTOLOGIC
%

A  l i t e r a L u r e

t h e  g e n e r a l

[ 1

sea rch  was  made  f r : r  pa leon to log i c  da te  w i th in

a rea .  The  pu rpose  o f  t he  sea rch  was  Eo :

l . r -
J  i den t  i  f y  a l  I  known  pa leon to log i c  s  i  t es

w iEh in  Ehe  des igna ted  a rea ;

lz l

t3 l

i den t i f y  s t r a t i g raph i c  ho r i zons  wh i ch

a re  poEen t ia l  p roduce rs  o f  pa leon to log i c

resou rces ;

eva luate  the un iqueness o f  known or  potenc ia l
f oss i l  s i t es  compared  t o  s im i l a r  o r  dup l i ca te
faunas f rom the same s t ra t ig rap ic  hor i  zon
in  o the r  nea rby  a reas .

S t ra t  i g raphv

u r face  w i th in  the  genera  L  a , rea  i s  composed

o f  t he  Masuk  Member  o f  t he  Cre taceous  Mancos  Sha le .  The  i

Masuk  i s  t he  uppe rmos t  sha le  member  o f  t he  mar i ne  Mancos ,

over ly ing [he Emery Sandsfone Member  and under ty ing the

S ta r  Po in t  Sands tone .  The  l i Lho logy  o f  t he  Masuk  i s  s i i c  ,

muds tone ,  and  sha le .  r t  i s  abou t  1  , 000  f c  .  (  305  m  )  t h i ck

in  the  pe rm i t  a rea ,  and  cove rs  mos t  o f  t he  a rea  i n  ques t i on .

S ta r  Po in t  Sands tone ,  a  t rans i -

t iona l  mar ine-nonmar ine sandstone bed which is  approx imate ly
' '

500  fE .  ( 152  m)  t h i ck .
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I ?a  leon lo loF i  c  Resour :ces

The  mar ine  Ma suk  Sha le  con ta  ins  a  r , . r i despread  f  auna  cons  i  s  t  i ng
l

o f  abundan t  f o ramin i fe ra  (  Max f i e ld  ,  19  7  6 |  .  Ammono ids  ,  b i va l ves  ,

gas t ropods ,  f i sh  and  t u r t l e  t ee th  (F i she r ,  1960 ) ,  and  p robab l , y

a l sc r  os t racodes  (  Lessa rd ,  19  7  3 )  .

T h e  S E a r  P o i n t  S a n d s t o n e ,  a  d e l t a i c  s e q u e n c e ,  h a s  p r o d u c e d

o n l y  t r a c e  f o s s i l s  f r o m  t h e  g e n e r a l  a r e a .  B u r r o w i n g  r e m a i n s

o f  , t w o  g e n e r i c  t y p e s  h a v e  b e e n  d e s c r i b e r J  f r o m  t h e  S t a r  P o i n t

S a n d s L o n e  b y  H o w a r d  ( 1 g 7 2 j  a n c l  M a r l u y  i t  a l .  ( t g 7 g )  .

I n  eve ry  case  Chese  foss i l s  have ,  been  repo r ted  ove r  b road

areas  su r round ing  the  sEudy  s  i t e  I  t he re fo re ,  i t  i s  a lmos t

ce r ta in  tha t  t he  Masuk  Sha le  and  the  S ta r  Po in t  Sands tone

w i t h i n  t he  s tudy  a rea  conLa in  s im iLa r  f oss i l s .

lgncllrp_i_gfrs an9. RegommendatLons

A t t h o u g h  n o  s p e c i f i c  p a l e o n t o l o g , i c  s i t e s  w i t h i n  t h e  d e s i g n a t e d

s t u d y  a r e a  a r e  r e p o r t e d  i n  p u b l i s h e c l  l i t e r a t u r e ,  t h e r e  a r e

m a n y  o c c u r r e n c e s  i n  t h e  s u r r o u n r C i n g  a r e a s ,  s t r o n g l y  i n d i c a t i n g

t h e  p r e s e n c e  o f  t h e s e  s a m e  f o s s i l s  a t  f i h e  s t u d y  s i t e .

P r e v i o u s  p a l e o n t o l o g i c  i n v e s L i g a t i o n s  d e m o n s t r a t e  w i d e s p r e a d

o c c u r r e n c e s  o l '  t h c  [ - a t r n a s  w i t h i n  l , ; r t r - l  ( i r e L a c c ( ) u s  m a r i n e

a n d  n o n r n a r i n e  s t r a t a  i n  t h i , s  i r r e a .  T h e r e f o r e ,  a t  1  f o s s i l  s
.

w h i c h  l i k e l y  o c c u r  w i f h i n  t h e  s t u d y  s i t c .  a r e  e l L m o s t  c c r t a i n l y
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o

dupl ica ted in  sur rounding outcrops o f  Masuk Shale  and Star

Po in t  Sands tone .

The  pa leon to log i c  resou rces  w i th in  the  pe rm iE  a rea  a re  ne i the r

par t j -cu lar ly  abundant  nor  un ique compared to  the i r  counterpar ts

in  s im i l a r  s t raE ig raph ic  ho r i zon  w i th in  Ehe  genera l  a rea .

Based upon present  knowledge,  deve loprnent  o f  th is  s iEe would

noE pose  a  th reaE  to  the  pa teon to log i c  resou rces  o f  t he

a rea .

5.7 PUBLIC PARKS

There are no Publ ic Parks w i th in  the  pe rm i t  a rea .

5 .9 P A L E O - A R C H A E O L O G  I C A L  I N V E N T O R Y

C o - O p  M  i n  i n g  C o m p a n y  h a s  c o u n s e l  l e d  w  i t h  t h e  U t a h  D i v  i s i o n  o f  S t a t e

H i s t o n i c a l  P n e s e r v a t i o n  O f f  i c e  a n d  h a s  a g n e e d  t o  a n  o n - s i t e  s u n v e y .

T h e  s u n v e y  w i l l  b e  c o n d u c t e d  b y  a n  a p p n o v e d  a n c h a e o l o g i s t  f n o m

B Y U  ( g n i g h a m  Y o u n g  U n i v . )  a s  s o o n  a s  w e a t h e n  p e r m i t s ,  ( J u n e  o n

J u l y r  1 9 8 4 ) .  T h e  s u n v e y  a n d  n e s u l t s  w i l l  b e  s u b m i t t e d  a t  t h a t  t i m e

a s  A p p e n d i x  5 - 1  .  C o - O p  i s  c o m m i t t e d  t o  t a k e  a l  I  n e c e s s a n y  s t e p s

to  p ro tec t  any  s i  tes  deamed necessary  in  the  even  t  any  a re  lo -

c a  t e d  .
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6.1 SCOPE

The geo logy sect ion o f  th is  reporE descr ibes the genera l

geo1og i ca1cond i t i onso f t heCo*opM in ingpe rm i ta rea ]and

adjacent  areas and ident i f ies  whether  the condi t ions are

accepcable for recovery of  the coal  by underground rnethods.

