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ilFil[ HORROCKS & CAROLLO ENGINEERS
A JOINT VENTURE

ONE WEST MAIN

P O. BOX 377

AMERICAN FORK. UTAH B4OO3

CMNDALL CANYON SITE WORK

SOiLS CERTIFICATiON

I, Gilbert R. Horrocks, do cert i fy that I am a
registered Professional Englneer and that I hold certificate
No. 2986 as prescribed under the laws of the State of
Utah. I further certify by authority of the owners I have
performed or caused to be performed various soil classi-
f lcations and tests as required by ttreOf f ice of Surface
Mining regulations and that these tests as contained in
the attached document are true and correct. I further
certify that the A-3 material proposed for the canyon fill
is acceptable for the use intended if  properly compacted
to 95% relative density fI-99) near optimum moisture.
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conpac ted  in  two  foo t  1 i f t s .  P roc to r  conpac t ion  tes ts  1v i l l  be

conduc ted  a t  regu la r  in te rva ls  to  assure  des lgn  qonpac t ion .  I

$amples  f r ,on  tes t  ho le  " ' I iC  2A7, '  have been ana lyzec l  f ,o r  s t ruc tu re

and cornpressab l l  l t y .  The mater ia ls  and p lans  fo r  cornpac t ion

have  been  rev ieured  by  regg ig te red  eng inee ls  and  cer t i f  i ed .as

accep tab le .  ( see  Exh ib i t  7A  fo r  phys ica l  ana lyses  and

eng iReer '  s  ce r t i f  i ca t ion . )

upon comple t ion  o f  the  shaf t  cons t ruc t ion  and the  f i r l

p rccess ,  the  f i na l  g radeo  n inus  hard -sur fac ing  and  requ . i red

dress ing ,  w i l l  have  been ' reached .

The  nna te r i a l s  t o  be  excava ted  and  used  i n  f i l l  cons t ruc t i on

have  been  sub iec ted  t o  che rn i ca l  ana l yses .  Sanp les  f o r  ana l ys i s

we re  ob ta i ned  f r on  t es t  ho le  "1 , { c  207  . , ,  Exh ib i t  7  desc r i bes  t h i s

t es t  ho le .  Exh ib i t  78  i s  t he  l abo ra to r v  r esu l r s .

The  exhaus t  sha f t  w i l l  be  Loca ted  on  a  }o r ve r  bench  eas t  o f

the  pa rk ing  l o t .  An  access  ramp w i l l  connec t  t he  exhaus t  sha f t

su r f ace  a rea  l v i t h  t he  pa rk i ng  l o t .  The  conc re te  co1 la r  o f  t he

exhaus t  sha f t  r v i l 1  p ro t . rude  s !  above  the  f  i n i shed  su r face

E leva t i on  su r round ing  the  sha f t .  A  sa fe ty  fence  r s i l 1  su r round .

t l re  shaf t  "

T i p i ng  -  Sha f t  cons t r t r c t i on  w i l l  be  i n i . t i a t ed

approva l  g ran tec l  by  the  co r respondence  q f  \ l " cember

and  con t i nue  un t i l  comp le t i on  app rox ima te l y  t r ven t l '

based  on

23 ,  1980 , i

non ths  hence .
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F in i shed  su r f aces  i n  sha f t  A rea  -  The  a reas  a r : ound  t he

in take  sha f t  and  assoc ia ted  bu i l d i ngs  r r ' i 11  be  ha rd -su r f aced  t o

fac i l i t a t e  movenen t  o f  na te r i a l s  and  equ ip i nen t  i n t o  and  f r on

the  sha f t  t h rough  t he  a i r l ock  doo r  sys tens  on  no r t h  and /o r

sou th  s i des  o f  t he  sha f t ,  and ,  a l so ,  t o  ma in ta i n  r eady  access

to  e i t he r  t he  ho i s t  o r  r n i ne  ven t i l a t i on  sys tems . ,

, 
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373.8 CLASS I i  ACCESS ROAT)

An  access  road  t o  c randa r l  canyon  ex i s t s  i n  t he  f o rm  o f  a

j eep  t r a i l .  Th i s  mus t  and  w i r l  be  i r np roved  t o  a  c l ass  r r  r oad

pe r  ex i s t i ng  regu la t i ons .  The  ne r , r  access  road  r v i l l  f unc t i on  as

a  r i gh t  - o f  - r vay  f r o r i , r  t he  u tah  s ta te  Rou te  6  t o  t he  sha f  t  s i t e

pe rm i t t i ng  veh i cu la r  access  f o r  pe rsonne l  anc l  ma te r i a l s .  The

road  r v i l 1  no t  be  a  coa l  hau l  r oad .  To  f ac i l i t a t e  sa fe  access

be t r veen  t he  p roposed  C randa l l  Canyon  road  and  U tah  S ta te  Rou te

6  a t  t he  mou th  o f  c randa l l  canyon ,  a  new  i n te r sec t i on  r v i l l  be

cons t ruc ted  t o  U tah  Depa r tmen t  o f  T ranspo r ta t i on  spec i f i ca t i ons .

(See  Exh ib i t  8A . )

The  p roposed  new  (o r  i np roved )  access  road  t o  be  con -

s t r uc ted  t h rough  t he  canyon  r v i l l  f o l l o r v  t he  gene ra l  r ou t i ng  o f

t he  p resen t  t r a i l .  }Vh i l e  adhe r i ng  t o  t he  spec i f i ca t i ons  f o r  a

c l ass  r I  r oad ,  t he  road  des ign  r v i 1 l  a t t emp t  t o  ensu re  t he  n i n *

imum amoun t  o f  cu t -and - f i 11  and /o r  s t r eam channe l  moc l i f i ca t i on .

I n  gene ra l ,  t he  ha rd -

8 "  be rms  on  each  s i de .  A t

s i de ,  d ra i nage  d i t ches  l v i t

cons t ruc ted .  A  bu r i ed  u t i

o r  bo th  be rms .

su r f ace  roadway  r v i l l  be  24 ,  w ide  r v i t h

the  edge  o f  t he  be rms  on  t he  h i l l  -

h  c ross roac l  cu l ve r t  p i pes  l v i t . l  be

l i t y  co r r i do r  r v i l I  ex i s t  l v i t h i n  one

A11  cu t

and  ou t f a l l

as  r equ i red

s ,  f i l 1 s ,

a rea  s  l v i 1 l

t o  p reven t

channe l  r e l oca t i ons  and

be  seeded ,  r i p rapped  o r

e ros ion .

cu l ve r t  - r ece i v i ng

o the r r v i se  t r ea t cc l

)



The  comp le ted  ne rv  access  road  w i l l  c ross  t he  s t r eam

channe l  i n  t h ree  l oca t i ons .  I n  t hese  l oca t i ons r  s l l f f i c i en t

b r i dg ing  w i l l  be  p l aced  t o  oe rm i t  t he  f l ow  o f  t he  peak  runo f f

f : : om a  "one -hundred -yea r  s to rm"

The  b r i dges ,  ?s  we l l  as  t he  access  roac r ,  r v i l l  be  des ignec l

t o  caT ry  requ i red  H?0 -516  l oad ing .

CULVEryT SIZES FOR CRANDALL CA].IYON, UTAFI

As  pe r  30  cFR  B17 . r6s (a ) ( r )  and  30  cFR  g77 .163 (c ) (1 ) ( i ) ,

t he  cu l ve r t s  i n  c randa l r  can l ' on  l ve re  des igned  t o  hand le  a  10 -

yea r ,  24  -hou r  s t o rm .  The  va r i ous  " f i nge rs "  i n  t he  canyon  we re

iden t i f  i ed  and  t he  nax imun  f  1o r r ,  r a tes  f  o r  a  10  - yea r ,  z4  -hou r

s to rm  h re re  ca l cu la ted .  The  cu l ve r t s  r r e re  t hen  s i zed  basec l  on

a  d i  s cha rge  ra te  o f  10  f l l s  .  I n  so rne  cases ,  no re  t han  one

c r t l ve r t  was  requ i red  due  t o  s0  cFR  B17 .163 (c ) ( z ) ( i ) ( c ) ,  nh i ch

s ta tes  t ha t  d i s t ances  be tween  cu l ve r t s  mus t  no t  exceec l  400 t

when  g rades  a re  be tween  6  and  10%.  The  nax imum road  g rade  i l r

c randa l l  canyon  i s  9%.  The  sma l l es t  cu l ve r t  used  r . ; as  1B l ' .

,7



WATER LI].IE ANI] GAS LINE

cu l  i na ry  r va te r  f  o r  ba th i ng  ,  e t c  .  ,  w i  1 l  be  ob ta  i nec l  f  r on

Pr i ce  c i t y  a t  t he  mou th  o f  c randa r l  ca r yon  and .  r r , i l l  b "  p i ped

3.73-C

t o  a  ho ld i ng  t ank  l oca ted

Exh ib i t s  No .  2  and  No .  6 .

s i zed ,  l oca ted  and  bu r i ed

road  a t  su f f i c i en t  den th

3.73-D MIN.E  VENTILATION SYSTEM

near  t he  D r i 1 l  l l o l e  l . lC  186 .  (See

)  f ne  p i pe l j ne  r v i l t  be  adequa te l y

i n  t he  be rm  a longs i c l e  t he  access

to  avo id  f r eez ing .

