
I.$rp Ex

UOLUME 1

P-AF-L- "1 I - L EGAL lllrLf.NqIAL -EM-I9BUAIIOU

1 .1

1 ,2

1 .3

1 .4

1 .5

1 ,6

1 ,7

1 .8

1 .9

I .  t .o

1 .11

l ,  12

1 .  13

1 .  14

3$-T-- L; . IRB-l=f-g

1 .4 -1  SUFCo  &  UFCo  N .O .U .  H i s to r y
PART 2 :  ENUIRONMENTAL  RESOURCES

App l i ca t - i on  f o r  Renewa l

Bus iness  Des igna t i o r r

Mu l t i p l e  Bus iness  En t i t i e s

M in ing  Pe rm j . t s -Comp l i ance  I n fo rma t i on

M ine  I den t i { ' i ca t i on

R igh t  t o  En te r

Con t i guous  Ownen

Per rn i t t ee ' s  I n te res t  i n  Con t i guous  A reas

Areas  Des ignaLed  Unsu i t ab le  f o r  M in i ng

Pe rm i t  Te rm  In fo r t na t i on

Pe rsona l  I n j  u r y  ancJ  P rope r t y  Damage  I nsu rance
In fo rma t i on

Pe rm i t s  and  L i censes

Iden t i f i ca t i on  o f  Pub l i c  O f f i ce  f o r  F i l i ng  o f
App l i ca t i on

Newspape r  Adve r t i semen t  and  P roo f '  o f l  Pub l i ca t i on

P_o_a.E_
1 -1

1 -4

t -7

1 -8

1 -9

1*  10

1*15

1 , "  L7

1 -  18

1 -19

T*2  T

L -24

L -25

L-26

.PAEE-

1_BA*F
rugr
2 - t

2 -3

2. -4

2-5

2 ,7

2 .1 .1

Gene ra l  Env i r onmen ta l  Resou rces  Sumrna ry

Des  c  r i p t i on  o f  Cu l t u ra l  ,  l ' l i s  t o r i ca l  and
Archeo log i ca l  Resou rces

Th rea tened  and  Endange red  5pe  c  i es

Geo logy

2 . t , 2

2 .2

t T TEXTa  f \ E I  S V 9 9  .  .

!  Index Volume 1 Part 1 ! !  Indexlolurne 1 Part 1 Date 07117189 !



<-_.-=

UOLUME I

PAET ?-.:- . INV.IB,oNIIENM ( continued )

2 .2 ,L  S t ra t i gnaphy

2 ,2  , 2  S tan  Po in t  Sands tone

2 .2 .3  B lackhau rk  Fo rma t i on

2 .2 .4  I n tnus i ve  IEneous  Rock

2 .2 .5  Su r f i c i a l  Depos i t s

2 .2 ,6  S t ruc tu ra l  Geo logy

2  . 2  . 7  M ineab le  Coa l  Depos i t s

2  , 2  . 8  O the r  M ine ra l  Depos i t s

2 .2 ,9  Was te  Rock  D i sposa l  S i t e

2  . 2  ,  LO  Gene ra l  Geo logy  o f  t he  Roc  k  D i sposa l  S i t e

2 ,3 Ground  Wa te r  Hyd ro logy

2  , 3  , 1  Geo log i c  Se t t i ng  o f '  t he  Ground  Wa te r  Sys tem

2  ,3  , 2  Cha rac te r i s t i c s  o f  Seeps  and  Sp r i ngs

2  , 3  . 3  S t ream Seepage

2 ,3  .  +  Aqu i f  e r  Cha rac te r i s t - i c s

2 .3 ,4 .1  Was te  Rock  D j . sposa l  S i t e

2  . 3  , 5  Uses  o f  Wa te r  i n  t he  Aqu i f e r s

2 ,3 .5 .1  Su r face  Wa te r  R igh t s

2  . 3  . 5  . 2  G r t>und  Wa te r  R igh { : s

2  , 3  . 6  G rou  nd  Na te  r  Qua l i  t y

2  , 3  , 7  Mon i t o r i ng  P rog ram

2 ,4 Su r face  L r l a te r  Hyd ro logy

2 ,4 , I  D ra inage  Bas in  Cha rac te r ^ i s t i c s

2 ,4 ,2  F lo r r r  Cha rac te r i s t i ce

2 ,4 .3  Sed imen t  Y ie Id

P-AG f,*

2-5

2-5

2-8

2-9

2-9

2 -  10

2 -LL

2*  L5

2*  L6

2*  L9

2 -2  L

2 -22

2 -224

2*24

2-25

2- -27

2 -28

2--2 .8

2 - . 28

2*2BA

2-32

2-3 6

2 *3  6

2 -3 I

2 *42

t! REPLACES !! TEXT
! Index Volume 1 Part 2 ! ! Index Volume 1 Part 2 Date 07117189 !



UOLUME I

gABI_aj-., - EJIV.L.8.O. (continued)

2 .4 ,  +  Mon i to r ing  Prognam

P Aq E--

2-+2

2-46

2-+6

2 * 4 6

2 -+8

2-50

2 -504

2-53

2-56

2- .56

2-57

2*59

2  -60

2-63

2-67

2 -7  7

2-7 7

2 *B  5

2 -96

2-9 5

2-97

2*9  8

2-  LO6

2--  1  10

2 .L  L2

2 ,5

2 .5 .1

2 .5 ,2

2 .5 ,3

2 ,6

2 .6 ,1

2 ,6 ,2

2 ,7

2 ,7  ,  L

2 ,7  , 2

2 .7  . 3

2 ,7  , 4 .

2 ,8

2 .8 .1

2 .9

2 ,9  ,  L

2 ,9 ,2

2 ,9  , 2

2 ,9 ,2

2 .9  , 3

2 .9 ,4

2 , t o

2 .1O ,

2  .  t L

. 1

, 2

Hydro log j . ca l  Impac t s  o f  M in i ng  Ac t i u i t i es

Po ten t i a l l y  A f f ec ted  Na te r  R igh t s

M in ing  Impac t  on  Na te r  Quan t i t y

A l t e rna t i ve  L , | a te r  5upp1y

C l ima t  e

C l i r na to l og i ca l  and  A i r  Qua l i t y  Mon i t on ing  P rog ra rn

Synops i s  o f  Da ta

Vege ta t i on

Gene ra l  Desc r i p t i on

Comrnun i t y  Ana l ys i s -Resu l t s  and  D i scuss ions

Th rea tened  and  Endange red  PLan t  spec ies

Po ten t i a l  { ' o r  Rees tab l i sh i ng  Uege ta t i on

Aqua t i c  W i l d l i f e  Resou rces

Aqua t i  c  Mon i t o r i ng  P rog ram

Ter res t r i a l  W i l d l i f e

Spec ies  S ta tus  l - i s t s

P ro jec t  Impac t  Ana l ys i s  by  H igh - . I n te res t  Spec ies

Mamma I  s

He rpe to fauna

Endange red  and  Th rea tened  Spec ies

In rpac t  Ana l ys i s  and  P ro tec t i on  o f  W i l . d1 i f e

Rap to rs

Conc lus i ons

So i l s

r REPLACES !! TEXT
! Index Volume L Part 2 ! ! Index Volume L Part 2 Date O7l17l89 !