The fo l lowing ma jor  top ic rs  are  covered:  methodotogy,  reg iona l

geo log ic  f ramework ,  s t ra t ig raphy and s t rucEure o f  the pro jec t

vac in iEy ,  ex ten t  o f  coa l  rese rves ,  coa l  qua l i t y  and  cha rac te r -

i s t i c s ,  cha rac te r i s t i c s  o f  t he  ad jacen t  un i t s ,  and  t he  geo log i c

hazards and impacts  o f  min ing.

6.2 METHODOLOGY

The  in fo rma t ion  used  i n  p repa r ing  the  geo logy  secE ion  o f

th is  repor t  inc ludes ava i lab le  l i te ra ture  f rom sur rounding

m ines ,andup - to -da temapp ingand rese rVeesE imaEesby the

Co-Op Min ing Company personnel .  Phys ica l  and chemica l  ana lyses

were  pe r fo rmed  in  a  ce rE i f i ed  l abo ra to ry .

6.3 REGI:9NAL cE0loqr.q FR+MEW9RK

The min ing s i - tq ,  l ies  a t  the base o f  an eros iona l  escarpment

tha t  f o rms  the  eas te rn  face  o f  t he  Wasa tch  P la teau ,  a  sub -

d i v i s ion  o f  rhe  Co lo rado  P la teau  pys iog raph ic  p rov ince .

Eas t  o f  t he  Wasa tch  P laLeau  i s  CasE le  Va l l ey ,  a  r e l aE i ve t y
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f laE area over  80 mi les  long and 10

nor theas t - sou thwes t .  Eas t  o f  Cas t l e

Raf ae I  Swe 1l  ,  a great upf old ,marked

hi 11- s and intervening val  leys ,

The  Wasa tch  P la teau

by numerous streams.

the  Wasa tch  P la teau ,

con ta in ing  geo log i c

Pla teau Prov ince and

wes t .

i s  a  h i gh ,  b road ,  f l a t  a rea  d i ssec ted

The hd-gh p la teaus o f  Utah,  which inc lude

are thought  to  be a  t rans i t ion  zone

st ruc tures common to  both  Ehe Colorado

the Bas in  and Range Prov ince to  the

mi  le  s  w ide

Va l l ey  l i e s

by r ings o f

trending

the San

hogback

The Co-Op Min ing Company s i te  is  located near  the east  cent ra l

edge  o f  wha t  i s  known  as  the  Wasa tch  P la teau  coa l  f i e l d .

The  p la teau  edge  i s  a  s teep  c l i f f  w i th  a  max lmum re l i e f

o f  abouE 11000  f t .  Coa l  ou tc rops  appear  i n  t he  canyon  wa l l s
l J

and  a long  the  c l i f f s .  Rock -  t ypes  a t  t he  s i t e  a re  La te  Cre ta -

" .ou i  
in  age and are  genera l ly  composed o f  gray sandstone

of  f ine  to  medium gra in ,  in terbedded wi th  subord inate  gray

and dark  gray carbonaceous sha le  and coa l  seams.  These repre-

sen t  con t i nen ta l  and  /o t  t r ans i t i ona l  sed imen ts .  Mar ine  sed i -

ments  occur  be low the sequence and are  exposed to  t .he east

o f  t he  esca rpmen t  i n  Cas t l e  Va l l ey .

Tab le  6-1  g i -ves the generat ized s t ra t ig raph ic  sequence and

un iE  desc r ip t i on  fo r  t he  Wasa tch  P la teau .  The  o ldes t  rocks
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o are  o f  ea r f y  Upper  Cre faceous  age .  The  ma jo r  commerc ia l ,  i

awk FormaEion ,and are of  ComPan*
'

i o n  a g e .  :  I  I  ,
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6. / , , GEOLOGY.  0r '  THE PROJECT VICINTTY

Pla tes  2 -3  r  & r rd  3 -1  show the  topography  o f  t he  a rea .

The  pe rm i t  a rea  i s  gene ra l l y  r ugged ,  w l t h  e l eva t i ons

va ry i ng  f r om 7 ,000  t o  abou t  i 0 , 000  f ee t  above  sea

leve l .  S l - opes  w i t h i n  t he  pe ru r i t  a rea  va ry  f  r om rno re

t k ran  210 / ,  ( 6s  deg rees )  eas t  o f  s t a r  Po in t  t o  l ess

Lhan  /+ / "  (Z  deg rees )  o r r  Gen t r y  R i -dge .

6 . / n . 1 St rg t iF rgph .y

A l l  o f  t he  geo log i c  f o rna t i ons  exposed  on  o r

ad jacen t  t o  t he  pe rm iL  a rua  a re  C re taceous  :

memberso f t heMegave rdeg roup ,w i t h theeX*

cep t i on  o f  t he  No r th  Ho rn  Fo rma t i on ,  wh i ch  i s

Te r t i a r y  (See  Tab le  6 -1  &  F igu re  6 -2 ) .  The  m in -

ab le  coa l  seams  a re  l oca ted .  i n  t he  Uppe r

Cre taceous  B l -ackhawk  Fo rma t i on .

S ta r  Po in t  Sands  t one

The  s ta r  Po in t  sands tone ,  t he  basa l  f o rma t i on

o f  t he  Meseve rd  e  g roup  (  Doe l l i ng  ,  1g?Z )  ,  i . s  a

l i gh t -eo lo red ,  f a i r l y  we l l - so r t ed .  ma r i ne  sand -

s  rone  o f  med  i um to  f  i ne  g ra  j - n  (Sp ieke r  ,  1g31 )  .

No r th  o f  t he  Wa t t i s

o * )



Canyon,  area,  the Star  Po in f  Sant ls tone d iv ides in to
'
th ree tongues ,  In  the pro jec t  v ic in iEy,  the tongues I

are  essent ia t ly  fused:  in ro  one 
' rnass ive 

c l i f f - fo rming

un i t .  The  S ta r  Po in t  becomes  th i cke r  Eo  the  sou theasE ,

rang ing f rom400Eo460 fee tnea r the - ' eas te rnedge
, ]

o f  Ehe lease area to  600 feet  or  more near  the cent ra l

pratr f  t - tL l " lurr f  ingtun Llarryorr  (  $gr i  r : : l t*r ,  I  { l :3I  )  .