A  na tu ra l  gas  p i pe l i ne  (3 "  and  4 , ,  d i ame te r )  r v i 11  be

ins ta l l ed  by  t he  gas  company  ( r r i oun ta i n  Fue l  supp l y  compa ' y )

t h rough  c randa l l  canyon  t o  a  ne te r i ng  po in t  ad jacen t  t o  t he

ba thhouse  o f f i ce  bu i l d i ng .  The  na tu ra l  gas  d i s t r i bu t i on  sys ten

and  a l l  dev i ces  and  equ ipmen t  consum ing  na tu ra l  gas  w i l r  be

equ ipped  w i t h  a l l  necessa ry  sa fe t y  and  non i t o r i ng  c l ev i ces  and

aud ib l e  and  v i sua l  a l a rm  s i gna l s  r equ i red  t o  ensu re  t he i r  sa fe

ope ra t i on  and  comp l i ance  w i t h  s ta t c  and  Fede ra l  r egu la t i ons

rega rd ing  t he i r  use .

A  comp le te

tha t  w i l l  supp l y

ven t i l a t i ng  a i r

a i r sha f t .  Exh ib

fac i l  i t  i e s  .

m ine  ven t i l a t i on  f an

the lJo .  3  l l ine rv i  th

Tequ i l emen ts ,  r , v i l 1  be

i t  5  shows  t he  gene ra

and  a i r  hea t i ng  sys tem,

the  requ i red  t o ta l

i ns ta l l ed  a t  t he  i n take

1  a r rangemen t  o f  t hese

The  m ine  f ans ,

moun ted  i n  pa ra11e1

ope ra t i ng  a

and  w i l l  be

s  a  b l ow i . ng  sys ten ,  w i l

capab le  o f  p rov id i ng  t

l be

he  m ine

-B -



' :
w i t h  up  t o  1 ,200 ,000  cub i c  f ee t  pe r  m inu te  o f  a i r  a t  up  t o  r z ' ,

gauge  p ressu re

I r t i ne  a i r  hea t i ng  i s  r equ i red  t o  p reven t  sha f t  i . c i ng .  A i r

en te r i ng  t he  sha f t  w i l l  be  ma in ta i ned  above  3zo t .  a t  a11  t imes

by  an  i nd i r ec t '  na tu ra l  gas - f i r ed  hea t i ng  sys tem l oca ted  on  t he

in take  s i de  o f  t he  n i ne  f ans .  Exha t r s t  gases  f r om the  na tu ra l

gas  hea te r s  w i l l  be  exhaus ted  t h rough  c l uc t i ng  wh ' i ch  p toh ib i t s

t he i r  en te r i ng  t he  n i ne .

One  supp ly  f  an  w i l l  have  an  e rT re rgency  d iese l  po r re r  sys te rn

tha t  ac tua tes  upon  po rve r  l oss  t o  t he  f an  e l ec t r i ca l  s1 , s tem.

Th i s  emergency  sys tem l v i 11  be  conp le te l l r  au toma t i c ,  s t a r t i ng

and  s topp ing  upon  l oss  o r  r e -es tab l i sh rnen t  o f  e l ec t r j . c  po t {e r

f r om the  na in  power  sou rces .  The  c l i e - se l  sys tem r v i l l  be  capab le

o f  p rov id i ng  600 ,000  cub i c  f ee t  o f  a i r  pe r  m inu te  t o  t he  m ine .

3.73-E I, IEN J,ND IqATERI+LS FIOISTING SYSTEN{

As  sho rsn  i n  Exh ib i t  5 ,  a  n i ne  ho i s t i ng  sys tem w i l l  be

ins ta l l ed  a t  and  ove r  t he  ma in  i n t ake  a i r sha f t .  The  ho i s t  r v i l l

be  a  f u l l y  au toma ted  g round -moun tec l  (mu l t i - r ope )  f r i c t i on - t ype

ho i s t  w i t h  a  l a rge  cage  and  coun te r r \ r e i gh t  i n  ba lance .  The  ho i s t

sys tem w i l l  be  used  t o  r a i se  and  l o r ve r  r nen ,  ma te r i a l s  and  m ine

equ ipnen t  t o  any  o f  t he  t h ree  m ine  l eve l s .

Because  o f  t he  p roposed  "b l o r r ' i f l g "  sys ten  o f  r n i ne  ven t i  1a  -

t i on  t o  be  emp loyed ,  access  t o  and  f r om the  cage  a t  t he  sha f t

- 9
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co11  a r  ( su r f ace )

t he  head f rane  as

e leva t i on  w i l l  be  t h rough

shown  i n  Exh ib i t  5 .

t he  a i r l ock  enc los i ng

A11  au toma ted  sys tems  dea l i ng  r v i t h  t he  ho i s t ,  f ans  and

hea te rs  w i l l  have  aud ib l e  and  v i sua l  r r a rn i ng  c l ev i ces  i nc l i ca t i ng

fa i l u res  o r  d i s rup t i ons  o f  se r v i ce .

3 .7  3 -F B+I'HHOUSE - OFFr CE BLrr LDr I,tG

The  ba thhouse -o f f i ce  bu i l d i ng ,  t ha t  w i l l  se r ve  t he  en t i r e

m ine  r vo rk  f  o r ce ,  l v i l 1  be  cons t ruc ted  im rned ia te l y  ad j  o  i n i ng  and

eas t  o f  t he  i n take  a i r sha f t .  Exh ib i t  s  i l l u s t r a tes  t he  con -

cep tua l  con f i gu ra t i on  o f  t h i s  bu i l d i ng .

3.7  3 -G SEI{AGE TREATN{E]'JT PLANT

An  ex tended  ae ra t i on  se r {age  t r ea tnen t  p1an t ,  s i zed  on  t he

bas i s  o f  app l i cab le  S ta te  o f  U tah  Depa r tmen t  o f  t { ea l t h  S tanc la rds

i v i 11  be  i ns ta l l ed  t o  t r ea t  t he  san i t a r y  r vas tes  gene ra te4  a t  t he

ba thhouse ,  o f f i ce  and  r vo rkshop - r va rehouse  bu i l d i ngs .  The  p l an t

w i l l  be  i ns ta l l ed  i r nmed ia te l l '  eas t  o f  t he  exhaus t  sha f  t .  The

t rea ted  p l an t  e f f l uen t  ( seconc la r y  t r ea tmen t  equ i va len t )  w i l l  be t

d i scha rged  t o  t he  g rounc l  t h rough  an  aop rovec l  l eachbec l .  The

e f f l uen t  r v i l l  pass  t h rough  a  f i ne  mesh  sc recn  p r i o r  t o  en te r i ng

the  l eachbed  t o  p rec luce  t he  poss ib i l i t y  o f  so l i ds  ca r r y  ove r .

f r om p lugg ing  t he  l eachbed .  The  l eachbed  s i ze  has  been  des ig -

na ted  as  50  x  100  f ee t .  Requ i remen ts  by  u tah  Depa r tmen t  o f

\  ( '
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I l ea l t h  f o r  a  100  f oo t  s t r eam bu f f e r  zone  have  resu l t ed  i n  t he

des ign  o f  a  t r do  bed  sys tem,  each  zs  x  100  f ce t ,  os  sho l . ; n  on

Exh ib i t  No .  6 .  A  ch lo r j . ne  d i s i n fec t i on  sys tem r v i l l  be  i n -

s ta l l ed .  The  p l an t  and  re l a ted  sys tem r v i l l  be  i ns ta l l ed  and

ope ra ted  i n  f u l 1  co rnp l i ance  r v i t h  r equ i remen ts  o f  t he  U tah

Depa r tnen t  o f  I ' l ea l  t h  and ,  as  app l  i cab l  e ,  t he  u .  S .  Env i r on rnen ta l

P ro tec t  i on  Agency .

3.73-H r\ IoRr(gHop-I{+REHOUSE BUTLDTNG AND STORAGE AREA

A workshop -wa rehouse  bu i l d i ng  r v i 11  be  cons t ruc ted  a t  t he

uppe r  end  o f  t he  s i t e .  The  bu i l d i ng  w i l l  con ta i n  o f f i ce ,

s to rage ,  san t t a r y  and  ma in tenance  f ac i l i t i e s  r equ i red  t o

suppo r t  t he  pe rsonne l  wo rk i ng  l v i t h i n .

An  ex te rna l  un load ing  ramp  pe r rn i t t i ng  t a i l ga te  un load ing

o f  l a rge  t r ac to r - t r a i l e r  comb ina t i on  w i l l  be  bu i l t  t o  t he  rea r

o f  t he  bu i l c l i ng , ,  i f  necded .

0 i l s  and  o the r  pe t rochem ica l s  w i l l  be  used  and  s to red  on

the  s i t e  i n  a  des igna ted  a rea .  No  pe t rochem ica l s  o r  r e l a tec l

p roduc t s  r v i 11  be  d i sposec l  o f  on -s  i t e .

A11  san i t a r y  e f f i uen t s  w i l l  be  p i ped  d i r ec

t rea tmen t  f ac i l i t y  l oca ted  a t  t he  l o r ve r  end  o f

s t r uc t i on  a rea .

t l y

t he

to  the  se tvage

na in  con -

The  pa rk i ng  1o t  and  s to rage  a rea  above  t he  r vo rkshop - r {a re -

house  bu i l d i ng  r v i 11  be  ccve red  r v i t h  s t one  a t c l ,  ha rc l -  su r f ace< l



as  requ i red  t o  suppo r t  t he  l oads

f rom the  i r a rd - su r f aced  a rea  r r ' i 11

t rap  be fo re  be ing  d i scha rged  t o  t

hand led . A l l  su r f ace  runo f f

be  channe led  t h rough  a  sed inen t

he  s t r eam channe l .