UOLUME I

PA  RT  2  :  ENUI  RONMENTA L  RE$OU R-CES (  con t i nued  )

2 ,L2

2 ,T2 ,L

2 .L2 ,2

2 . t 3

2 .  13 ,  1

2 ,13 .2

2 . t 3 ,3

2 ,13 ,4

2 ,  13  , 5

2  .  L4

t -an t l us  e

Ex i s t i nE  Land  Uses

Capab i l i t y  and  P roduc t i v i t y  o f  t he  Pe rm i t  A rea
A f fec ted  by  Su r 'Face  Ope ra t i ons  and  Fac i l i t i e s

Commun i t y  I n f  nas t ruc tu re  and  Soc io -Econo rn i cs

Se rv i ce  A rea

Gro r r r t . h  Capab i l i t y

Labo r  Fo rc  e

Sugges ted  Ac t i on  I t e rns

Comprehens i ve  S tudy  P rog ra tn

P r i r ne  Fa rm land  I nves t i ga t i on

PAST.

2-  t22

2 -  t 22

2 -  t 26

2 -140

2 .1  47

2 - t43

2*145

2 -159

2* t66

2 -169

! REPLACES ! ! TEXT !

! Index Volume 1 Part 2 ! ! Index Volume 1 Part 2 Date 07/17189 !



VOLUME I

ea8-L-l. --a- B.old.$l EF -s g- c r.t gJr"

Sky l . i ne  M ines  Ou lne rsh ip

P-0-Rr e: ...MnP.9 . .. IJG.U-ts ES*ONA--PII]E9

Map  2 ,2 -L  l - opog raph i c  Map  r r r i t h  $u r f ace  Geo logy

F iEu re  2  . 2 -A  Gene ra l i zed  Co lumnar  Sec t j . on

F igune  2 .  8 - -A

Ecc les  Canyon  A rea

Gas  We l l  Loca t i ons

Sp r i ng  Su rvey  Augus t ,  1988
Sou th  Fo rk  o f  Ecc les  C reek

Ecc les  Cneek  and  Hun t i ng ton  C reek ,
Ca rbon  and  Emery  Coun t i es ,  U tah

tn f i n t e r  Range  and  M ig ra to r y  Rou te  o f  E I k
L i v i ng  i n  t he  Env i r ons  o f  t  he  Sky l i ne
Lease  A rea

F igu re  2 .9 .1 - -A

F igu re  2 ,2 ,8 -  I

F i gu re  2 ,3 ,2 - -L

F ig  u  r e

F igu re

F igu re

rvuMBg j

1  .  6 -  1

PAGE

2-6

2 -7

2 -154

2-23 A

2-65

2-89

2-9 2

2-99

2 * 1 2 3

9  . 2 -B  N in te r  Range  and  M ig ra t c r r y  Rou te  o f  Mu le
Dee r  l - i v i ng  i n  t he  Enu i rons  o f ,  t he
Sky l . i ne  Lease  A rea

9 .3 ' " -A  D i s t r i bu t i on  Map  o f -  Endange red  Mamrna l i an
Spec ies  i n  U tah  i n  Re la t j . on  t o  t he
Sky l i ne  Lease  A rea

3 - -A  Loca t j . on  o f  t he  Sky l i ne  P ro jec t  A rea

!  REPIiACES ! !  TEXT - -  . !
! Index Volume 1 Part 2 ! ! Index Volurne L Part 2 Date O7 /17 /89 !



U O L U M E  I

P0j.T Z:_ .Pf.0hfl!!_Q9 q.EQ-IJ.oN

Lower  O 'Conne r  r rA r r  I sopach  Map

Ouerbunden  I sopach  Map ,  Lower  O  I  Conno r  A  Seam

Lou re r  O 'Conno r  r rB r r  I sopac l r  Map

Ove rbu rden  I sopach  Map ,  Lower  O f  Conno r  l rB r r  Seam

Uppen  O fConno r  Seam I sopach  Map

Ouerbu rden  I sopach  Map  Uppe r  O 'Conno r  Seam

Abandoned  Ad j  acen t  Wonk ing

Fence  D iagnam:  Wa ten  Mon i t o r i ng  Ne11s

Sur face  Wa te r  R igh t s  on  and  Ad j  acen t  t o  t he  Sky l i ne
Prope r t y

Ground  Wa te r  R igh t s  on  and  Ad j  acen t  t o  t he  Sky l i ne
Prope  r ' t y

Loca t i on  o f  Hyd ro log i c  Mon i t o r i ng  S t -a t i ons

UeEe ta t i on  Map

Uege ta t i ve  Re fenence  A rea

Por ta l  Ya rd  A rea  So i I .  Map

Man  Made  Fea tu res  and  Ex i s t i ng  Land - -uses

NUMB E R

2 ,2 ,7 -L

2 ,2 ,7 - . 2

2 .2 ,7 -3

2 .2 .7 -4

2 ,2 ,7 -5

2 ,2 ,7 -6

2 ,2 ,7 -7

2  . 3  .  4 - . 1

2 ,3 .5 .1 -1

2  . 3  . 5  , 2 *L

2  , 3 .  6 -  1

2 ,7 .  1 *1

2 .7 .1 -2

2 .  11 *1

2 , t 2 ,1 . - l

I  REPLACES !! TEXT

!  T n d e x V o l u m e l P a r t 2  ! !  I n d e x V o l u m e l  P a r t 2  7 / L 5 / 8 6



t

P A R T  2 :  T A B L E S

2 ,2 .8 -1

2  . 2  , 8 -2

2 ,3 .7 -L

2 ,3 ,7 -2

2 .3 ,7 -3

2 ,3 .7 -4

2 ,8 -L

2  , 8 *2

2 ,8 -3

2 , 9 - L

2 .9 - -2

2 . 9 * 3

2 .  10 -1

2 .11 -1

2  ,  LL -2

2 ,  L2 .  1 -1

U O L U M E  I

Summary  o f  24  Ana l yses

Fo rms  o f  $u l f u r  Ana l ys i s

Comprehens i ve  Wa te r  Qua l i t y  Ana l y t i ca l  Schedu le

Abb rev ia ted  Na te r  Qua l i t y  Ana l y t i ca l  Schedu Ie

Mon i t o r i ng  S ta t i on  I den t i f i ca t i on

Summary  I n fo rma t i on  on  Groundwa te r
Obse rua t i on  We l l s

S t ream Resou rce  Mon i t o r i ng  Schedu le  f o r
Ecc les  C reek

Des  c r i p to r s  o { :  Ben th i c  Commun i t i es  a t  Seven
S ta t i ons  on  Ecc les  C reek  and  I t s  Ma jo r
T r i bu ta r i es ,  Ca rbon  Coun ty ,  U tah