I l l .  e r: l< harvk lrorma f ir in

Over ly ing the Star  Po in t  Sandstone is  the coa l -bear ing

B lackhawkFo rma t i on ,Ehemidd led i v i s . i ono f t heMesa -- , :

verde group.  The B lackhawk cons is ts  o f  a l te rnat rng

sands tone ,  sha le  r  and  coa l  beds  r '  w i th  Eh in  beds  o f

. i larg i l l aceous  f reshwa te r  l imes tone  occu r r i ng  occas ion -

a l l y .  The  sequence  rep resen ts  depos i t i on ,a l ce ra t i ons

between l i t to ra l  and lagoonal  sed iments .  The format ion

i s  app rox ima te l y  1 ,000  fee t  Eh ibk ,  w i th  the  va luab le

ac o a , l  s e a m s ' l o c a t e d  w i t h i n  E h e , t r o w e r  4 0 0  f e e t  ( D o e l l i n g ,

. ' .
Lg72) .

The sanfstone beds are f ine to medium-grained (  Spiek€r r

1931)  and  ye l l ow-g ray  to  tan  i , n  co lo r  (Doe l l i ng ,  , .

Lg l2 \ .  The sands o f  the B lackhawk are  genera l fy

cemented by ca lc ium carbonate  or  s i l i ca ,  w iEh Ehe

except ion o f  a  few loca l ized areas in  which Ehe cement

i s  a lmos t r  en t i re , l y  c lay ,  I ron ,  i s  a l so  p resen t  i n

the  cemen t  o f  a l l  buE  the  pu re  wh i te  sands tone  (Sp ieke r ,

', O
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C a s C l e g a t e  S a n d s t o n e

' [ h e  c a s t l e g a t e  s a n d s t o n c ,  g , e n e r a l l y  c o n s i d e r e c l  t h e
j

basa l  member  o f  t t r e  P r i ce  R ive r  Fo rmaE ion  (  Sp ieke r ,

1931 ,  )  cons i sEs  o f  
'  

mass i ve ,  h i gh l y  r es i s t an t  med ium

to  { :oa rse -g ra ined  sandsEone  beds  con ta in ing ,  i n  p laces ,

cong lomeraEe  w i th  a  ma t r i x  o f  g r i t  (  Doe l -  l i ng  ,  L972 ' )  ,
'

I  t  -L  s  thought  to  be o f  mar ine or ig in  (  Pau l  ta l ie r  Company,

L97 .7 , ) .A l t hough theCas t1egaEeoVer l i es theB lackhawk

For rnaL ion ,  i t  appears  ba r ren  o f  coa l  i n  t he  P la teau
l

I  e a : ;  e  a r e a  .

P r i c e  R i v e r  F o r m a E i o n

The  l i - cho log i c  cha rac te r i s t i c s  o f  t he  P r i ce  R i ve r

Fo r rna t i on  and  E t re  under l y ing  Cas t l ega te  Sands tone

a re  s im iLa r  I  howeve r ,  t he  Cas t l ega te  member  i s  d i f f e ren -

t i a t - ed  f r om the  P r i ce  R i ve r  by  i t s  c l i f f - f o rm ing

cha rac te r i s t i c  (  Sp ieke r ,  1931  )  .  L i ke  t he  Cas t l ega te ,

t he  P r i ce  R i ve r  Fo rma t i on  cons i sEs  o f  me r . l i um  to  coa rse -

g ra ined  sands tone  beds  w i th  occas iona l  renses  o f

sha l -e .  A t t hough  t he  un i t  has  a  h i gh  po ros i t y ,  i t s

appet rent  low permeabi  l -  i  ty  (  cordova ,  Lg64)  reduces

iEs  wa te r  y i e l d i ng  capab i l iE i es  excep t  t h rough  f r ac tu res .
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Nor th  Ho rn  .Fo rma t i on

Theyounges tgeo1og i c fo rma t i onw i t h i n the1ease

a rea  i s  t he  No r th  Ho rn  Fo rma t i on ,  wh i ch  eaps  t he

Pr i ce  R i ve r  Fo rma t i on  on  Gen t r y  Moun ta in  (Doe l1 i ng ,

1972 ) .TheNor thHo rn , . t he1owes tmembero f t he

l , . l a sa t ch  Group ,  cons i s t s  o f  va r i ega ted  sha les ,  i r *

r egu la r  beds  o f  g ray ,  b rown  r  o r  c ream co lo red  sand_

s tone  o f  va r i ous  t ex tu res ,  and  t h i n  beds  o f  s t ee l__

g ray  and  c ream co lo red  l imes tone  (Sp ieke r ,  1g j1 ) .

Su r f i c - i a l  Depos i l g  -  , ,

A  f ew  sma l i -  a reas  i - n  t he  eas te rmos t  pe rm i t  a rea  a re

c  ove red  w i  t h  Qua te rna ry  g rave  J  .  The re  a re  no  a l l _u -

v i a l  depos i t s  w i t h i n  t he  a rea  t o  be  a f f ec ted  by

the  m in ing .  L i kew i - se ,  t he  pe rm i t  a rea  i s  no t  p rone

to  s l i des .

6.  /u .z St ruc ture

s t ruc tu ra l l y  t he  s t ra ta  i n  t he  I l I asa tch  p la teau

gene ra l l y  d i p  sou the r l y  ( s l i gh t1y  sou theas t  o r

sou thwes t )  a t  ang les  o f  1  t o  3  deg re€s .  Th ree

ma  j  o r  no r t h - sou th  t r end ing  f au l t  zones  have

been  de f i - ned  i n  t he  Wasa tch
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P la teauCoa1 .F ie l d .Eachzone i s thep roduc to f '

a  h :Lgh b lock f  au l  r  w i th  ex tens ive  mj ,nor  f rac tur ing

w i t l r i - n t heg raben .TheBea rCanyonMine i s1ocaEed

in  l - he  P leasan t  Va l  l ey  l r au l t  Zone .  The  ve r , t i ca l  d i$p lace -
. l

ment  be tween  a  few  feec  and  200  feeE  p lus .  A  ma jo r
'

f au ]L f sepa ra tes rheBea r ' 'CanyonMine f romtheT ra i t

Canyon  M ine .  (  No te :  Geo techn i ca l  sec t i on  and  t he

rn ine  map  f  o r  Bear  Canyon  a re  I  oca ted  i n  t he  append ix .  )

D i  sp lacemen t  on  t t r i  s  pa r t i cu la r  f  au l c  i s  es t lmaEec l  '

'
t o  be  220  f  ee  E .  I )u r i ng  rhe  m in ing  o f  rhe  Bear  canyon

searn severa l  minot  fau l rs  were d iscovered in  Ehe

. aTra i  I  Canyon  M ine  .  ' f  hese  f  au l  t s  may  e f  f  ecE  Ehe  m in ing

r

o f  o E h e r  s e a m s .