3.7  3 - I PARKING AREA

To  the  eas t  o f  t he  ba thhouse -o f f i ce  bu i l d i ng ,  a  pa rk i ng

a rea  w i l l  be  cons t ruc ted .  The  compac ted  and  g raded  f i l r  f r on

the  sha f t s  r+ i 1 l  be  t opped  r v i t h  c rushed  s tone  and  l a te r  r v i t h

ha rd -su r f ac i ng .  I n tended  pa rk i ng  capac i t y  w i l l  be  200  ca l - s .

Cu ts  and  f i l l s  made  i n  cons t ruc t i on  o f  t he  s i t e  t ha t  have

no t  been  ha rd -su r f aced  o r  bu i l t  upon  w i l l  be  re -  so i l ec l  anc l

seeded  o r  r i p rapped  as  requ i red  t o  r educe  t he  e ros ion .

3.73-J ELECTRI-CAL POh'ER SUBSTAUON AND LINE

E lec t r i ca l  power  r " equ i red  by  t he  f ac i l i t i e s  w i l l  be  ob -

t a i ned  by  cons t ruc t i ng  an  ove rhead  po r {e r l i ne  f r om I - l a rdsc rabb le

canyon  ove r  t he  r i dge  on  t he  sou th  s i de  o f  t he  i n take  sha f t  t o

a  subs ta t i on  l oca ted  app rox ima te l y  200 ' ,  f  r om the  sha f t .  The

pa th  o f  t he  pov re r l  i ne  r v i  11  be  c  l ea red  on l y  o f  t a11  t r - ees  and

on l1 r  as  requ i red .  The re  r v i l l  be  m in ima l  d i s t u rbance  t o  so i l

and  l ow  g row ing  vege ta t i on  as  a  resu l t  o f  t h i s  cons t ruc t i on .

The  p roposed  po l ve r l i ne  r r ' i 11  t r ave rse  l and  unde r  t he  aeg i s  o f

t he  Bu reau  o f  Land  Managemen t .  A  pe rn i t  has  been  ob ta i nec l  f r on r

t ha t  agency  f o r  cons t ruc t i on  i v j t h i n  a  des igna ted  f i f t y '  ( s0 )

12-



f  oo t  co r r i do r .  (See  Exh ib i t s  No .  1  and  i i o .  6 . ' )

The  subs ta t i on  w i l l  be  o f  t he  o i l - coo led  t ) , pe  and  l r i l 1  be  \

e rec ted  on  a  c rushe  d  s tone  ra i sed  bench  su r ro t r ndec i  by  p ro tec t  i ve

fenc ing .  Po t ve r l i nes  w i l l  be  cons t ruc ted  as  pe r  r equ i remen ts  se t

f o r t h  i n  env i r onmen ta l  c r i t e r i a  f o r  e l ec t r i ca l  t r an -sm iss i on

sys tems  (USDI ,  USDA,  1970 ) .

3.73-K STREAI. {  CHANNEL DIVERSION

s t ,6am channe l  r e l oca t i on  r v i l r  beg in  as  pa r t  o f  s i t e

p repa ra t i on .  Pe rmanen t  s t r uc tu res  t o  con ta i n  t he  re l oca ted

s t rean  channe l  w i l l  be  cons t ruc ted  as  soon  as  p rac t i cab le

the rea f t e r .  (See  Exh ib i t s  SB  fo r  des ign  de ta i l . )

The  g rad ien t  o f  t he  f l oo r  o f  t he

ma in ta i ned  as  a t  p resen t .  The  c ross -

channe l  t h rough  t he  en t i r e  l eng th  o f

be  capab le  o f  accommoda t i ng  t he  peak

hund red -yea r  s t o rm .  r '

A t  t he  ups t ream end  o f  t he  f l ood

be  w idened  t o  accep t  o r  f unne l  t he  f 1

o f  t he  canyon ,  The  s l opes  o f  t he  ne rv

as  requ i red ,  o r  i n  spec i f i c  sec t i ons ,

t a i ned  be t r veen  t he  na tu ra l  canyon  i va l

conc re t . e  r e ta i n i ng  wa1 l .

s t r ea rn  channe l  l s i l 1  be

sec t i on  o f  t he  s t r eam

the  cons t ruc t i . on  a rea  r v i l 1

runo f f f r o rna "one

channe l ,  t he  s t r eam w j -11

o \ {  f r on  t he  uppe r  s l opes

channe l  r " i 11  be  r i p rapped

the  channe l  r . ; i l 1  be  con -

l  s t one  f acac ie  and  a



Dur  a t  i  on

lVhere :

+ ^

=  t i ne  o f  concen t ra t i on  =  t c

L  -  max imum leng th  o f  t r ave l

S  =  s l ope  =  l l / L  =  2 ,7 I0 ,  / I 2  14

2  0  m in .

0078 L  0 .77  
S-0 .385

400  by  topo  map.

22%

EXCERPT FP.OIU TIJE CRANDALL CANYON

FLOIV STl jpy By TlrE Ar, i ,EN & GARCIA COr, lpANy

The  peak  f l ow  i n  C randa l l  Canyon  h ras  es t i n ra ted  us ing  t he

Ra t i ona l  l r { e thod .  t he  c r i t e r i a  f o r  t h i s  me thod  i s  t ha t  f o r

s to r rns  o f  un i f o rm  i n tens i t y ,  even l y  d i s t r i bu ted  ove r  t he

en t i re  wa te rshed ,  t he  pea l<  o r  rnax imurn  runo f f  ra te  occu rs  l r rhen

the  en t i r e  wa te r shed  i s  con t r i bu t i ng  t o  t he  po in t  o f  concen -

t r a t i on  a t  t he  ou t i e t ,  and  t ha t  t h i s  f l o r v  i s  p ropo r t i ona l  t o

the  ra i n fa l l  i n t ens i t y .  The  du ra t i on  o f  t ha t  r a i n fa l l  i n t ens i t y

i s  equa l  t o  t he  t i r ne  o f  concen t ra t i on ;  t he  t i ne  wh i ch  a  un i t  o f

wa te r  f r on  t he  mos t  d i s t an t  po in t  t akes  t o  t r ave l  t o  t he  po in t

o f  concen t ra t i on .

*  0 .

=  1 ?

0 0  t  =

No gaug ing  o r  r a i n fa l l  i n t ens i t i es  h re re  f ound  ava i l ab le

fo r  t he  spec i f i c  a rea  o f  C randa l l  Canyon .  U tah  S ta te  C l i na to l -

og i s t ,  I I r .  R i cha rdson ,  p rov ided  us  r v i t h  a  p r i n tou t  o f  t he

sco f i e l d  Dam,  u tah  a r ca  p rec ip i t a t i on  anc i  t he  o r i g i na l

Env i r on rnen ta l  Resou rce  Da ta  S tudy  f o r  t he  t o ta l  m ine  p rov ided

s im i l a r  da ta  f o r  t he  P r i ce ,  U tah  a rea .

Us  i ng  t he  Sco f  i e l d  i n f o r r , i a t  1on ,  a  f  r equency  ana l ys  i s

g raph  r vas  p l o t t ed  n ' i - t h  Du ra t i on  aga ins t  Ra in fa l l  I n t ens i t ) ,

- 14



At the

be  2 .3

t c  va lue  o f  20  m inu tes ,  t he  i n tens i t y  (  i )  r , / ' a s  f  ound  t o

i nches  pe r  hou r  f o r  t he  100  l ea r  s t o rm  re tu rn  pe r i od .

Fo l l o t v i ng  t h i s  sa rne  l og i c  f o r  t he  P r i ce  da ta ,  t he  i n tens i t y

( i )  r i r as  f ound  t o  be  2 .0  i nches  pe r  hou r  f o r  t he  100  yea r  s t o rn .

The  Peak  F low  fo rmu la  f o r  t he  Ra t i ona l  l { e thod  i s :

Q=c iA

I t l he re :  A  = a rea  o f  r va te r shed  i n  ac res  f r om the  t opog raph  rnaps

supp l i ed  =  2 ,400  ac res

ra in fa l l  i n t ens i t y  =  2 .3  i nches  pe r  hou r  (Sco f i e l d )

2 .0  i nches  pe r  ho t r r  ( p r i ce )

runo f f  coe f f i c i en t  =  Tocks ,  g rave l ,  sanc l y  so i l

w i t h  l i gh t  vege ta t i on  =  0 .15  t o  0 .50

we  w i l l  use  0 .50

f  .  s .  =  Peak  f  I o l v  f o r  t he  Sco f  i e l d  da ta .

f  .  s .  =  Peak  f  l ow  f  o r  t he  P r i ce  c i a ta .

1 =

f he  d i ve rs i on  channe f  f o rnu la  pe r  Chezy - l r , l ann ing  i s :

a = toon ARr,  .667s .5

lVhere :  a  =  2 ,760  c . f . s .

A =  c ross  sec t  i ona l  a rea  i n  f  t . 2

n  =  N lann ing  roughness  coe f f i c i en t

Rh  =  hyd rau l i c  r ad ius  =  A /p  i n  { t .

P  =  r ve t t ed  pe r ime te r

S  =  S lope  -  I L /L  -  601 /1200 t  =  5e6

o-<

a

=  2 1 7 6 0  c .