Sed imen t  Compos i t j . on  o f  G rave l  Beds  a t  Fou r
S ta t i ons  on  Ecc Ies  C reek  as  Pe rcen t  o { :  To ta l
Mea r r  We iEh t  f o r  Sed imen ts  Pass i r r g  1 ' h rough  5 i x
USGS S tanda rd  So i l  S i eve  S i zes

Spec ies  L j . s t  and  C lass i f i ca t i on  o f  Mamma ls
Whose  Pub l i s  he<J  Ranges  Ove r l ap  t he  Sky l i ne
Coa l  M ine  S i t e

Spec ies  t - i s t  and  C lass i t - i ca t i on  o f  Amph ib i ans
t r l hose  Pub l i shed  Ranges  Ove r l ap  t he  Sky l i ne
Coa l  M ine  S i t e .

Spec ies  L i s t  and  C lass i f i ca t i on  o f  Rep t i l es
Whose  Pub l i shed  Ranges  Ove r l ap  t he  Sky l i ne
Coa l  M ine  S i . t e

Rap to r  Spec ies  Seen  and  Hab i t a t  $u j . t ab i l i t y
i r r  Man t i  D i v i s i on ,  Man t i - - LaSa1  Na t i ona l  Fo res t

Seeded  Uege ta t i on

Topso i l  Vo lumes

Sheep  A l l o tmen ts  Da ta  f o r  Fou r  A11 r : tmen ts
Con ta ined  Pa r t i a l I y  r r l i t h i n  Coa l  Lease  A rea
. |=o r  P ropos  ed  Sky  l i ne  M ine

_BAEg_

2-  L7

2 - -  L8

2*3  4

2 *35

2- .3  5  A

2 -358

2-69

2 -7  L

2 -7  5

2 -7  9

2 -83

2 -8  4

2 -  108

2 -115

2 -116

2-  12+

r RnPT^ACnS ! !

! Index Volume 1 Part 2 ! ! Index Volume 1 Par! 2 10/03/89 !



UOLUME I

P0nt-2j-JIg-LES. ( conti  nued )

2  .  L2  . 2 -L

2 .  13 -1

2 ,  13. -2

2 .  13 -3

2  ,  r 3 -4

2 .  13 -5

2  ,  L3 *6

2  ,  t 3 -7

2 .  13 - . 8

2 .  13 -9

2 .  13 -  10

2 ,13 -11

2  .  13  - r 2

Graz ing  Po ten t i a l  f  o r  A rea  t o  be  A { : f  ec ted  by
M in ing  $u r f ace  Ope ra t i ons  and  Fac i l i t i e s

Gro r r r th  Capab i l i t y  Summary

1986  No rk fo r ce  Unemp loymen t  S ta tus

Manpou ,e r  D i s t r i bu t i on  1988

Manpower  D i s t r i bu t i on  1986

Manpowen  D i s t r i bu t i on  1985

Manpower  D j . s t r i bu t i on  1984

Manpou ,e r  D i s t r i bu t i on  1983

Manpower  D j . s t r i bu t i on  L982 .

P ro jec ted  Manpower  Leve l s  1989  t h rough  1991

Mann ing  Tab le  f o r  P leasan t  Ua l l . ey  M ines

Compan i son  o f  P ro j  ec ted  M ines  t o  Open  on
Fede ra l  Land  P r i o r  t o  1985  and  Cu r ren t  S ta tus

M in ing  Company  Manpower  Needs  Compar i son
198  I  t h rough  1985

P AGE-_

2 -L27

2- l  +4

2 -L47

2 -148

2 - t4BA

2"1+9

2*150

2 -  151

2*  t52

2 -153

2*  t 56

2-  157

2 -158

r REPLACES ! t TEXT !
! Index Volune 1 Part 2 ! ! Index Volume 1 Part 2 07117189 !



rN-g Ex

UOLUME 2

P0_ET.- 3; MI.NI.NQ _9PEEAIIoN ..P..L0N

3 .1

3 .1 .1

3 ,  L .2

3 .1 .3

3 .1 .4

3 .1 .5

3 .1 .6

3 .1 .7

3 .1 .8

3 ,2

3 ,2 , t

3 .2 ,2

3 .2 .3

3 .2 .4

3 ,2 ,5

3 ,2 .6

3 ,2 ,7

3 .2 .8

3 ,2 .9

3  .  2  .  10

3 .2 .11

3 ,2 ,12

Sky l i ne  M in ing  Ope ra t i on  P lan

Pro j  ec t i ng  M ine  Deve lopmen t

M ine  Deue lopmen t  P Ian

Me thod  O f  M in i ng

Pnopos  ed  P rodu  c  t i on  Ra te

Max imum Economic  Recove ry  and  Ra te  Da ta

Mu l t i p l e  Seam M in ing ,  Ra t i ona le  and
Spec i f i ca t i ons

P lan  f l o r  P ro tec t i ng  O i l  and  Gas  Ne l l s

M ine  Maps

Cornponen ts  o f  Ope ra t i on

Ponds ,  Impoundmen ts  and  Dams

Ouerbu rden  and  Topso i l  Hand l i ng

Coa l  P rocess ing

M ine  Su r face  Fac i l i t i e s  Gene ra l  Layou t

Wa te r  Po l l u t i on  Con t ro l  Fac i l i t i e s

P rocedu res  f o r  Cons t ruc t i on  Th rough  Remova l
o f  Ma j  o r  S t ruc tu res  and  Fac i l i t i e s

S igns  and  Marke rs

P lan  f o r  D i sposa l  o f  Rock  Has te

B las  t i  ng

E lec t r i ca l  Power

Sou th  Fo rk  B reakou t  A rea

Areas  No t  Repo r t i ng  t o  Sed imen t  Ponds  &
Spe  c  i a1  Exemp t  A reas

T3S"E

3 -1

3 -2

3-2

3 -6

3 -8

3 -9

3 - -13

3 -15

3 -  16

3 -L7

3 - -L7

3 -19A

3  -20

3 -24

3  *28

3 -3  1

3 - .41

3-42

3 -6  1

3 -6  I

3 -644

3 -64D

! REPI,.ACES ! ! TEXT
! Index Volurne 2 Part 3 ! ! Index Volume 2 Part 3 Date 11/15/89 !