6.5 GEOLOGY OF THE COAL BEDS AND ADJACENT UNITS

S tL,gt iSr,aply

A l t o f [ h e g e o l o g i c f o r m a t i o n e X p o s e d o n o r a d j a c e n t t o

r h e  p e r m i t  a r e a  a r e  C r e t a c e o u s  m e m b e r s  o f  t h e  M e s a v e r d e

g r o u p ,  w i  t t r  t h e  e x c e p t i o n  o f  r h e  N o r t h  H o r n  F o r m a f  i o n ,  w l - r i c h

i s  T e r t i a r y .  T h e  m i n a b l e  c o a l  s e a n l s  a r e  l o c a t e d  r n  E h e  U p p e r

B l a c k h a l w k  F o r m a t i o n ,C r e t a c e o u s
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o . ) . 1 l 4xp l .o ra t i on  and  D l i l = l i ng

6 .5 .1_ .1 - Tes t  Bo r i rg "

Co-Op  has  no t  done  any  [es t  bo r ings .  A  reques t

was made to  Nor thwest  Carbon for  t t re  in for** i ron
'

f r omNr : r t t rwesECarbonconce rn ingd r i 1 l i ng
.

No r tho f [ hepe rm i tbounda ry 'wh i chwou ld . .

be  i nco rpo ra tec l  i nEo  the  p lan ,  bu t  t he  
' t uq . r *s t

r Jas  no t  g ran ted .

The  app l  i can t  respec t  f u l  t y  reques  t s  t haE

the  d i v i s i on  supp l y  t he  app l i can t  w i t h  t he

Utah  Geo log i ca l  and  M ine ra l  Su rvey  repo r t s

re fe r red  t o  i n  t he  ACR.  See  Append i x  GL .

6.5 .2 GEOLOGY

G e n e r a l  S E r a t i g r a p h y

T h e  e x p o s e d  g e o l o g i c  c o l u m n ,  i n  a s c e n d i n g  o r d e r ,

c o n s i s t s  o f  t h e  M a n c o s  S h a l e ,  t h e  S t a r  P o i n t  S a n d s t o n e ,

t h e  c o a l - b e a r i n g  B l a c k h a w k  F o r m a t i o n  a n d  t h e  C a s t l e g a t e

S a n d s t o n e  M e m b e r  o f  E h e  P r i c e  R i v e n  F o r m a t i o n .  A 1 1

o f  t h e s e  g e o l o g i c  u n i t s  a r e  C r e t a c e o u s  i n  a g e .  T h e

S [ a r  P o i n t  S a i , . , : .  t ] o n €  L h r o u g h  t h e  P r i c e  R i v e r  F o r m a t i o n
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composes  t he  Mesave rde  Group  i n  t h i s  l oca l i t y .

The  Mancos  S t ra l e  f o rms  t he  i n i t i a l  s t eep  s l opes  r i s i ng

f rom the  washes  wh i ch  i n  t u rn  i s  ove r l a i n  by  t he

in i t i a l  c l i f  f  - f o rm ing  S ta r  Po in t  Sands tone  ( r , .  .  .  .

t h i ck *bedded  to  mass i ve  beds  separa ted  by  subord inaCe

Mancos - l i ke  sha le ' , .  )  
( 1 - )

T h e  B l a c k h a w k  F o r m a t i o n  i s  c o m p o s e d  o f  a l t e r n a t i n g

s a n d s E r l n c s ,  s h a l . c s ,  m u c l s t o n e s  a n d  c o a l  r e p r e s e r r t i n g

m a r i n e ,  t r a n s i t i o n a l  a n d  t e r r e s c r i a l  v a r i e t i e s  o f

s e d i m e n t a E i o n .  D e p o s i t i o n a l  e n v i r o n m e n t s  o f  t h e

B l a ' c k h a w k  F o r m a t i c l n  i - n c l u c l e  l i t t o r a l ,  l a g o o n a l ,  e s t a u r -

i n e  a n c l  s w a m p  t y p e  c n v i r o n m e n t s .  ' , f t r c  l l l a c l c h a w k  o u t c r o p s

t o  f o r m  a  s L e p  a n < l  s l o p e  t o p o g r a p h y  s l i g t r t l y  l e s s

r e s  i s t a n L  t h a n  t h e  S t a r  P o i n t  b e l o w  a n d  t h e  C a s t l e g a t e

a b o ' v e .  M u l t i p l e  c o a l  s e a m s  a r e  f  o u n d  w i c h i n  E h e

l o w e r  3 5 0  f e e t  o f  t h e  B l a c k h a w k .

T h e  C a s t l - e g a t e  M e m h e r  o f  t k r e  P r i c e  R i v e r  F o r m a t i o n

m a k e s ;  u p  a  m a s s i v e ,  r e s i s t e n t  c l i  f  f - f o r m e r  a b o v e

t h e  8 1  a c k h a w k .

t  1 )  19
W a s a t c h  P l - a E e a u
u . G . M . S . ,  H . H .

72 ,  Cen t ra l  l J t ah
,  Book  C l i f f s  and
Doe l l i ng .

C o a l  F i e l d s  :  S c v i e r - S a n p e t e ,
E m e r y ,  M o n o g r a p h  S e r i e s  N o .  3  ,
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S I r u c  t u r e

The Bear  canyon fau l t ,  wh ich is  par t  o f  the nor th-

souLh t rend in8P IeasanEVa11ey fau l t zone , i s t he

on ly  ma jo r  s t ruc tu ra l  f eaEure  i n  t he  s tudy  a rea  wh ich

has  any  e f fec t  on  the  m ineab i l i cy  and  con t i nu i t y

o f  t he  coa l .  D i sp lacemen t  on  t h i s  pa r t i cu l a r  f au l t

i s  es t ima ted  by  t he  au t -ho r  t o  be  200 '+  i n  t he  v i c i n i t y

o f  Bear  Creek  campground  on  Ehe  no rEh  s ide  o f  S ta te

H ighway  31 .  The  wes t  s ide  o f  t he  fau l t  i s  down  re laE ive

to  t he  eas t  s  i c l e  .  r n  t he  v i c i n i t y  o f  t he  Bea r  Canyon

l ' l i ne ,  sec t i on  24 ,  Townsh ip  L6  sou th ,  Range  7  Eas t ,

t he  fau l c  i s  bu r ied  by  a l l uv ium,  however ,  Ehe  fau l t

t r ace  exp resses  i t se l f  i n  t he  fa l l s  i n  t he  NWA,  N . [ . t p *