= 2 ,400  c .

15 -



A,  Rn  and  P  a re  a l l  f ac to r s  o f  t he  rq i d th  and  he igh t  o f

channe l  .  Fo r  ease  o f  ca l cu la t  i on ,  t { e  n i l 1  assume  the  i v i d th  o f

t he  channe l  t o  be  tw i ce  t ha t  o f  t he  he i sh t .

Heigh t=h  tv id th -b -Zh

A-zhz p=4h Rh=#

n  =  f o r  j agged  rock  s i des  =  0 .05

fo r  conc re te  gu t t e r  =  0 .016

lVe  w i l l  use  0 .035  s i nce  t he  channe l  t , , i l l  be

pa r t i a l l y  conc re te  and  pa r t i a l l y  r ock .

= too n ARr,

= ( t r r=on) enz)

For  the  Sco f i e ld  da ta 7  . 7  f  t .  =  he igh t

15 .4  f t .  =  r v i d th

Fo l l ow ing  t he  same  ca l cu la t i ons  us ing  t he  P r i ce  i n fo rma t i on

h  =  7 .5  f t .  =  he igh t

b  =  14 .6  =  r v i d th

667s  . 5

, r 2  . 667  .  5
(4f i_) (.os)

- h=

b=

-16 -



3 .74  PROTECTION OF THE E I {V IRO} , I } IENT

A.  Topso i l  F Iand l  i ng

B .  I { yd ro l og i c  Ba lance

C .  Use  o f  Exp los i ves

D .  D i sposa l  o f  Spo i l

E .  P ro tec t i on  o f  F i sh  and  iV i l d l i f e

F .  Vege ta t i on

G.  I I i s t o r i ca l ,  Cu l t u ra l  o r  A rchaeo log i ca l
S i  t es

H .  P r i i ne  Fa rm l  and

I .  A i r  Qua l i t y

-17  -



f

s.74-A TOPSOI L FIANDI, I  I . {G

I ' opso i l  r emova l  and  s to rage  p rocedu re . ' s  r r ' i 11  be  pe r f o rnec l

du r i ng  a l l  phases  o f  s i t e  cons t ruc t i on .  p r i o r  t o  cons t ruc t i on

ac t i v i t i e s  f o r  des igna ted  a reas  r v i t h i n  t he  p roposec  a rea  o f

a f f ec tmen t ,  t he  t opso i l  o r  uppe r  s i x  ( 6 )  i nches  o f  unconso l -

i da ted  g ro r v th  med ium l v i l l  be  renovec l  and  s to red  i n  des igna ted

loca t i ons  ( see  Exh ib i t s  No .  4 ,  5  and  6 ) .  Ex i s t i ng  o rgan i c

ma te r i a l s  w i l l  no t  be  i nc l uded  i n  t opso i l  s t o rage  p i 1es .  Top -

so i l  l ^ r i l l  on l y  be  co l l ec teJ  f  r on  a reas  r vhe re  co l  l ec t i on  i . s

t echno log i ca l l y  f eas ib re ;  cons i c l e r i ns  deg ree  o f  s l ope  and

pe rcen tage  o f  l a rge  bou lde rs  as  l im i t i ng  f ac to r s .  spec i f i ca l l y

t opso i  1  r emova l  w i l l  no t  occu r  i n  t he  rock r -  Cas t l e  Va l l ey  so i l

f o rma t i ons .  Th i s  i nc l uc l es  s l opes  above  t he  co l l t r v  i a1 /a l 1uv  j a1

va11ey  so i l  comp lexes  ( l , l o r r ocks  &  Co ro11o ,  ?  _7g ) .  Access  road ,

deve lopme  n t ,  3s  shown  i n  Exh ib i t s  gA  t h rough  gF ,  r r , i 11  p r ima r i l y

d i s t u rb  t he  Cas t l e  Va1 ley  f o rma t i on  r v i t h  t he  excep t i on  o f  a r -eas

be t r veen  s ta te  P .ou te  6  and  t he  f  i r s t  s t r eam c ross inc .  Th i s

s t r e t ch  i s  "made  1and "  
* ,  

be ing  p rev io r - r s l y  a f  f  ec tec l  by  h i gh rvay

cons t ruc t i on .  Some  su i t ab le  g ro i r ' t h  ma te r i a l  nay  be  ob ta i nab le .

I n  a reas  whe re  su i t ab i

i n  excess  o f  s i x  i nches "  a

p rov i c l e  r e - so i l i ng  na te r i a l

unava  i  I  ab  1e  .

tt
F i t t i ng  t he
So i l  Su rvey

e  unconso l i da ted  g ro l v t h  n red ia  ex

g rea te r  a f i i oun t  ma ) -  be  co l l ec ted

in  a reas  f o r  r , ' l : i ch  t opso i l  i s

made  l and  as  desc r i bed  i n  t he  S .C .S .
v.

i s t s

to

desc r i p t i on  o f
o f  Ca rbon  Coun t

o

- 18 -



Igplgl]__fl9lgg.lgl - Topsoit rr, i l t  be stored in designated

a reas  t o  t he  po in t  o f  s t ab le  capac i t y .  L l easu res  t o  ach ieve

rap id  g ro r v th  r v i l l  be  a t t e r , r p ted  as  soon  as  po -ss i b l e  a f t e r  each

s toc l : p i l e  i s  comp le te .  l . i e t hodo log ) ,  r v i 11  i nc l uc l e  r nechan i ca l

sca r i f i ca t i on ,  nu l ch ing ,  c r i n rp i ng  and  seed in . t  r v i t h  spec ies  o f

bo th  an  annua l  and  pe renn ia l  hab i t .  so i l  anendmen ts  r r , i 1 l  be

added  t o  s t imu la te  g ro r v th  as  pe r -  so i l  t es t  r ecommenda t i on -s .

Topso i l  s t ockp i l es  r+ i 11  rema in  i n tac t  f o r  a  n i n imun  o f  t h i r t y

(30 )  yea rs .  su r round ing  ma tu re  spec ies  w i l l  no t  be  c l i s -

cou raged  f r om co lon i za t i on .  The  f o l l o r , ' i ng  spec ies  l , , i l 1  be

inc l uc l e  d  i n  t he  p l an t  i ng  p1a . r , *

Conunon }Jame

Bar  1  ey

In te r rnec l i a t e
i qhea tg rass

I l uss ian  w i l c i r ye

Grea t -  Bas in
w i  1  d rye

t rVooc l s  rosc

B i . t  t  e rb rush

Cur 1 1ea f  l r l t  .
Mahogany

B i r ch lea f  L I t .
I r lahogany

g

Basec l  on  recommenda t ions  by  the  Bureau
and  D .0 .  C .  M .

-19 -

Spec ies

F lo rdeum Vu lga re

Ag ropy ron  i n te rmed ium

E lynous  j unceous

E l ymous  c i ne reus

Rosa  r r ' oods i i
u l  t r amon tana

Pursh ia  t r i c l en ta

Cecoca rpus  l ed i f o l us
l  ed i  f o  l us

Cecoca rpus  mon tanus
mon tanus

Pe renn ia l 1 l ?

Perenn  i a  1 7/z

of  Lancl  i i lanagement

FIab i t

-\nnua 1

Pe renn  i  a  l

Pe renn la l

Pe renn ia l

Pe renn  i a  1

Pe renn ia l

1bs .  Pe r
_  Ac rc  _

z6

n

r /2

l lz

n
a



3 .7  4  -B  I IYDROI ,OGI  C  BALANCE

Bo th  cons t ruc t i on  phases  and  l ong  t e rm  usage  o f  t h i s

f ac i l i t y  a re  p l anned  t o  be  conduc ted  i n  a  manne r  nh i ch  m in im i zes

changes  t o  t he  p reva i l i ng  hyd ro log i c  ba lance .  E f f l uen t  l im i t a -

t i ons  se t  by  u r l c  817  . 4?  and  p resen t  NPDES pc r rn i t s  r , ' i  11  no t  be

exceeded  un less  t he  d i scha rge  i s  t he  resu l t  o f  a  p rec ip i t a t i on

even t  equa l  t o  o r  g rea te r  t han  t he  10  yea r  -  24  hou r  s t o rn .

Pas t  r va te r  mon i t o r i ng  da ta  and  ana l l ' ses  o f  ea r t h  r na te r i a l s

i nd i ca te  1 i t t 1e  poss ib i l i t y  o f  heavy -  ne ta l s  po l l u t i on  ( see

Exh ib i t  iB ) .  Add i t i ona l  con t r i bu t i ons  o f  sed , imen t  t o  t he

s t rean  channe l  l v i l l  be  p reven ted  b1 '  d i ve r t  i ng  d ra  i nage  f  r on

una f f ec ted  a reas  away  f r om the  s i t e ,  sec l imen ta t i on  ponds  t o

co l l ec t  a i f ec ted  su r f ace  ru ; r o f f  and  a  s1 ' s t en  c f  be rn : s  a r -ounc l

t he  a f f ec ted  a rea  ( see  Exh ib i t s  No .  4  and  5 ) .  A f t e r  comp le t i on

o f  sha f t  cons t ruc t i on ,  nos t  a l eas  r t i 1 l  be  paved .  Sed imen t  con -

t r o l  l v i 1 l  be  ma in ta i ned  by  be r rns ,  be rm  f  i  l t e r s  and  sed imen t

co l l ec t i on  d i t ches  a round  t he  s i t e  ( see  Exh ib i t s  : \ o .  5  and  sB )  .

o the r  measu res  t aken  t o  n i n i n i ze  po ten t i a l  e ros ion  and  sub -

sequen t  sed imen ta t i on  r v i l l  i n c l t r de :  \ I ege ta t i ve  an< i .  r i p rap

s tab i l i za t i on  o f  a l l  cu t  and  f i l l  banks ,  r - evege ta t i on  o f  a1 l

d i s t u rbed  a reas  no t  unde r  pav ing  o r  b t i i  l c l i ngs .  R i . p rapp ing  o f

d i ve rs i ons  as  requ i red  by  s teep  s l opes  o1 -  s i nuos i t l . ' and  rap id

seed ing  and  mu l ch ing  o f  t he  ou t s l opes  o f  dams  and  i i r , e r s i ona ry

s t ruc tu res .