UOLUME 2

PART 3  :  M IN ING OPERATION PLAN (  con t i nued )

3 .3

3 ,4

3 .5

3 .6

T im ing  o f  Ope ra t i on

Area  A f f ec ted  by  Each  Phase  o f

Ma j  o r  Equ ipme  n t  L i  s  t

Ex i s t i ng  S t ruc tu res  t o  be  Used

Opera t i ons

in  t he  Ope ra t i ons

P.AGI:

3 -65

3-67

3  -68

3-7 4

eegE*
3  -49

3 A R.I 3.-j_-.f I.Ali B ffi

F igu re  3 .2 .8 -A  Road Typ ica l  Sec t ion

plEJ." 3_'_.tn,F} E5

Tab le  3 -5 -1  Equ ipmen t  L i s t  by  Sec t i on

t33-L "-1 : Q-B0Ul!!Eq -$ECI.L9N

Mine  Map  M ine  No .  I

M ine  Map  M ine  No .  3

M ine  Su r face  Fac i l i t i e s  P lo t  P lan

Po r ta l  Su r f ace  Fac i l i t i e s  Sed i rnen ta t i on  Pond
Sec t i ons  and  De ta i l s

New In l e t  S t ruc tu re  f o r  M ines i t e  Sed imen ta t i on  Pond

t t ' l i ne  Po r ta l  Sed imen ta t i . on  Pond  Con tou r  Map

Loadou t  Fac i l i t i e s  D ra inage  &  Pe rm i t  Bounda ry  Map

Sed imen ta t i on  Pond  Sec t i ons  &  De ta i l s  C i v i l

Neu l  I n l e t  S t ruc tu re  f o r  T ra i n  Loadou t  Sed imen ta t i on
Po  nd

M ine  Po r ta l  A rea  Ma te r i a l  F l o t r l  Shee t

F low  Shee t

Typ i ca l  Conueyo r  A l i gnmen t  and  C ross  Sec t i on

Conveyo r  Rou te  Pe rm i t  Bounda ry

3 - 6 9

" , r-v-u.rYrq.E 8, ,_

3 .  1 .8 -1

3 .  1  , 8 -2

3 ,2 .  1 -1

3 ,2 ,1 -2

3 ,2 .  1 -24

3  , 2  .  t - 28

3  , 2 .  1 -3

3 ,2 .  1 -4

3 ,2 .1 -44

3 .2 .3 -1

3  , 2 .  3 -  1A

3  ,  2  . 3 ' 2

3 .2 .3 -3

' REPLACES ! ! TEXT
! Index Volume 2 Part 3 ! ! Index Volume 2 Part 3 Date LO/02l89 !



INDEX

UOLUME

PA RT  3  :  DRAWINGS SEC I I _QX (  con t i nued  )

Open  Coa l  S to rage  A reas

Ecc les  C reek  l n l a te r shed  A rea

l r l a te r  and  tn las tewa te r  F lo t r t  Shee t

No r th  Fo rk  D ra inage  Des ign  De ta i l s  Shee t

I n l e t  S t ruc tu re  M idd le  Fo rk

Typ i ca l  Tnash  Rac  k  f o r  I n l e t  S t ruc tu re

Access  Road  t c r  Rock  Has te  D i sposa l

Rock  Was te  D i sposa l  A rea

Na te rshed  A reas  t o  t he  D i ve rs i on  D i t ches

Po r ta l  B reakou t

F i ve  Yea r  P ro j  ec t i on  M ine  No .  1

F i ve  Yea r  P ro j  ec t i on  M ine  No .  3

_NU.rl-B_t E_-_

3  , 2 ,  3 -4

3,2 .+-2

3 ,2 .5 - l

3 .2 .6 -18

3 ,2 .6 -1C

3 .2 .6 -10

3  , 2 .8 -1

3  .  2  . 8 -2

3 .2 ,8 -3

3 ,2 .  11 -1

3 .3 -1

3 .3 -2

I REPI.ACES t I  TEXT  !

! Index Volume 2 Part 3 ! ! Index Volume 2 Psrt 3 Date LOlO2lgg !



il.vpEx

UOLUME 3

P.A RI_.4.: _ R Ee_L Atr0_lI_9N_P kAN

4 , 1

4 .  1 . 1

4 ,2

4 .3

4 .4

4 .4 .1

4 .4 .2

4 .4 .3

4 .4 ,+

4 .4 .5

4 .5

4 .6

4 .6 .1

4 .6 .2

4 .6 .3

4 .6 .4

4 .6 .4 *1

4 .6 .5
4 .7

+ .7  ,  L

4 ,7 .2

Re  c  l ama t i on  P lan  I n t r odu  c  t i on

Rec lama t i on  P lan  Roc  k  D i sposa l  S i t e

Rec lama t i on  T ime tab le

Cos t  Es t ima te  f o r  Pe r fo rmance  Bond

Bac  k f  i l 1  ,  So i l  S tab i l i za t i on ,  Compac t i on ,
Con tou r i ng  and  Grad ing

Back f i l l  and  Compac t i on

Grad ing  and  F ina l  Con tou r

So i l  S tab i l i za t i on

S tab i l i za t i on  o f  R i11s  and  Gu l l i es

Ac id  and  Tox i c  Fo r rn i ng  Ma te r i a l s

So i l  P repa ra t i on  and  Fe r t i l  i za t i on  P lan

Topso i l  and  Subso i l  Hand l i ng  P lan

Topso i l  Remova l .

Topso i l  S toc  kp i l e

Topso i l  P ro tec t i on

Topso i l  Red i s t r i bu t i on

Rock  D i sposa l  S i t e

Sou th  Fo rk  B reakou t
Revege ta t i on  P lan

Spec ies  and  Amoun t  pe r  Ac re ,  Po r ta l  and  T ra in
Loadou  t  A  reas

Seed ing  T i l l age  and  Mu l ch ing ,  Po r ta l  and  T ra in
Loadou t  A reas

PAGE

4-1

4 -3

4 -5

4 -  10

4 -  L7

4 -  L7

4 -  L7

4 -  19

4 -  19

4 -  19

4-20

4-2 r

4*2 L

4-2 r

4--22

4-24

4*25

4-26-A
4*27

4--27

4 -30

REPI.ACES I t TEXT !
! Index Volume 3 Part 4 f t Index Volume 3 Part 4 Date L2/L5/89 !



4 .7 ,4

+ .7 ,5

P.OKL_*-:-- R Eqln-rylAI lqN .P LRN.