o fSec t i o r r2 /+ ,Townsh ip16Sou f l r ,Range7 f i as fanc l

c l i sp l acemen ta t t h i spo inE i sappa ren t l y l essEhan

f  i ve  f  ee t  .  s t ra ta  imrned ia [e l y  bo rde r ing  the  f  au l  t

i  s  d i s t r " r rbed  and  i ncons i s ten t  i n  spa t i a l  a t t iEu r1c

w i t h  equ i va lenL  s t r a ta  i n  t he  s tudy  a rea  eas t  o f

t he  Bea r  canyon  f au lL .  Th i - s  w i l l  no  c l oub t  have  a

l im i t i ng  e f f ec t  on  t he  ex ten t  t o  wh i ch  coa l  can  be

m ined  i n  t he  immed ia te  v i c i n i cy  o f  t he  f au r f .  The

Bear  Canyon f  au l  c  marks [he wes tern  bounc lary  o f  the

s fudy  a rea

s t ra ta  eas t  o f  t he  f au t r  a re  nea r l y  ho r i z r : n ta l  i n

a t t i t ude  p rov id i ng  exce l  l en t  m in i ng  cond i r i ons  .
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Coa l  ou t c rops  s l i gh t l y  l owe r  i n  e l evaC ion  i n  t he

sou the rn  po r t i on  o f  Che  a rea  than  i n  the  no r the rn

po r t  i on .

Sma l l  f au l t s  no ted  i n  Lhe  f i e ld  a long  ou tc rop  h re re

i n te rp re ted  I o  be  I a r rge l y  o f  non - tecEon i c  o r i - g i n

( * . g .  l anc l s l i de  and  s l ump)  by  t he  au tho r .  O the r

f  au l t s  obse rvec l  d id  no t  exp res  s  d i sp lacemen t  o f  su -

f  f  i  c  i  ent  magni  [ude to  be proh ib i  t  i ve  to  mi -n ing .

Coa  I

Mu l t i p le  coa l  seams  a re  found  i n  the  l ower  350  fee t  ,

cned .o f  the B lackhawk Format ion as was prev ious ly  nrent i r

I n  ascend ing  o rde r  t he  seams  a re  as  fo l l ows :  H iawa t ' l t a ,

Bl ind Canyon, Bear Canyon and the upper becl"  ,  
(  1 

:

(  see  Tab le  L  f  o l  l ov . r i ng  )  .

None o f - -  the  coa l  l i  es  a t  dep ths  o f  rno re  f  han  1  r  t ]00

i n  t h e  s t u d y  a r e a .  D e p E h  s h o u l d  n o t  b e  a  l i . m i t i n g

f a c t o r  i n  m i n i n g .

I t  w a s  n o t e d  i n  t h e  f i e l d  t h a f  s f r a t a  s i t u a [ e d  a t r

e l e v a t i o n s  c o n s i s t e n t  w i t h  t h e  u p p e r  b e d s  s C r u c t u a l

hor i  zon rdere bacl ly  burnecl  and not  of  econorn ic  i rnpor tance.
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LO},l ER HUNT I }{GTON CANYON FEIT

Upper  beds

Interval

Bear Canyon bed

In terva l

BI ind Canyon bed

fn terva l

H iawatha

Sta r  Po in t  Sands tone

0-6

200

0-10

40-60

0-10

40-50

5*8

Autho r r  s  No te : Hiawatha Lo B l ind Canyon in terva l  can

be  as  g rea t  as  110  f ee t .

TneLe 1 (Arrrn DoEr-urNG, 1972)
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The Bl ind Canyon and Bear Canyon seams were measured

and observed a t  var ious po inEs in  the s tudy area

by the author ,  however ,  these .seams were t raceable

on l y  l oca f l y  i n  Bea r  Canyon .  L im iLed  t r aceab i l i t y

o f  t hese  E rvo  seams  i s  a tE r ibuLed  to  the  l en t i cu la r

na tu re  o f  Ehe  sea rns  ,  t he  ex ten t  o f  s l ope  deb r i  s  ac t i ng

as  cove r  and  I  o r  depos i t i ona l  i r r egu la r i t i e r .  
(  2

H .H .  doe l l i ng  i nd i ca tes  the  Bear  Canyon  seam i s  p resen f

i n  Le f t  Fo rk  o f  F i sh  Creek  Canyon  (eas t  o f  Bear  C reek

Canyon )w i chach i cknesso f6 .5 fee t , . howeVer , t l r i s

measu remen t  was  no t  ve r i f i ud .  
( 1 )  

Doe l l i ng  a l so  has  a

!7 .3  foo t  measuremen t  i n  t he  Bear  Canyon  seam in

Bear  Canyon  Eha t  was  no t  ve r i f i ed  i n  t he  f i e ld  poss ib l y

because th is  par t icu lar  exposure has s ince been covered

by  s l ope  deb r i s .

A smal l  ad i t  approx imate ly  50 feet  in  length  and

inLe rp reLed  as  pene t ta t i ng  the  Bear  Canyon  seam'  (mea=

suremenr  M-5 )  ,  and a  longer  ad i t  approx imate ly  300 feet

in  length  and in terpreEerd as penet raEing the B l  inc l

Canyon  seam {measuremen t  M*7 ) ,  we re  d i scove red  i n

Bear Creel< Canyon ,  Sec t  ion 24 ,  Township t  6 South ,

Range  7  Eas t .  The  fu l l  exEen t  and  h i s to ry  o f  t hese

work ings  i s  no t  known .  The  fac t  cha t  t hese  Ewo  seams

/ ? )r  - , 1 9 3 1 - ,

U . S . G . S .  B u l l e t i n
The  Wasa tch  P la teau  Coa l  F ie ld ,  U tah ,

B1 -9 ,  E .M .  Sp ieke r .
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are not  t raceable  for  any s ign i f icant  area beyond

these  o ld  work ings  i nd i ca tes  the  subord ina te  na tu re

of  the Bear  and B l  ind Canyon seams .

In  Ehe  SWt ,  SW? o f  Sec t i on  24  ,  Townsh ip  1 -6  Sou th ,

Range 7 East  the Bear  Canyon Mine is  located.  Two

seams r^rere worked there ,  the upper of  which i  s the

Bear  Canyon  seam (  e leva t i on  7  ,42O fee t  )  and  the  l ower

o f  wh i ch  i s  t he  H iawaEha  seam (e l eva t i on  7  r34A  fee t ) .