Des ign  c r i t e r i a  f o r  sed inen t  con t ro l  s t r uc tu res ,  d i ve rs i ons ,

cu l . ve r t s  anc l  ponds  conp ly  rn ' i t h  Tequ i renen t  s  se t  f  o r th  i n  U l iC

877  . 43  (a )  ,  817  . 44  (b )  ( 2 )  and  B I7  . 46  (b )  ( 1  )  and  ( c )  .
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O ilFill HORROCKS & CAROLLO ENGINEERS
A JOINT VENTUR=

ONE WEST MAIN

P O. BOX 377

AMERICAN FORK. UTAH B4OO3

CRANDALL CANYON SiTE WORK

H]DROLOGICAL CERTIFI CAT ION

I, Harold Lee Wimmer, do cert i fy that I am a
registered professional engineer, and that I hold cer-
t i f icate No. 3535 as prescribed under the laws of the
State of Utah. I further cert i fy that I have a Bachelor
of Engineering Science Degree in Civil Engineering
from Brigham Young University and a Master of Science
Degree in Civil Engineering from the University of
Southern California, with an emphasis on Hydrology.
I further certify that by authority of the owners I have
reviewed or performed the required hydrology computa-
tions as required by the Office of Surface Mining reg-
ulations and that said calculations and computations
have been correctly performed in accordance with
professional standards of practice relating to hydrology
and that the conclusions contalned herein are true and
correct and represent use of the most current hydrologic
and cl imatological information available.

'z**4&d-*>-'-
Haro ld  Lee  Wimmer ,  P .E .
U tah  P .E .  No .  3535
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DES I  GN DAJA:

R u n o f f  A r e a :
M a x i m u m  L e n g t h  o f  T r a v e l :
A v e r a g e  S l o p e :
R u n o f f  C o e f f i c i e n t :

DETE RM I  NAT I  ONS :

D E S  I  G N  D A T A :

R u n o f f  A r e a :
M i n i m u m  L e n g t h  o f  P o n d :
A v e r a g e  S l o p e :
R u n o f f  C o e f f i c i e n t :

DETE RM i  I IRT IoNs .

r_Bl_!_t_$y! RCOAL COMPANY

C R A N D A L L  C A N Y O N  S  I T I  P L A N

S P I L L \ ^ / A Y  F O R ,  P O N D  O I 4

7 . l r  A c r e s
700 Feet
9Z
0 .  l r 0

F i n d  t i m e  o f  c o n c e n t r a t i o n ,  w h e r e  t ^
n  1 1  ^  3 9 5 't .  =  (o .oo78  x  7oo) " ' r r  (0 .09) - " .

- >  I  m a x  =  6 . 6  i n / h r .

o.  oo78  L  o '7J  s  
-o  '  385

I  m i n . ,  U s e  5  m i n u i e s

Q  r n a x  =  C I A  =  ( O . r r 1 ( 6 . 6 )  ( Z . r r )  =  1 9 . 5  t t . 3 / r . . .

f o r  t ^  =  l 0  m i n u t e s ,  I  m a x  -  =  2 . 6  i n / h r

Q  m a x .  =  C I A  =  ( O . t + ) ( 2 . 5 ) ( Z . q )  =  J . j  f t . 5 / r u . .

- >  U s e  l 8  i n c h  C M P  r i s e r  a n c l  o u t l e t  v r i t h  1 2 2  n i n i r n u m  s l o p e  o n  o u t l e t  p i p e .

sP  tLL | . JAY FOR PoND 013

8 . 0  A c r e s
I  2 0 0  F e e t
6Z
0 . t + 0

t .  =  ( o .ooZ8 )  ( t zoo ;0 ' 77  (0 .05 ) -0 ' 335  =  !  n i n . ,  Use  5  m inu tes .
I  max .  =  6 .6  i n / h r

Q  max .  =  C tA  =  (o . r+ ) (6 .6 ) (B .O)  =  21  . t  f r . 3 / r " . .

f o r  t .  :  l 0  m inu tes ,  I  max .  =  2 .6  i n / h r .

Q  max .  =  C tA  =  (0 .4 )  ( 2 .6 ) (3 .0 )  =  8 .3  f t . 3 / r . . .

o u t l e t  p i p e .
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P R I C E  R I V E R  C O A L  C O M P A N Y

C R A N D A L L  C A N Y C N  S I T E  P L A N

S T O R A G E  F R O M  D I S T U R B E D  A R E A  N O .  1  -  P O N D  0 1 4

DE.S I  GN DATA:

2 4  H o u r  -  1 0  Y e a r  S t o r m :

DETE RM I NAT I  ONS :

2 . 0  I n c h e s

R u n o f f  f r o m  S . C . S .  F i e l d  M a n u a l ,  E x h i b i t  2 - 7  =  0 . 6  i n c h e s
- +  V o l  u m e  o f  r u n o f  f  :  ( 2 .  t r )  ( 4 3 , 5 6 0 )  ( 0 .  6 )  ( t  /  t z J  =  l 6 ,  1 2 0  r t  .  3

T o t a  I  v o  l u m e  f o r  s e d  i m e n t  a n d  r u n o f  f  =  6 , 5 5 0  +  1 6 ,  1 2 0  =  z z , G 8 0  f  t . 3

-23 -



P R I C E  R I V E R  C O A L  C O H P A N Y

C R A N D A L L  C A N Y O N  S  I T E  P L A N

S T O R A G E  F R O M  D I S T U R B E D  A R E A  N O .  1  -  P O N D  O I 4

DETERMI NAT I ONS :

U s e  U n i f o r m  S o i l  L o s s  E q u a t i o n ,  A  =  R K L S P C

R :  F r o m  " C a l  i  f o r n i a  S t u d y " ,  F i g u r e  1  ,  T y p e  l  l  d i s t r i b u t i o n ,
R  d u e  t o  r a i n f a l l  =  5 0
f o r  R _  d u e  t o  s n o w m e l t  u s e  R  =  ! 0

S S

R t = R * R r = 5 0 + 4 0 = 1 0 0

K :  F r o m ' r A  S o i l  E r o d a b i l i t y  N o m o g r a p h . . . " ,  w h e r e  %  s i l t  p l u s  Z  s a n d  =
1 B % , % s a n = 7 0 " 4
K  =  0 . 0 7

L S :  F r o m ' t C a l i f o r n i a  S t u d y ' t ,  F i g u r e  ! ,  A R e a  A - 1 ,  l v h e r e  s l o p e  l e n g t h  =
3 0 0  f e e t
L S  =  1 . 9

C :  F r o m  " C a l i f o r n i a  S t u d y " ,  T a b l e  ' l

C = 1

P :  U s e  P :  1 ,  c o n s e r v a t i v e

DES I  GN DATA:

S i t e  E l e v a t i o n :
R u n o f f  A r e a :
A v e r a g e  S I o p e  L e n g t h :
A v e r a g e  S l o p e  G r a d i e n t  :
5  H o u r  -  1 0  Y e a r  S t o r m :
S o i  I  C h a r a c t e r  i  s t  i  c s  :

58oo Fee t  (u .s .G.s . )
7 . 4  A c r e s
300 Feet
9z
l . q  l n c h e s
7 . 8 2  s i  l r ,  1 0 2  F i  n e  S a n d ,  7 o Z  S a n d ,  0 Z
0 r g a n i c  l " l a t t e r ,  F i n e  G r a n u l a r  S o i  I ,  R a p i d
P e r m e a b  i  I  i  t y  ( S a m p l e  N o .  8 O - 2 8 6 )

f o r  7 . 4  a c r e s ,  3  y e a r s  ( O S m  R e g u l a t i o n s  8 l l . U e ( U ) ( t )  ) .

S o i l  =  9 0  l b s . / f t . 3

A - (rr .r)  (7.4)tr l  t {Al t ful  = 6,560 rt .3

, , 4
' L a



D E S  I  G N  D A T A :

T i m e  o f  C o n c e n t r a t i o n :  2 0  H i n u t e s
2 4  H o u r  -  1 0 0  y e a r  S t o r m :  2 . 3  I n c h e s / H o u r
( f o r  t ^ = 2 0  M i n u t e s )c  - - - '

R a t i o n a l  E q u a t i o n  C  V a l u e :  0 . 5

ru_g!__LI  VE R COAL COI4PANY

C R A N D A L L  C A N Y O N  S I T E  P L A N

- S U R F A C E  R U N O F F  F R O M  U N D I  S T U R B E D  H  I  L L S  I  D E S

1 0 8  A c r e s
4 8  A c r e s

A r e a  N o .  1  :
A r e a  N o . 2 :

DETERM I  NAT I  ONS :

U s e  r a t i o n a l  f o r m u l a  f o r  p e a k  r u n o f f ,  Q  =  C I A

Q (A rea  No .  t )  =  (O .S )  e . i l ( r o8 )  =  t 2 \  f r . 3 / r . . .