+.7 .3

4 , 7 , 6

4 , 7  , 7

4 , 7 , 8

4 . 8

4 . 8 . 1

+.8 ,2

4 .8 .3

4 .8 .4

4 .8 .5

4 .9

4 .  10

4 .11

4 .11 .1

4 , t L .2

4 .11 .3

4 .11 .4

4 ,11 .5

4 .11 .6

4 .11 .7

UOLUME 3

(  con t i nued )

&  S tab i l i za t i on  o f  t he  ConveYorRevege ta t i on
Bench

I r r i ga t i on ,  Po r ta l  and  T ra in  Loadou t  A reas

Mon i t o r i ng  P rocedu res ,  Po r ta l  and  T ra in
Loadou t  A reas

So i l  Tes t i ng ,  Po r ta l  anc l  T ra i n  Loadou t  A rea

Sco f i e l d  Was te  Rock  D i sposa l  S j . t e

Sou th  Fo rk  B reakou t

Hazandous  &  F lammab1e  Ma ten ia l s  D i sposa l  &
Con t i ngency  P Ian

Non*Coa l  Nas te  Ma te r i a l . s  D i sposa l

D iese l  Fue I  and  Gaso l i ne  and  O j . 1  S to rage

Exp los i ve  Magaz ines

Haza rdous  Ma te r i a l s

S l i des  and  O the r  Damage

Open ing  and  Sea l i ng  P Ians

S ia fe t y  and  Comp l i ance  P rog ram

Pno tec t i on  o f  Hyd ro log i ca l  Ba lance  Pe rm i t
and  Ad jacen t  Aneas

Wate r  R igh t . s  and  Rep l . acemen ts

Mon j  t o r i ng  P rog ram

Wate r  Qua l i t y

Na te r  Quan t i t y

M ine  Fac i l i t i e s  D ra inage  A rea

Loadou t  S i t e  D ra inage

Por  t a l  Loca t i ons

PA.qE

4-3  5

4 -38

4*38

4-40

4-.40

4 -414

4 -42

4-42

4.-43

4-4 3

4 -44

4-44

4*  45

4-48

4-  50

4 -50

4 - -5 I

+ -52

4*52

4 -54

4 -54

4 -54

I REpLACES ll TEXT !
! Index Volume 3 Part 4 ! ! Index Volume 3 Part 4 Date O7l17l89 !



4 ,12 .2  P roposed  Unde rgnound  M in ing  Ac t i v i t i e s
and  Cons i s tency  W i th  Landuse  P lans

UOLUME 3

PAI|I-3.*.-Bru LAN ( conti nued )

+.11 .8

4 , t2

4 .12 .1

4 . . 12 .3

4 .12 .4

4 .12 ,5

+ ,L2 .6

4 .13

4 .  13 ,  I

4 .  14

4 ,  15

4 .  16

4 .16 .  I

4 .16 ,2

4 , t 7

4 ,17 . t

4 .17 ,2

4 .17 ,3

4 .17 ,4

Unde rg rouncJ  Wa te r  T rea tmen t

Pos tm in ing  Landuse

Me thod  o f  Ach ieu ing  and  Suppo r t i ng
Pos tm in ing  Landuses

U isua1  Resou rce  Assessmen t  t o  Ach ieue
Pos tm in ing  Landuse

Rec rea t i ona l  Resou rce  Assessmen t  t o  Ach ieve
the  Pos tm in ing  Landuse

M ine ra l  Resou rce  Assessmen t  t o  Ach ieve
the  Pos tm in inE  Landuse

Rock  D i sposa l  S i t e

Ponds ,  I r npoundmen ts ,  Banks ,  Dams  and
Ernbankmen ts  M ine  P lan  Anea

Sed imer r t t a t i . on  Ponds

Pro tec t i on  o f  Pub l i c  Pa rks  and  H i s to r i . c  P laces

Re loca t i on  o r  Use  o f  Pub l i c  Roads

Unde rg round  Deve lopmen t  L r l as  t e  an t l  Exces  s
Sun face  Spo i l

Nas te  Rock  D i sposa l  Gene ra l  Desc r i p t i on

Nas te  Roc  k  D i sposa l  Deve lopmen t .  P lan

Subs i r l ence  Con t ro l  P Ian

Subs idence  P robab i l i t y  Su rvey

M in ing  Me thods

Subs idence  P robab i l i t y  Su rvey

M i t i ga t i on  o { :  Subs idence  E f f ec t s

RLGF -

4 -544

4 -55

4 -55

4-6 1

4 *62

4*62

4-62

+ -62

4*6 4

4*6  4

4 -66

4--67

4-6 9

4 -694

4*7  2

+ -7  5

4*7  5

+-7 5

4-7 7

4-7 8

I REPLACES I I TEXT t

! Index Volume 3 Part 4 ! ! Index Volurne 3 Part 4 Date O7 /17 /89 !



UOLUME 3

PART {_ :_ . - . 8 l c tA l ! -AT I9N L f  AN (  con t i nued)

4 .17 ,5

4 .17 .6

4 .  t 7  , 7

4 .18

4 .  18 .  I

4 ,18 ,2

4 .  19

4 .  19 .  I

4 .19 .2

4 .  19 .3

4 .  19  .  4

4 .19 .5

4 .19 .6

4 .

4 .

4 ,

+.20  .  1

+  ,20  ,2

4  ,20  ,3

+ .20  ,  +

4 .21

4  . 22

L 9  . 7

1 9  . 8

2 O

Subs idence  P lon i t o r i ng  P rog ram

Subs idence  Con t ro l

Pub l i c  No t i ce

F i sh  and  W i l d l i f e  P lan

Agua t i c  Resounces  Ecc Ies  C reek

Te r res t r i a l  N i l d l i f e  Resou rces

S t ream D iue rs i ons

M ine  S i t e  S t ream D ivens ion

M ine  S i t e  D i ve rs i on  Channe l s

Coa l  S to rage  S t r ^eam D ive rs i on

Coa l  S to rage  D i ve rs i on  Channe l

Re  c l ama t i on  o f  D i ve rs i ons  and  Channe l s
Po r ta l  A rea

Rec lama t i on  o f  D i ve rs i ons  and  Channe l s
Loadou t  A rea

D ive rs i on  Channe l  a t  Rock  D j . sposa l  S i t e

Sou th  Fo rk  B reakou t

T ' r anspo r ta t i on  Fac i l i t i e s  Roads ,  Conveyo rs ,
Ra i l  Sys tems

Trans  po r t a t i on  Roads

Ove r l and  Conveyo r  Be l t

Ra i l r oad  Sy  s tems

Loadou t  Access  Road

Re tu rn  o f  Coa l  P rocess ing  Nas te  t o  Abandoned
Unde rg round  Work ings

A i r  Po l l u t i on  Con tno l  P lan

P Aq E-.