Th i s  i n te rp re ta t i on  i s  based  on  the  seams  s t ra t i g raph ic

pos i t i on  above  the  S ta r  Po in t  Sands tone .  The  B l i nd

Canyon  seam apparen t l y  has  p inched  ou t  o r  been  rep laced

in  t h i s  l oca l i t y .  The  m ine  l t es  on  Ehe  wes t  s i de

o f  t he  Bear  Canyon  fau l t .  The  p resence  o f  Ehe  H iawa tha

and Bear Canyon r ;  eams at the mine lend credence to

the  au tho r ' s  op in i on  t ha t  t hese  seams  a re rp robab l y

p resenEac roSScanyon to theeas twhe re theywere

ue  t o  s l ope  cove r .

The  H iawaEha  seam was  i den t i f i ed  Eh roughouE Ehe  ma jo r i t y

o f  t he  s tudy  a rea  based  on  i t s  s t r a t i g raph i c  r e l a t i on -

sh ip  wi th  the ,under ly ing Star  Po in t  Sanc ls tone.  The

Star  Po in t  SandsEone i  s  cont inuous and consp i -cuous

wi  th in  the area covered by th i  s  repor t  .  tn lh i  le  the

H iawa tha  seam was  no t  measured  i n  Le f r  Fo rk  o f  F i sh

1
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Creek  Canyon  hy  th i s  au thor  o r  p rev ious  invesE iga to rs

( i . e .  E . M .  S p i e k e r ,  F l . H .  D o e l l i n g ) ,  t h e  p r e s e n c e

o f  t h e  R e i c h e r t  M i n e  ( l { i a w a C h a  s e a m  a f c e r  D o e l l i n g )

i n  S e c t i o n  2 O ,  T o w n s h i p  L 6  S o u t h ,  R a n g e  B  E a s t  s u g g e s t s

t h e  i n t e r s t i t i a l  p r e s c n c e  o f  t h e  H i a w a t h a  s e a m  i n

L , e f t  F o r k .  W h e r e  i d e n t i f i e c l  a n d  m e a s u r e d ,  t h e  H i a w a t h a

s e a m  a c h i e v e r J  m i n e a b l e  C h i c k n e s s  i n  a l l  b u t  o n e  i n s t a n c e

(  3 . 3  f e e [  m e a s u r e m e n t  M - 2  )  .  H o w e v e r ,  c o a l  t h i c k n e s s

a t  ou tc rop  i s  i nvar iab ly  th inner  than  the ,  subsur face

t h i c l c n e s s .  T h e  H i a w a t h a  s e a m  a v e r a g e s  5 . 9 6  f  e e [  i n

t h i c k n e s s  i n  t h e  a r e a  i n s p e c t e d .  S p e c i f i c  w o r k  a c c o m -

p l  i  s h e d  i  s  s h o r u n  o n  t h e  g e o l o g i c  m a p  (  E n c l o s u r e  1  )

a n d  c o l u m n a r  o u t c r o p  s e c t i o n s  ( F i g u r e  2  f o l l o w i n g

p a g e s  )  .

Wel l  conso l i da ted  sands tone  fo rms  Ehe  roo f  and  f l oo r

o f  t t r e  H iawa tha  seam in  t l r e  ma jo r i t y  o f  l oca t i ons

inspec ted  a long  ou tc rop .  Th i s .  s i f ua t i on  p rov ides

exce l lent  rn in i -ng,  cond ic ions and h igh coa l  recovery

pe rcen fages  as  i s  demons t raEed  by  90  to  96  pe rcen t

recove ry  o f  t he  H iawa tha  seam aE  the  l ( i ng  M ine  app rox i -

matety  f  i -ve  mi  les  NNE of  the s  tudy area .  
(  t  )

D o e l l i n g  s t a t e s  E h a t ' r e x t e n s i v e  m i n i n g  u n d e r  G e n t r y

Mounta in  (  a  shor t  d i s tance  due  nor th  o f  Bear  Creek

C a n y o n )  r e v e a l s  [ h a t  L h e  H i a w a t h a  i s  c o n t i n u o u s  i n

t h e  a n t i  c i p a t e c l  t h i c k n e s s ' r .  
( 1 )
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6.5 . / ,

6 .5 .5

/ r /
O . J . O

6 "6 .1

6 .6 .2

6 .6 .3

C o l u m n s  : r n c l  C r o s s - S e c t i o n s  ( A p p e n d i x  6 * A )

C o a I  R e s e r v e s  ( S e e  p a g e  1 - 3 )

/ r r no . ? . ? . 2  O o a l  c h a r a c t e r i s t i c s  ( A p p .  6 * 8 )

C o a l  a n d  r o c k  s a m p l e  s j - t e s  ( S e e  P l - a t e  2 - 2 )
t '

6  , 5 .6  .  1  Rock  cha rac te r i s t i c , s  (App .  6 .  C  )

M in ing  haza rd "s  
' (  

Sue  Append ix '  3 -B  )

Su r face  haza rds  (See  Sec .  3 .5 .8 ;

Impac t s  o f  m j -n i ng  (See  Sec .  3 .5 )
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Systern Scrics St ra l ig rap l l ie  tJ r r i l

'[hickness

( l'ccl ) l lcscriplion

&
d
l,i
&
tll
F

Eocene Green River Formation Chiefly greenish lacustrine shale and siltstone.

g&
p

L?
()
(rt
IA
(g

F

Cr llton lios 111;1 1 i1y1 1 300, | ,500 Vlricnkrrct l  shl lc wi l l r  s;rrrdslonc lnd l imcsloftc lcrrsus,
t l r t t : l : i ' s l  l r r  l l r c  r r r r r t l r .

Paleocene F'lagstaf'f
Lirnestonc

200-1,500 Dark yellow-gray to crcanl lilnestone, evenly bedrJed
with minor omounts of sandstone, shale and vol-
canic ash, ledge former.

North Horn
Formation

(Leiwer Wasatclr)

500-2,500 Variegated shales with subordinate sandstone, conglom-
erate and fieshwater limestone, thicke-ns to north,
slope former.

)

a

o
trl
U

F
trl
&
LJ

I

?

Maestrichthian

:I
o

4)
T'
Fq.)

(tI

rl)

x

Price River
Formation

600.1,000 Cray to white gritty sandstone interbeddetl wirh sub-
ordinate strale and conglomeratc, ledgc and skrpc
former.

Canrpanian

Castlegatc
Santlstone

ls0. 500 White to gray, coarsc-grained often congkrmeratic urntl-
stone, cliff fornrer, weathers to slrarlcs of brown.

Blackhawk
l"ornralion

MAJOR COAI,
St:Alr{S

70t)- 1,000 Yetlow to gri ly, f ine- lo rnediuur-gririncd sundslonc,
interbedded with sutrordinute gray, nrrrl cilrbon;l,
ceous shale, scveral thick crral scanrs.