Q  (A rea  No .  2 )  =  ( 0 .  S )  ( z  . l )  (  l { 8 )  =  55  f  ,  . 3  / , . . .

T ry  48 "  CMP (n  =  0 .026 )  fo r  Q ,

Use  Mann ing  equa t i on  -  e  =  1  49  
ARZ /3  S t / zn

f o r  Q  =  1 2 5 ,  S l o p e  =  3 %  + ,  f f i

C h e c k  h e a d w a t e r  d e p t h  f o r  i n l e t  c o n t r o l ,  c h a r t  Z _ 5 3 ,
B u r e a u  o f  P u b l i c  R o a d s ,  H ^  =  8 8  i n c h e s ,  o r  4 0  i n c h e i
o v e r  c r o w n  o f  p i p e .  ' '

T r y  J 5 "  C M P  ( n  =  0 . 0 2 6 )  f o r  Q ,

f o r  Q  =  5 5 ,  s l o p e  =  4  1 / 2 2  + ,  g K

C h e c k  h e a d w a t e r  d e p t h ,  H , . ,  =  5 l  i n c h e s  ,  o r  2 J  i  n c h e s
o v e r  c r o w n  o f  p i p e .
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P R  I  C E  R  I V E R  C O A L  C O I I P A N Y

CRANDALL CANYON SITE PLAN

R U N O F F  S T O R A G E  F R O M  D I S T U R B I D  A R E A  N O .  2  -  P O N D  0 1 3

lrs_! Jn_!nrn'

2 4  H o u r  -  1 0  Y e a r  S t o r m :

D E T E R M I  N A T  I O N S :

2 . 0  l n c h e s

R u n o f f  f r o n  S . C . S .  F i e l d  H a n u a l ,  E x h i b i t  Z - 7 ,  =

+  V o l u m e  o f  r u n o f  f  -  ( 8 . 0 )  ( 4 1 , 5 5 0 )  ( o . g )  f i / t z )

T o t a l  v o l u m e  f o r  s e d i m e n t  a n d  r u n o f f  =  5 , 9 7 0  +

A  - 6  l n c h e s

-  17 , tnzo  t t .3

tJ  , \20  =  23 ,390r t .3
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P R I C E  R I V E R  C O A L  C O M P A N Y

C R A N D A L L  C A N Y O N  S I T E  P L A N

SEDIMg' lT SToRAGE FR0, ' .1  DISTURBED. AREA N0- 2 -  P0ND 013

DES I  GN DATA:

S i t e  E l e v a t i o n :
R u n o f f  A r e a :
A v e r a g e  S l o p e  L e n g t h :
A v e r a g e  S l o p e  G r a d i e n t  :
5  H o u r  -  l 0  Y e a r  S t o r m :
S o i l  C h a r a c t e r i s t i c s :

P :

f f =

68oo reet  (u .s .G.s . )
8 . 0  A c r e s
6 0 0  F e e t
6Z
I  . 4  |  n c h e s
7 . 8 %  S i l t ,  1 0 %  F i n e  S a n d ,  7 o Z  S a n d ,
0 Z  O r g a n  i  c  M a t t e r ,  F i  n e  G r a n u l  a r  S o  i
R a p i d  P e r m e a b i  I  i t y  ( S a m p l e  # 8 0 - Z 8 6 )

I
I ,

DETERM I I,IAT I OIIS :

U s e  u n i f o r m  s o i l  l o s s  e q u a t i o n ,  A  =  R K L S P C

R :  F r o m  " C a l  i f o r n i a  S t u d y " ,  F i g u r e  1 ,  T y p e  l  l  D i s t r i b u t i o n ,
R  d u e  t o  r a i n f a l l  =  6 0
for  R^  due to  snowmel  t  -  Use R =  40

5 - " S

R a = R + R r = 5 0 + 4 0 = 1 0 0

K :  F r o m  i l A  S o i l  E r o d a b i l i t y  N o m o g r a p h . . . . , , ,  w h e r e  %  s i l t  p l u s
%  s a n d  =  l 8 % ,  %  s a n d  =  7 O Z

K  =  0 . 0 7

L S :  F r o m  r r C a l  i f o r n i a  S t u d y "
l e n g t h  =  5 0 0  f e e t

b y  e x t e n d i n g  T a b l e  L S  =

,  F i g u r e  5 ,  A r e a  A - 1 ,  w h e r e  s l o p e

C :  F r o m  " C a l i f o r n i a  S t u d y " ,

C = 1

1 .5

' t ab le  
I

U s e P = l , c o n s e r v a t i v e

( 1 0 0 )  ( 0 . 0 7 )  ( 1 . 6 )  ( l )  ( 1 )  =  1 1 . 2  t o n s / a c r e / y e a r
f o r  8 . 0  a c r e s ,  3  y e a r s  ( O s t ' t  R e g u l a t i o n s  B t Z . 4 6 ( b )  ( l )

s o i  I  -  9 0  I  b s .  / f t .  
r

( t t  .z )  (8 .  o)  13y 13990-1 1Ly =  5 .e10 r t  .3
1  " 9 0 '  / ' ) t vA-



F" . fa . "  a "a  c t " " "a  l , Ja te r l ' I on i t o r i ng  -  The  g ro r i nd  r ! , a te r -

non i . t o r i ng  s ta t i on  f o r  c randa l l  cany ' on ,  de -s i gna ted  as  B -ss ,  i s

mon i t o red  b i - annua11y  and  i s  i nc l uded  i n  t he  mon i t o r i ng  p l an

dev i sed  and  sub rn i t t ed  t o  a1 l  r equ la to r y  au tho r i t i e s  abou t

4 -78 .  Su r face  r r ' a t e r  non i t o r i ng  has  occu r red  i n  t he  same  t i ne -

f r ames .  The  c randa l l  s t a t i on  i s  B -z r .  A l t hough  t he  s t r eam i n

Cranda l l  Canyon  i s  ephemera l  abo r re  the  sp r ing  sho r . , n  on  Exh ib i t

I l o .  2  ,  an  add i t i ona l  su r f  ace  \ ' r a t e r  mon i t o r i ng  s ta t i on  r v i l l  be

i ns ta l l ed  above  t he  p roposed  su r f ace  ope ra t i on  ( see  Exh ib i t  6 ) .

ou r  r va te r  mon i t o r i ng  consu l t an t s ,  vaughn  Hansen  Assoc ia tes ,

we re  i n fo rmed  on  Feb rua ry  4 ,1981 ,  t o  i ns ta l l  and  r : r a i n ta i n  such

a  s ta t i on .

A11  su r f  ace  r va te r  mon i t o r i ng  s ta t i ons  a re  sa rnp l  ed  b i -

mon th l y .

3.7  4-c USE OF EXPI ,OSIVES

Exp los i ves  w i l l  be  used  on  s i t e ,  be ro l r : g rou rd  1eve l  t o

f r ac tu re  res i s t an t  s t r a ta  du r i ng  sha f  t  cons t ruc t  i on .  No  r ve11s ,

dwe l l i ngs ,  o r  any  pub l i c  b t r i l d i ngs  ex i s t  r v i t h i n  I /  2  r l i l e  o f  t he

b las t i ng  s i t es  o r  o r  an l r  pa r t  o f  t he  m ine  p l an  a rea .  Access  t o

the  a rea  i s  r es t r i c t ed  a t  a l l  t imes  t o  au tho r i zed  pe rsonne l

on1y .  The  b l as t  s i t e  i s  nea r l 1 '  t r vo  ( z )  l ; r i  l e s  f  r o i n  any  pub l  i c

road .  The  a rea  t o  be  f r ac tu rec l  r v i l l  be  a  f e ru , f ee t  t h i ck  and

no  more  t han  ZB  f  ee t  i n  d i ame te r  f  o r  an  i nc l i v  j .Cua l  b l as t .
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3 .74 -D DISPOSAL  OF  SPOiL

The  p roposed  f i 11  desc r i bed  i n  Sec t i on  3 .73 -A  may  compr i se

a  s i t ua t i on  as  add ressed  i n  U l . lC  817  . 7L  .  l . l a t e r i a l  s  usec l  i n  t hc

f  i 11  have  been  t es ted  f 9 t  t ox i c i t y  anc l  o the r  pa ra rne te r s  and  can

be  c l assed  as  non -ac id /non - tox i c  f o rn i ns  ( see  Exh ib i t  7B ) .  No

t t nde r  d ra i ns  r v i l l  be  neec iec l .  A11  l va t c r  w i l l  be  c l i r ec t . ed  away

f rom the  f i l l  b y  d i ve rs i on  r l i t ches  t o  r ema in  i n  p l ace  f o r  t he  . ; f

l i f e  o f  t he  f ac i l i t y  ( f o r  f u r t he r  de ta i l s ,  see  Exh ib i t  7A ) .