4 -  8 0

4-82

+ - 8 2

4 - 8 3

4 - 8 3

4 - 8 3

4 - 8  5

4 - 8 5

4- -86

+ -  8 7

4 - 8 8

4 - 8 8

4 - 8 9

4-9  0

4-  90

+-9 2

4-9 2

4 - 9 3 4

4*9  4

4 - 9  4

4-9  5

4-9 6

! REPLACES ! ! TEXT !
! Index Volume 3 Part 4 ! ! Index Volume 3 Part 4 Date LO/L5188 !



UOLUME 3

PA.RT -4_L Bgq! 3ryl. i lUgN-P-LAN. ( continued )

+,22. r

4  . 22  . 2

4  , 22  . 3

4  , 22  . 4

+ ,23

4 .23 ,1

+  . 23  , 2

4 ,23 .3

+,2+

4  , 2 5

Fug i t i ve  Dus t  Sounces

Descn ip t i on  o f  Em iss ion  Sounces  and  Con t ro l s

A i r  Qua l i t y  Con t ro l  Mon i t o r i ng

Ope ra t i ona l  P rocedu res  and  Mon i t o r i ng

A l1uv ia l  Va l l ey  F loo rs

C l . ima to log i  ca l .  Cond i t i ons

Consump t i ve  Use

Conc lus i ons

Suppo r t  Fac i l i t i e s  No t  Loca tec l  t " l i t h i n
the  P ro j  ec t .  A rea

Exp lo ra t i on

P 4. 8 "l:. -5-i-- A E AS $."-BE ["E-RE llqE-g

5 .1 Cross  I ndex

P AGE

4-9 6

4-97

4-9 9

4 -9  9

4 -  102

4-L02

4 -  l 03

4 -  104

4* LO7

4 -108

5 -1

I REPLACES !! TEXT

! Index Volume 3 Part 4 ! ! Index Volume 3 Part 4 Date 07117189 !



7,_ ...,
J. r

. ?

I
I

- t

UOLUME 3

P A R T  4 :  M A P S  A N D  F I G U R E S

M a p  4 .  9 - A Por ta l  Sea l

M a p 4 .  17  , l - l  Ex ten t  o f  P lanned  and  Con t ro l . l ed
Subs idence  A reas

e0-8"L. gi-p-E AUI xG.g -sJ eJJ-oN

Mine  Su r face  Fac i l i t i e s  Rec lama t i on  P lan

Rec lama t i on  C ros  s  Sec t " i on  Po r ta l  A rea

S t ream Grad ien t s

Coa l  S to rage  and  Loadou t  Rec lama t i on  P lan

Rec lama t i on  C ros  s  $ec t i ons  RRLO

Wate r  Tank  S i t e  Rec lama t i on  P lan

Ha te r  Tank  Loca t i on

M in ing  P roduc t i on  US  Wa te r  D i scha rge

Rock  D i sposa l  S i t e  A rea

Rock  D i sposa l  S i t e  Rec lama t i on  P lan

Sky l i ne  M ine  No ,  3  Subs idence

Subs idence  Mon i t o r i ng  Po in t s

Cross  Sec t i on  Sou th  Fo rk  o f  Ecc les  C reek

Cross  Sec t i on  M idd le  Fo rk  o {=  Ecc1es  Cneek

Cross  Sec t i on  No r  t h  Fo rk  o f  Ecc les  C reek

Cross  Sec t i on  Ma in  Channe l  Ecc les  C reek

4-7 6

_f$.uug E E___

4 .4 .2 -14

4 .  4 .  2 -  1B

4 .4 .2 -181

4 ,  4  . 2 -LC

+ .4  , 2 -LD

4 ,+ ,2 -1E

4.4 ,2- r r '

4 .11 ,4 "4

4 .16 .1 -14

4 .  16 .  1 . - 18

4 .17 .3 -1

+ .L7 .5 - l

4 .19 .5 -1

4 .1L5 -2

4 .  19  .  5 -3

4 .  19  ,  5 -4

I REPLACES U TEXI !
!  I n d e x V o l u m e 3 P a r t 4  - ! l  I n d e x V o l u m e 3 P a r t 4 D a t e l l / 2 2 l 8 9  !



r.0.8-T. _ L__ T_fl _tstg_g

4.2 - r

4 . 3 - 1

4 , 3 - 2

4 .  6 "  1

4 . 7 * L

+.7*2

q . ,7*3

4 .  , 7  - 4

4 , 7 * 5

4 , 7 * 6

4 . 7 - 6 4

4 , 7 - 7

4 .  ,  I? . - -L

+ ,23- -L

4  .  2 .3*2

UOLUME 3

Re  c  l ama t i on  T ime tab le

Rec lama t i on  Cos t  Ca l cu la t i ons

Es t i r na ted  Rec l . ama t i on  Cos t s

Topso i l  S toc  k  p i l e  Seed  M ix tu re

Seed  M i . x t u re

Nor th -Fac ing  S lopes

R ipa r i an  Hab i t a t  Seed  M ix tu re

Seed  M ix tu re  $ou th  t o  Wes  t

t i eed  M ix tu re  No r th  t o  Eas t

Shnub  Supp lemen t  R ipa r i an  Zone

Seed  M ix tune  - . 'Nas te  Roc  k  D i sposa l  S i t e

Ac reages  and  P ropo r t i on  o f  D i s tu rbed  A reas

Proposed  Pos tn r i n i ng  Landuse

Consump t i ve  Use  o f  Wa ten  by  B ig  Sageb rush

Consump t i ve  Use  Ca l cu la t i ons  f o r  R ipa r j . an
Grasses

POGh-

4-6

4 -11

4 -  13

4-23

4-28

4-29

4-"3 I

4-32

4*3  3

4 -34

4 -344

4-37

4 -56

4 - l o5

4 -  105

Ow,! Index Volume 3 Part 4 ! I Index Volume 3 Part 4 Date 07117189 !
I  REPI-ACNS ! !  TEXT



UOLUME 3

P A R T  5 :  C R O S S  R E F E R E N C E S

Cnoss  I ndex5 , 1



T A B L E  O F CONT ENTS

UOLUIVIE 4

Cl ima to log i ca l  Summary

Ha te r  Qua l i t y  Tabu la t i ons

Summary  o f  Wa te r  Qua l i t y  Ana l y  s i s

S ta t i s t i ca l  Sumrna ry  o f  Ha te r  Qua l i t y

Graphs  o f  wa te r  Qua l i t y  Da ta

la fa te r  He11  Da ta  Summary

tda te r  R igh t s

Ana l ys i s

REPLACES TEXT
! table of Contents Volume 4 lTable of Contents Volume 4 Date L2ll5l89l



TOB

I

2

3

+

5

6

7

I

9

10

11

1 ,2

13

14

15

16

L7

18

19

UOLUME 5

TABLE OF  CONTEN TS

c ;Q l - v ]EN IS____  __ -  _  -  . . -

5 l ope  S tab i l i t y  Eva lua t i ons  and  Access  Road
Embank rnen ts  Sed imen ta t i on  Ponds