Star Point
r Sandstone

90. | ,000 Ycllow-grly ntassive clit ' l- l irrrning silnd$l{}nL', ul 'tcn,irr
several tongu€$ separated by Masuk Shalc, thickens
westward.

Santonian

q.)

v1

o
c
GI

=

Masuk Shale 300- | ,300 Yellow to blue-gray sarrdy shulc, skrpe fonner, thick
north and central platcau area, thins soulhward.

ln

Emery Sandst0ne

coAI. (?)

50- 800 Yellow-gray friable sarrdstone tongue or tongues, clif{
forrneq may contain tval (?) in south part of
platcarr  i f  nrapping is corrcct ,  t l r ickclrs l ( '  wcst  und
urtrtlr. Coul mlty bc prcserrt rrr strbsurlirce to wcsl.

(loniacian l l luc (}atc l
Mcr r rbcr

t,500-?,400 l ) : r le blrrc-gray,  not lu lar  anr l  i r rcgrr l l r lv  bcddcd l r r l r ine
rnut ls lut tc anr l  s i l ts l , , r rc wi t l r  ssvural  atct t lcr i ( )us
bcds, weathers inlo low rull ing hil ls urrd hadlands,
thickens northcr ly.

Turonian

Ferron Sandstone
Menrber :

MAJOR COAI."
SF:AMS

s0- 950 Alternating yellow-gray sandstonc, sandy shale and
gray shale with important c'r.ral beds of Enrery coal
field, resistanl cliff f irrmcr, thieketrs to the south.

Ccnonunian T'ununk Shale l
Mernber

400- 650 $lue-gray to black slndy nrarinc slopc lirrnring rnud,
st{)ne.

U.rk  r i t r t  S. r r rdsto t tc

I,TINOR CoAT,

U" (rU Var  i i l l - r l u  l ! t s c t t t l ; l age  s  u  l '  y ' . ' l l , , r v  g r l i . y  : , r t l r l : , l t r l r r . ,
ctrnglt lrncrutc slr l lu arr, . l  ntt t l .  I tcds lcrr l  rcular lrr t l
d iscont inuous.Albian

l i igttrc 5. Ccnqral izct l  scel ion ul 'rock ftrrrnations, Wasatclr Pl l tcau col l  l ' ic l t l .
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flENTRAL WASATCH PLATEAU CASTLE VALLEY I

Cont inent ai  !

Lagoonal

Li t torel

i\larine

E
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Flagstaff Limestone

North Horn
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Figure 13. Stratigraphic conelation diagram fr"f,ral wasatch t'lateau to tne nenry lvruulrra'r''
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lltutt Ocolugtcul ur*l MLttyrtl,,t1ttal $uryc.tt Muttu64i,1)h,gcrlar [r,, . : ,' i

Blaskhawk Fornution

' l 'he l ltachlri lwk irr the Mcsavcrttc Crotrp of the Waratch Platcau

conttirrs hrportartt coal rcarns ilr thc lower lralf ol' thd.' lbrlttatiun.

: Thc ?00. t0 I ,000.foot urtit, tcss resistant thtn ilt0 urrile thut colrlai||
t 
it, co,,rists of altcrntting *rpl. anrl clitf.l'orntitrg urtit! {l-ig.ure {r}'
'tirc clift'.lbrilung urrrdsftln*n afe gcrrerully ycllow'g,ruy rfr whitu'gruy

on frcsh surlucei and wrjathcr t(t rttutlcu of tan,yellow pr brown' ln

phcc8,rlrey ar€ reddcnsd by tlrc natural burnirrg .rl-.ilittliy.,:,:11
$tlilus. Surr{s nrc l'ilrc, to urcttitrnr.grAinctl altrl ccmclttptl hf 0lllr0r

s-i;ii; or rilisg. ln s l'ew phc* tlrcy are lrgitlaccout. trrl.rn colrrrc thc

Cglllgtrt, OceirUurtllly tlrc irutt lril$ [rcn leauh$d by titrgntttc ilcld$

trun.cuvor i l rg$wt l l I |pEatr . . | t | rgHntJstutreigwl i l te.

tiitrpcs of the l'ornratiott are tnads of vlrlbus t.Iryi of lhllc

alrd cual. ' 
' l ' lre slralcu, contirruttul in origtn, sutrsisl uflt lrrur; kiuds:

Ctuy shalu-su[t, granular, gray to Erecll i tt ctl lor ulcl t l tc l l lo$t

colrtrnbrt; carhonitccou$ SlralC itt vlriottr sltadcs of].brown arttl

black; attd stnokc grly'ulralc uurrully l$ociatcd wi[h tlre coal'
: :

Otlrcr slrata includc l:nrblc rlralcy $andstoncs, uuuillly tlrltt and
platy, ltral lro cqnnttted lorlscly by calciuttt carbortutc, [tt 'ronw

1 r | . r r ; a r t l t c t o c k g r a t l c r k t t u i t l t h t r p u r c U t t t c s t o t t c " i '

'  Ttre pro;lortion ol' shals to'urrrtlsturtc is Brgiltsr in tlrc norlh
plr t  o l  t l rc f ic ld as colrrpurcd to t l rc $uuth,  but  total  c l runge i r t
chaructcr ol' thc lirnttatiotr is sligtrt. lrt a scctiun incarurer.l by
Sprchcr ( t93 | , p. 30-33) thc urrit consists of orre.tlr ird shalc and
lwo'tlr irds sartdstonc. Kcy betls ure lucal in cxlsnt airrl cach urca
has i1s owrt grouping. An cxccption is thc Aberdcfrt Salrd$trttte

" Morrrbnr. ll urulerlics thE Custlogutc "A" c{rill bcd atrd cart bc
traccrl I'rurrt tlre Corrlou Creck area $outlrward to $cntry,ltidgc
rtcar Wal l i r .