3 .7  4 -E FI SIJ f i '  hII LDI,I FE

A su rvey  o f  t he  en t i re  l . tPA  was  pe r fo rmec l  i n  t he  sp r i l g  o f

\ 979  by  t he  u tah  D i v i s i on  o f  F i sh  and  v l i l c l l i f e  Resou rces

(Da l t on ,  1979 ) ,  Add i - t i ona1 l y ,  a  s tudy  o f  t he  b i r d  popu la t i on

r r ' ds  conduc ted  f o r  t he  a rea  a round  c randa l l  canyon  and  t hc  p ro -

posed  po l ve r l i ne  (Young ,  1gB0 )  .  No  t h rea tened  o r  endange rec l

spec ies  we re  f ound  t o  i nhab i t  t he  a l - ea .  some  i r npac t  t o

no rma l l y  occu r r i ng  spec ies  l v i l 1  occu r  by  t he  t r ven t y  same  ac res

o f  hab i t a t  des t ruc t i on  caused  by  s i t e  c l eve lopmen t  an i l  t he  8  t o

10  ac res  a f  f  ec ted  by  po rve r  l i n c  cons t ruc t i on  ( - see  s  . 7  3  - J )  .

rmpac t  caused  by  t he  po r {e r l i ne  w i l l  be  m in i r na l  due  t o  t he  i n -

f r equen t  ma in ta i nence  requ i red .  The  I r i sh  anc l  l , J i l c11 i f e  p l an  f o r

c randa l l  canyon  w i l l  con fo l n i  t o  t he  i n ten t  o f  t he  p l an  f o r  t he

en t i re  I \ {PA .

- L v -



3 .7  4 -F VEGETATI ON

A vege ta t i o t ' t  i n ven to r y  ( l - l a rne r - l t r l i i t e ,  1980 )  has  c l esc r i bec l

t h ree  gene ra l  vege ta t  i on  assoc ia t  i ons  r v i t h i n  t he  p roposec l

a f f ec ted  a rea ;  P inon -Jun ipc r ,  Douq las  F i r  H i r l s i de  and  cany ,on

Bo t t om Co rnp lex .  l ' { os t  impac t  r n , i 11  occu r  i n  t he  l a t t e r  assoc ia -

t i on -  The  l oca t i on  and  ex ten t  o f  t he  va r i ous  comnun i t y  t ypes

i s  con t ro l l ed  by  t he  t opog raph i ca1 l y  r egu la ted  t he rna l  anc l

no i . s t r r r e  r eg imes .  B roac l l y  spea l< i ng ,  sou th fac i ng  s l opes  suppo r t

t he  P inon -Jun ipe r -Sageb rush  Assoc ia t i on ,  t he  no r t h fac i ng  s l opes

ma in ta i n  a  comnun i t y  o f  Doug las  F i r ,  l l r h i t e  F i r ,  Aspen  and  t he

va l l ey  bo t t om a reas  con ta i n  comb ina t i ons  o f  t he  p t -e \ r i ous  t r vo

w i t h  a  r n i x t u re  o f  Ponde rosa  P ine ,  Na r ro r v - l ea f  Co t t on r rood ,  Sc rub

0ak  and  l u l ap le ,  and  Co lo rado  B lue  Sp ruce .

s .74-G CULl 'URAI, t l l  STORI CAL Al iD ARC|I ; \ECLOGICAL SITUS

Cranda l l  Canyon  has  suppo r ted  some  pas t  hu r : an  ac t i v i t i e s

as  desc r i bed  i n  t he  l and  use  sec t i on  (S .75 -A ) .  Se re ra l  r ock

s t ruc tu res  ex i s t  w i t h i n  t he  can ) ron .  Sone  po ten t i a l  f o r  s i g *

n i f i cance  as  cu l t u ra l  o r  h i s t o r i ca l  f ea tu res  was  i nd i ca tec l  i n

pas t  su rvcys  o f  t he  a rea .  Ens r r i ng ,  mo r -e  de ta i l ed  s t r _ r c l i es

( sa rgcn t ,  6 -80 ,  and  u tah  A rchaeo log i ca l  consu l t an t s ,  1z - s0 )

de te rn i ned  t ha t  t hese  s t r uc tu res  r r i e r -e  no t  e l i g i b l e  f o r  t he

Fede ra l  Reg i s te r  no r  d i d  t he l ' ho1d  anv  pa l - t i c t r l a r  h i . s t o r . i ca l

or  cu l tu ra l  va1ue .  The  resu l t s  o f  these  s tuc l ies  have  been

submi t ted  to  D .o .G. l v i .  and  o .s . l \1 .  Rev ie rvers  l . i t h in  D .o .c .N t  i , ,
i 

t\'

t 
\--'-=\------'-\-"

,;i{
r.!"
I  ot 't \

.4,'
1 , ' r
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have  ve rba l l y  concu r rec l  r v i t h  t he  a fo remen t i oned  resu l t s .

3 .74 -11 PRII{N FAR]'1I,AND

The  So i l

p r ime  f a rm land

Conse rva t i on  Se rv i ce  has  de te rn i ned  t ha t  no

ex i s t s  r v i t h i n  t he  l l p r \ .  (See  Le r t  e r  o f  7  - I 6 -7  g )

3.7  4  - I AI R- QUj-\LI T\-

Du r i - ng  cons t ruc t  i on  ac t i v i t i e s ,  a  po ten t i a l  f o r -  f u . q i t i ve

dus t  p rob lems  ex i s t s .  The  c l ass  I I I  Access  Road  w i l l  be  t he

a rea  o f  t he  g r ca te - s t  conce rn .  con t r - o1  o f  f  ug i t i ve  d .us t  r v i l l

be  ach ieved  by  l va te r i ng  o f  r oac l s  anc l  c l i s t u rbec i  a reas  i n  d r y

pe r i ods .  As  soon  a f t e r  ob ta i n i ng  cons t r - uc t i on  pe rn i ss i on  as

poss ib l e ,  t he  road  and  - su r f ace  f ac i l i t l -  r r ' i 11  be  pa r . ec l .  ( see

sec t i on  3  . 7  3 . )  l ve  ha l ' e  ne t  r \ ' i t h  t he  u tah  Depa r t r nen i  o f  - \ i . r

Qua l i t l -  and  t hey  have  no  f u r t he r  r equ i ren ren t s  a t  t h i s  t imc .
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Ju ly  16 ,  I  979

Mr .  Lee McCl  oskey
Pro jec t  F lanager
Amer ican  E lec t r i ca l  Power  Co .
Helper,  UT 845?6

Dear l '1r. l4cCl oskey

l^ le  have  rev ie rved  a l l  ex is t ing  da ta  ava jJab le  in  our  so ' i l  su rvey  and
other  so i l  surveys  rnade by  Hor rocks  and Caro l lo  [ng ineers  as  reques ted
and  made inqur ies  as  to  the  p resence  o f  p r i r r re  Land  in  the  Braz tah
Corpora t ion  rn ine  p lan  a rea  near  He lper - ,  u tah ,  in  Tournsh ip  T , l2  s -13  and
R.  B ,  9  and  l0  E .

As  near  as  we can de termine,  there  are  no  lands  rv i th jn  the  boundary  tha t
qua l i f y  as  Pr i r r re  Land .  Presen t l y  none  o f  the  land  i s  used  as  i r r i ga ted
crop ' land  and  rnos t  o f  i t  j s  too  s teep  o r  has  o t l re r  I  i rn i t i ng  p roper t ies
tha t  wou ld  exc lude  i t  f ro rn  be ing  p r ime Crop land .

The map g iven to  us  fo r  rev iew by  Mr .
have  any  ques t ions ,  con tac t  Dr .  T .  B .
o f  ou r  o f , f i ce .

S i  ncere ly ,

GEORGI  D.  "MCMILLAN
Sta le  conserva t ion is t

tnc l  osure :  One l4ap
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3 .7  5 RECI,AMATION PLAN

Pre - l t l i n i ng  and  Pos t  l t l i n i ng  Land  Use

Con t  emporaneous  F .ec  l ama t i on

F ina l  Rec lama t i on

A .

B .

o
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3 .75 -A PI |E- l \ i IN lNG AND POST l , t I i \ i ING L, \ND USI

The  P re - l t { i n i ng  Land  Use  i n  c ranc la l 1  can l  on  i s  no t  d i s -

s im i l a r  t o  t ha t  o f  t he  en t  i r e  n i ne  p l an  a rea  ,  r ^ i h i ch  i s  p r ima r i l y

t he  undeve loped ,  unmanaged  l and  as  desc r i bed .  i n  u l l c  700 .5  "Lanc1

Use" ,  ( j ) .  Sone  l i gh t  ca t t l e  g raz ing  occu rs .  I i i o s t  o f  t l e  1anc l

r v i t h i n  t he  canyon  i s  o r vned  by  P r i ce  R i ve r  Coa l  anc l  l ease< I  t o

1oca1  ranche rs ,  bu t  no  managenen t  ac t i v i t i e s  o r  occas iona l  hay

p roduc t i on  has  t a l t en  p1ace .  l l i s t o r i ca l  and  cu l t u l a l  s t ud ies ,

conun i ss i oned  by  P r i ce  R i ve r  coa l  company  ( see  s .74 -G)  have

revea led  some  pas t  uses  i n  t he  canyon ,  i nc l uc l i ng  res i den t i a l ,

r c c r ca t . i ona l  and  some  sheephe rd ing .  These  uses  ma \ :  have  ex i s t ed

as  l ong  as  f i f t y  yea rs  ago  and  ho ld  no  t r ue  s i gn i f i cance  f o r  t he

de te rn i na t i on  o f  l anc l  L l se  - s i nce  t he  a rea  has  re tu rned  t o  t hc  un -

c l cvc l oped  s ta te  t h rouqh  na t t r l a l  succcss ion .