Es t ima te  o f  Peak  F lo t r t  D i scha rge

M ine  S i t e  CSP Des ign

Po r  t a1  A rea  $wa Ie  and  Conc re te  U -D i t ch  Des ign

Und i s tunbed  Aneas  D ra inage  D i t ch  Des igns

D is  t u rbed  A rea  D ra inage  Pon ta l  A rea

S tage  Uo lume  Po r ta l  A rea

' I opso i l  
D i ve rs i ons

T ra j . n  [ . oadou t  Und i s tu rbed  A rea  D ra inage

Tna in  Loadou t  D i s tu rbed  D ra inage

Tra j . n  Loadou t  A rea  Swa le  Des ign

l t y t J ro l ogy  S tudy  Cu lue r t  Eas  t  End  
' f  

r a i n  Loado t , t t  CU- -  16

Loadou t  A rea  Sed imen ta t i . on  Pond

Dra inage  Con t ro l  l r f as te  Rock  D i sposa l  S i t e

h f  as te  Roc  k  D i sposa l  Sed imen t  Pond

Nas te  Rock  D i sposa l  A rea  Capac i t y  and  Schedu le

Rec l . ama t i on  Cos t s

Rec la imed  Channe l  Des igns

Hyd ro logy  S tudy  Sou th  Fo rk  B reakou t  A rea



TABLE OF  CONTENTS

UOLUME A-  1

Ae r i a l  Pho tog raphs

Hyd ro logy

Hyd ro log i . c  f nven to r y  o f  t he  f i k y l i ne
Aneas

De tenm in ia t i on  o f  t he  1OO-yea r  F lood
anc l  Mud  C r  eek

Gene ra l  Hyd ro log i c  Cons ide ra t i ons
Deve lopmen t  and  Subsequen t  I r npac t s

NPDIS  Pe rm i t

A i r  Qua l i t y

Rad ian  Repo r t

P rope r t y  and  Ad j  acen t

P1a i . n  o f  Ecc les  C reek

Re la ted  t o  Coa l

'4ri 
z hK Q'*"tr*t'rl frfPtz-Cufru c; R i)(:tzS

r REPLACES t! _ TEXT !
!  Table of  Contents Vol .  A-1 l lTable of  Contents VoI .  A-1 Date 7/17189!



TABLE OF  CONTENTS

UOLUME A_2

So i l s  and  Uege ta t i on

Repo r t  o f  Uege ta t i on ,  P lan t  Commun i t y  Ana l ys i s ,  Th rea tened
and  Endange red  Spec ies ,  So i l s  and  Rec lama t i on  P lan

Repo r t  o f  Vege ta t i on  and  so i l s  ,  P roposes  Nas te  Roc  k  D i sposa l
5 i  t e

Sky l i ne  P ro j  ec t  Supp lemen ta l

Response  t o  De f i c i enc ies  i n
Repo r t

Conveyo r  Benc  h  Revege ta t i on  P lan  SCS Documen t

Te r res t r i a l  W i l d l i { =e

N i l d l i f e  Assessmen t  o f
AcJ j  acen t  A reas

Av  i f auna  Repo r t s

the  Sky l i ne  M in ing Prope r t y  and

The  Av i f auna  and  Rap to rs  o f ' t he  S i ky l i ne M ine  P ro j  ec t

5o i1  s  Repo r t

t he  Was te  Rock  D i sposa l  A rea

I  REPLAEES !! TEXT

!  Table of  Contents Vol .  A-2 l tTable of  Contents VoI .  A-2 Date 7/17189!



TABLE OF  CONTENT$

UO LUM E A. -  3

Eng inee r i ng  Ca l cu la t i ons

51ope  S tab i l . i t y  Eua lua t i ons  and  Access
Propose r l  Sed imen ta t i on  Ponds

Cu l ve r t  Ue loc i t i es

Road  Emban  kme  n t s

Channe l  Des ign  Was te  Rock  D i sposa l  S : i t e

D i s tu rbed  A rea  D ra j . nage  Eng inee r i ng  Ca l cu la t i ons

Eng inee r i ng  Ca l cu la t i ons  f o r  Rec lama t i on  Cos t s

A rcheo log i ca l  Repo r t s

H i s to r i ca l  Repo r t s

A  B r i e f  H i s to r y  o f  t he  Ecc les  Canyon  Coa l  M ine

Aqua t i  c  W i l d l . i f  e

Gene ra l  Aqua t i c  Resou rce  Des  c r i p t i on

F i s  h  Hab i t a t  P lan

Geo techn i ca l

Dame  s  and  Moo re  Repo r t

Geo logy

Roy  Fu11  Repo r t

Geo log i c  C ross  Sec t i ons



T A B L E  O F  C O N T E N T S

UOLUME A . -4

Dn i11  Ho le  Geo logy



A P P L I C A T I O N FOR RENEWA L

STATE OF  U ]AH

D E P A R T M E N I  O F  N A T U R A L  R E S O U R C E S  A N D  E N E R G Y

D I U I $ I O N  O F  O I  L ,  G A S ,  a n d  M I N I : N G

3  5  5  Wes t  No r th  Temp le

3  T r i ad  Cen ten

Sa l t  [ - ake  C i t y  ,  U tah  841  16

A  P P  L l C A T I O N  F O R  M I N l N G  P  E  R M I T

Th i s  Renewa l  App l i ca t i on  Fo r  M in i ng  Pen rn i t  i s  subm i t t ed  pu rsuan t

t o  T i t l e  40 ,  Chap te r  1O ,  U tah  Code  Anno ta ted  1953 ,  BS  amended ;

t he  Coope ra t i ve  Ag reemen t  be tween  t he  Un i t ed  S ta tes  Depa r tmen t  o f

I n te r i o r  and  t he  S ta te  o f '  U tah ;  t he  Su r f ' ace  M in ing  Con t ro l  and

Rec lama t i on  Ac t  (  P  ,  L .  9  5 -87 )  ;  t he  Fede ra l  Land  Po I i c y  and

Managemen t  Ac t  o f  I 976 ;  and  a1 l .  r egu l . a t i ons  p romu lga ted  unde r

those  Ac t s  a f f ec t i ng  coa l  m in i ng  ope ra t i ons  conduc ted  i n  t he

S ta te  o f  U tah ,,l

1 - 1



NAMES,  ADDR[5SES,  and
TELEPHONE NUMBERS

OF PERMITTEE:

L O C A T I O N  O F MINE AREA:

M I N E R A L  
- I O  

B E  M I N E D :

O P E R A T O R :