' l ' lrc lrrr,v$r corrlact uf the l l l lskhawk wils dclind.t try Spickur
(1931,  p .J5)  i l$  " l l t c  c lcur ' cu t  u t lpc r  sur l i cc  o t ' the  Star  l ' u in t
Saldslortc,"  bul  Youlg (1955, p.  l l tJ)  rsdcl i r ret l  t l r t i  harc ui  ths
bottour ol ' ths $iglrirrg Cloytrlt Tortgrrc. Ytruttg'$ wurk r;onccrtlrated
orr l lrc l louk Clrfl 'r coarl f iclt l lo the out, bul his rcpoqtt add tu tlrc
ulrdclr lar tdrrrg of  thc l l lacklr lwk i t r  t l rc Wuurlul t  Pl l t r :au l ' ic ld.
Exccrprs l 'roin trir rcport I 'otluw:

lry,remd dcporitr of snd*ono, rltdr ryd e*xl worc dpvdopq boltln l brrrior
bur, lnd wlrcre thc* dupoCu occur llro unrlcrlyutt nnd{onc h *lmurt

' and uf rhe ltook CttlTr rt $lorn, Ulrh (rimultrnqrCy rbo drrtblrn wC of

' 
rnd Abcrdsrn nrcmbcrr rrs prcront rnd botulio them ir r$out 60 fo+t of

of thc Ahlrlsun lr{unhcr ilt lb$$t UOO tcct of udtlftrtnlirtcd ood
nrsluuror of the Dlnckhrwlr" uhrch rro brgcly hsoonrl b{t nul includc
urnrs nthtttl lloodpl.rin rlcpurllr in thc ilPpsl lru[llon.

;  "  _ _
Thc ctxrrmcrciaf coal bedc li{: in the lower 250 to 350 fect

ol' tlrc l 'ornratioltl $ont€ tlrut unitr lrc In tlrt uppor put. Two of
thu trrrrrc irrtportartt cod bcrJs rrc tlrc tfiawitttn altd Ctrtlcgatc
l ' A "  b g d .  I

.  \ i
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COM|uERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICEST 218 NORTH LA SALLE STREET, CHICAGO, tLLft{OtS A060l AREA CODE 9le ?e0'Ea3a

:STERI,{ I}IVI$ION MANAGfi R
EAIL D. PATffH,

t : iLHASE AODRESS ALl"  COft f : r [ :gFr"rg,Jf i l : i l i ( ] f  f  i ]

March 2, 1982

224 tiouth Certron Avufius
Prlce, utah 8{501

Phone: {8{11} 0ll7.t$10
' I. HP MINING CO

) P-o. Box 300' 
, Hr:ntirrgton, Utah 84528

Sample identification
by

Co.op lvlining Co;
*2

Klnd of sample
reported to us Coal

$ample taken at

Sample taken by Co-op Mining eo.

Date sampled )ooo(

I

Date received 2-26-82

Analysis report no. 5?-8990

SHORT PROXIMATE A}IALYS$

As Received

I Moisture
t esh

Btq/Ib
* ,Su l fu r

4.  70
7 .49

L2937
0 .41

D{y-Ea.si s

xxxxr(
7. 86

r3575
0 ,43

\  *  Air  DrY loss = 3.07
Moisture, Ash-free Btu = 14733

Pourds of SO2 per 10^5 Btu = 0.63
t'loist. Mineral matter f,ree Btu * = 14088

( Based on as rec I d npi sture) *
Pounds of Sulfur per 10^6 BEU = 0.32

JBldr

Originol Copy Watcrmarksd
For Your Protrction

|.l!rtaoL. rv rnil.at. Di{.qa/4 a. rd €lr.a{- rar i*ou, va tiAuas,ct!*ey{(.ry.aa,!na -rt.lo i0laarp. [. toa.aoo{or|t{taqwtr.l,4. a r,

,,_**#,

Bt.AlR, MNnagor, Prle l.sboretory
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Salnple

,;

Locat  iorr  Co-oD Mi ne
+ -

Seirm,*S.ggc_Cgryg.n..gegln *.,*.,...
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GENETTAL OFFICES: 228 NORTH LA

TESTING &
SALLE STHEET, CHICAGO,

HNGiIUEERING,GO.
rLLlNols 60601 AFEA COOE StZ ?eO'S431

DIVISION MANAGER
LTOYD W. TAYLOR, JR.

ffiP I.,IINTNG @{PAIW
Box No. 300
Ifi:ntington, Utnh 84528

PLEASE ADDRESS ALL CORRES-FONDENCE TOr'*ib.z-fs:rlEf 
trEt'ayg"oet*vEn,_qqlg-Bg3gq

: oFFlcE TEf. (303J 9784772

Jnne 25, L979

)

Kind of sample
reported to tts rr

sample taken at

$ample taken bY

0ate sampled

Date received

o,

GDP/vt.
Driginal Copy Watermarked

For Your Protect ion

Floor Rock

xlooo(

gOP iltining (]].

:{}(>a<x

5-24-79

$ample identification
by

. '

GOP lulining Co.

Sarr{PLe No, 57+?L62
CO-W Mi-ne No-. 2
tlwrtington Cenyon

8 .4

5 .4

.61

4 :4

6 .4

0 ,0

65

26

9

Respectf ullY submitted,
OOMMERCINI TESTING & ENGINEERING CO.

#fi.&fu

1'

(CT&i3 Helper)
'i

A 72-82660Analysis report n.,.

SOIL T${ALYSffi
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G. D, PALMEH, Manager, Esnv€r Laboratory
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TESTING & E]UGINEERING CO.
SALLE STREET, OHICAGO, |LLINOIS 6060t Af ,EA CODE 312 726-8434

WESTERN DIVISION MANAGER
LLOYD W. TAYLOR, JR.

PLEASE ADDRESS ALL CORRESPONDENCE
10775 EAST 51st AVE., DENVER, COLO.8023S

oFFlcE TEL. (3oS) 373-4772

&}-OP MINING CO},IPIWY
Box No. 300
Hr:nb,ington, Ubah

:
Jr-rre 25, 19?9

Sample identification

Itcnf Rock

)coa<x

S-CP Mining, Co.

x)o(xx

5*24-79

Anafysis report,no, 7Z-BZ66L

SOTL ANALYSIS

)

Kind of sample
reported to us

$ample taken at

Sample taken by

Date sampled

Date received

o, *, "$8/oV 
h a t e r m a,. k e a

For Your Protection
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0 .0

Respectf u lly submitted,
COMMERCIAT TESTING & ENGINEERING CO.

4-rA

CO*OP !'t'lnrng Co.

sanpl.e Nn. 57*2L63, (Crng'Ilelper)
$-OP Mine No, 2
Iluntirrgton Carryon

G., D. PALMER, ftlanager, Dgnvsr Laboratory
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Kind of  sample
reported to us

Sample taken at

Sample taken by

Date sampled

Date received

Coal

Bear Canlon

Co-op Mining Co,

)()(}0(

11-4*83

PLEASE ADORESS ALL CORRESPONDENCE TO:224 s 'o"BPP,8Xfuil ffi','dl'liill
tlovember ]0, 1983

Sample identification
by

CO:.OP MinirE

Bear Canyon
Hiawatha Seam

t lqoisture
t Ash

Bt,u,/]b
t  Sul fur

0ivistoN 0F
fiI[., GAS & MINING

Analysis report no.57-]4270

SHMT PROXIMATE A},IALYSIS
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