Pos t -m in i ng  l and  use  rn ' i 1 t  r e -es tab l i sh  t he  l and  t o  t he

cu r ren t  o r  t o  a  be t t e r  use  by  rec l ama t i on  ac t i v i t i e s .

3 .75 -B COl'{TE}.1P0RANE 0US RE C t, i$lAT I ON

Very  1

wh i ch  t h i s

exhaus ted .

Un t i l  t ha t

i -n  Sec  t  i on

i . t t l . e  r ec l ana t i o r - r  r ' , ' i 1 l  occ r l r

f ac i l i t y  has  been  dcs igned  t o

The  p robab le  pe l i oc l  i n l ' o1ved

t  ime ,  on l y  t he  s tab j  1  i  za t  i on

3 .74  w i l l  be  imp lenen tec l .

t r n t  i 1  t he  resou rce ,  f  o r

re t r i eve ,  has  been

rv i 11  be  t h i r t l ' yea rs .

ac t i r r i t  i e s  desc r i . bed



o 3 .75 -C FI I ' IAL RECLAI\ IATI0N

I t  has  been  p rev ious l l '

r ema in  ac t i ve  f  o r  a  m in i n rum

t i ne ,  o r  r vhen  t h i s  f ac  i l  i t y

rec l an ra t i on  ac t i v i t i e s  r v i l l

s t a ted  t ha t  t h i s  f ac i 1 i t 1 '  n i 11

o f  t h i r t y '  ( 30 )  \ ' ea r s .  . \ t  t ha t

i  s  no  l onge r  needed ,  t  he  f  o1 lo r+ ing

con rnence :

I l i sasse rnb l y  o f  a l l  bu i l d i ngs  anc l  o the r  su r f ace

s t ruc tu res .  Recyc lab le  me ta l s  l r ' i l l  be  so ld  as  sc rap .

O the r  bu i l d i ng  ma te r i a l s  r r ' i 11  be  d i - sca rdeC  i n

acco rdance  r v i t h  accep ted  s tanda rds  o f  t hc  t ime .

A t l  paved  conc re te ,  o r  aspha l t  su r f aces  r r i 11  be

b roken  up  and  d i sca rded  do rsn  t he  sha f t s .

F i 11  ma te r i a l s  r enoved  and  p l aced  du r i ng  sha f t  con -

s t r uc t i on  w i l l  be  re tu rned  t o  t he  sha f t s .

A11  cu l ve r t s  r v i l l  be  removed  and  d i sca rded .

A1 f  d i s t u rbed  a reas  ru i l 1  be  g raded  t o  app r -o r ima te

o r i g i na l  con tou r ,  t y i ng  i n to  t he  na tu ra l  s l opes .

S tab le  d ra i nage  i vays  r v i l l  be  es tab l i shed  ac ross

d i s t t r r bed  a rea .

S to red  re - so i l i ng  ma te r i a l s  r ' ' i 11  be  sp read  on  a l l

g radec l  a reas  t o  a  m i . n imum dep th  o f  s i x  ( 6 )  i nches .

Seed ing ,  mu l ch ing  anc l  c r imp ing  r v i 11  occ r i l  on  a l l

r c so i l ed  a reas  as  soon  as  poss ib l e  a f t e r  t he  com-

p le t i on  o f  r eso i l i ng .  The  seed  n i x t u re  . u i 1 l  be  a

comb ina t i on  o f  spec ies  o f  bo th  annua l  and  pe renn ia l

hab i t  t o  be  de te rn i i ned  a t  t he  t i r , r e  o f  p l an t i ng  based

on  cu r ren t  bes t  r evege ta t i on  t echn iqnes .  Fe r t i l i ze r s

4 .

q

6 .

8 .

-35 -



o r  o the r  so i l  amendmen ts  r na ) *  be  app l i ed  t o  t he  seeded

a reas ,  based  on  so i  1  ana11 ' ses  t o  be  pe r f  o r -ned  a t  t he

t ime  o f  Tcso i l  i ng .  The  goa l  o f  r ec l _ana t  i on  and  re -

vege ta t i on  t v i l l  be  t o  r e tu rn  t he  s i t e  t o  t he  app rox -

ima te  p r c -m in ing  cond i t i on  by  t he  re -es tab l i s i rmen t  o f

t he  i nc l i genous  vege ta t  i on .  A l t hough  t he  s  i t e  t t i l  l  be

p lan ted  w i t h  a  c l u i c l :  g ro t r , i ng  seed  n i x t t r r e  f o r  s t ab i l -

i za t i on ,  co lon i za t i on  o f  t he  a f f ec ted  a rea  b , v  ac l j acen t ,

na tu ra l  p l an t  popu la t  i ons  r * i 11  ach ie t , e  t he  t t - ue

res to ra t  i ve  goa  I  .

The  ma in tenance  pe r i od  f o r  t h i s  a rea ,  &s  se t  f o r t h  by

u l ' l c  817 .116 (b )  ( 1 )  ( i )  i s  a  n i n imun  o f  t en  \ - ea rs .  Annua l

e l eva t i ons  o f  t hc  sL l ccess  o f  . r ' ege ta t i on  r r i 11  p rov ide

oppo r t t r n i t i es  f o r  ad jus tmen t  o f  phy . s i ca l  o1 ' chen i ca l

f ac to r s  as  sho rvn  t o  be  needed .  success  o f  Tevege ta t i on

l v i l l  be  measu red  b ) ,  app roved  sanp l  i ng  t echn iques  anC

compared  l v i t h  l oca l  na tu ra l  a reas  o f  s im i l a r  aspec t ,

e l eva t i on  and  o the r  phys i ca l  f ac to r s .
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A1 len  and  Ga rc i a  Company ,  1980 .

F lo l v  S tud ies .  Pe r fo rned  a t  t he

3 .76  ACKNOWLEDGEMENTS

Cons t ruc t i on  and  S i t e  Dcve lopmen t

Des ign  p l ans  we re  p roduced  i n  pa r t  by :

The  Pau l  lVe i r  Conpany  o f  Ch i cago ,  I 11 .

Go lde r  Assoc ia tes  I nc .  o f  Sea t t l e ,  I f ash ing ton

Hor rocks  Eng inee rs  o f  Amer i can  Fo rk ,  U tah

I{app ing

The  Pau l  l \ ' e i r  Company  o f  Ch i cago ,  I 11 .

F lo r rocks  Eng inee rs  o f  Amer i can  Fo rk .  U tah .

C randa l l  Canyon

Tequcs t  o f  P r i c c

R i ve r  Coa l  Company .

Pond  and  cu l ve r t  Des ign  ca l cu la t i ons  f o r  t he  cons t ruc t i on

s i t e  by  Lee  l v immer ,  I l yd ro l og i s t  r v i t h  I r o r rocks  Eng inee rs

H i s to r i c ,  Cu l t u ra l  and  A rchaeo los i ca l  S i t es

Kay  Sa rgen t ,  S ta f f  A r chaeo log i s t ,  1980 .  C randa l

Canyon  Su rvey .  Memo .

An th ropo . l og ) : ,  Un ive rs  i  t ) ' _  o f  U tah  .

B lake  Ha rpe r ,  1978 .  A r  A t . h " "o1og i . u1 .  u r t

su rvey  o f  r l e l ve  D r i l l  s i t es  and  Access  Roads  i n  t he

Pr i ce  Canyon  Reg ion  o f  Ca rbon  Coun t U tah .  Dep t .  o f
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3.7  6 ACKNO}VLEDGEIUENTS

Archaeo log i ca l  Env i ronnen ta l  l i . esea rch

Corpo ra t i on .  Su rvey  o f  I r lPA ,  197g .

t l t ah  A rchaeo log i ca l  Resea rch  Co i : po ra t i on ,  l g80 .

Documen ta t i on  and  Recommendd t i on  o l  De te rm ina t i on

Archaeo log i ca l .  S i t e  i n  C ran -da11  Canyon .

IV i l d l i f e  S tud ies

Jane t  Lee  Young  ,  PH IJ .  ,  19 I0  .  C randa  11  Canyon

Rap to r  S tud l .  A t  t he  reques t  o f  p r i ce  R i ve r  Coa l

Cornpany .

l , a r r y  Da l t on ,  1979 .  F i sh  and  W i l d l i f e  Resou rce

In fo rna t i on  p rov ided  by  U .D .F .  and  IV .  R .  A t  t hc

reques t  o f  P r i ce  R i ve r  Coa l  Company .

Vege ta t i on .  anC  So i l s

I l o r rocks  and  Ca ro l l o  Eng inee r - s ,  l g7g .

So i l  S tudv  f o r  U ta ,h  Coa l  P ro i t e r t y  a t  L Ie l t r e r ,  U ta l i .

A t  t he  reques t  o f  P r i ce  R i ve r  Coa l  Company .

I l a rne r  -  l f h i t e  Eco log i ca l  Consu l t an t s ,  1g80 .

Vege ta t i , on  I nven to r v  o f  .  t he .  C randa l l  Canyon

Underg round  Coa l  l r { i ne  i , oca ted  i n  Carbon  Co t rn t ) , ,

U tah .  A t  t he  reques t  o f  P r i ce  R i ve r  Coa l  Company .

o f  E l i g i b ]1 i t y  t o  t he  Na t i ona l  Ree i s te r  o f  Th ree
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