P H O N E  N U M B E R  O F  O P E R A l O R

H O L D E R  O T -  R E C O R D

A G E : N ]  F O R  S E R U ] C ; E
O F  P R O C E S S  ( S k y I i n e

C o a l  C o m p a n y )  r

R E S I D E N T  A G E N T  ( C o a s t a l
S t a t e s  E n e r g y  C o m p a n y  )

RESIDENT AGEN- r  (  Sky l i ne
Coa I  Company  )

Coas ta l  S ta tes  Ene rgy  Company
L7  5  Eas  t  4OO Sou th  ,  Su i t e  8OO
5a1 t  Lake  C i t y ,  U tah  84111
Area  Code  (80 l )  596 -7111

and

Sky l i ne  Coa l  Company
17  5  Eas  t  4OO Sou  t h  ,  Su i  t e  8OO
Sa l t  Lake  C i t y ,  U tah  841  1  I
Anea  Code  (80 l )  596 -7111

A l l  o r  po r t i ons  o f  Sec t i ons  1O ,  11 ,
L2 ,  13 ,  1+ ,  15 ,  22 ,  23 ,  24 ,  25 ,  26 ,
2 ' 1  ,  34 ,  35  o f  Townsh ip  13  Sou th ,
Range  6  Eas t ,  SLM;

A l l .  o r  po r t i ons  o f  Sec t i ons  L ' l  ,  18 ,
19 ,  20  o f  Tou lnsh ip  13  5ou th ,  Range
' l  Eas t ,  SLM.

Coa I

U tah  Fue l  Company ,  a  u l ho l l y  o tuned
subs id i a r y  o f  Coas ta l  $ ta tes  Ene rgy
Compa  ny
17  5  Eas  t  4OO Sou  t h  ,  Su i t e  BOO
Sa I t  Lake  C i t y ,  U tah  841  1  1

A rea  Code  (8O1)  596*7L I I

Coa  s  t a l  S ta  t e  s  E  ne  rg  y  Compa  ny
L75  Eas t  4OO Sou th ,  Su i t e  BOC)
Sa l t  Lake  C i t y ,  U tah  84111

and

5ky  I i ne  Coa l  Company
I75  [ as t  4OO Sou th ,  Su i t e  8OO
Sa l t  l - ake  C i t y ,  U tah  84 .111

C ,  T .  Co rpo ra t i on  Sys tems
811  Da l1as  Avenue
Hous ton ,  Texas  77OQ2

Verna I  J .  Mo r tensen
Coas ta l  S ta tes  Ene rgy  Company
L75  Eas t  4OO Sou th ,  Su i t e  8OO
Sa l t  Lake  C i t y ,  U tah  841  I  1
A rea  Code  (80 l )  596 -7111

Verna I  J .  Mo r tensen
Sky l i ne  Coa l  Company
175  Eas t  4OO Sou th ,  Su i t e  8OO
Sa l . t  Lake  C i t y ,  U tah  84111
Area  Code  (80 l )  596*7111
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[ , {e,  the unders igned,  hereby cer t i fy  that  the mater ia l  and

in fo rmat ion  con ta ined  in  th i s  App l i ca t ion  a re  comp le te  and

are  cor rec t  to  the  bes t  o f  our  knowledge and be l ie f .

Coastal  States Energy CompanY

By:

Skyl ine Coal Company

By:

V ice  Pres iden and Genera l  Manager

Sta te  o f  Utah

County  o f  Sa l t  Lake

of

Subscri bed and sworn to and before me thi s ab*.4 auV

,  1987 .

Notary  Pub l ic  fo r  the  Sta te  o f  Utah

Res ' id i  ng

My Commiss ion Expi res:  t4  
^r ( l

/ /

Pres iden t

1 -3



1 , 2  B U S I N E S S  D E S I G N A T I O N

Utah  Fue l  Company ,  a  who11y  owned  subs id i a r y  o f  Coas ta l  S ta tes

Ene rgy  Company ,  ope ra tes  t he  Sky l i ne  M ines  .  The  Sky l i ne  M ines  a re

o runed  by  Coas ta l  S ta tes  Ene rEy  Company  and  Sky l i ne  Coa I  Comp f l hV ,

t he  Pe rm i t t ees .  Coas ta l  S ta tes  Ene rgy  Co rnpany  i s  a  r r l ho l l y  ouned

subs id i a r y  o f  The  Coas ta l  Co rpo ra t i on ;  Sky l i ne  Coa l  Company  i s  a

r r r ho l l y  owned  subs i r J i a r y  o f  Coas ta l  S ta tes  Ene rgy  Company .

O ,  5 .  W-Va t t ,  Jn .  i s  t he  on l y  s t oc  kho lde r  o f  The  Coas ta l  Co rpo ra t i on

own ing  more  t han  f  i ve  pe rcen t  o f  t he  co rpo ra t i c . r n '  s  ou t s  t and ing

common  s tock .  No  i nd i v i dua l  s t ockho lde r  ou ,ns  rno re  t han  1O  pe rcen t

o f  t he  ou t s tand ing  common  s tock  o f  The  Coas ta l  Co rpo ra t i t >n .

U tah  Fue l  Company  has  no t  ca r r i ed  on  any  coa l  m in i ng  ac t i u i t i e s  i n

any  name  o the r  t han  i n  t he  name  o f  t he  company  as  a fo res ta ted .

Coas ta l  S ta tes  Ene rgy  Company  and  t he reby  The  Coas ta l  Co rpo ra t i on

(Coas ta l  S ta tes  Ene rgy  Company ' s  pa ren t  conpo ra t i on )  own { i  an

unde rg round  coa l  m ine  (M ine  Pe rm i t  AC- f  /A4 l /OO2)  l oca ted  nea r

Sa l i na ,  U tah ,  ope ra ted  as  Sou thenn  U tah  Fue l  Company  .  Coas ta l

S ta tes  Ene rgy  Company  has  no t  ca r r i ed  on  any  coa l  m in i ng  ac t i v i t y

du r i ng  t he  pas  t  f i ve  yea rs  o the r  t han  t hose  opena t i ons  a t  t he

SUFCo  M ine i ,  t he  Sky l i ne  M ine  and  t he  m ines  owned  t h roug l r  McCoy

Caney  Coa I  Co rnpany ,  a  u l ho l l y  owned  subs id i a r y  o f  Coas ta l  S ta tes

Ene rgy  Company  .  T ' he  as  se t s  ,  i n c l ud ing  t he  m j . nes  ,  o f '  McCoy  Caney

Coa l  Company  we re  so ld  by  Coas ta l  S ta tes  Ene r  gy  Co rnpany  on  Ju l y

7  ,  1986 .  Subsequen t l . y ,  a l l  t he  McCoy  Caney  pe rm i t s  we re

t rans fe rned  t o  t he  new  owne r ,  and  t he  respec t i ue  su re t y  bonds

were  re l eased .

Ua r i ous  con t rac to r s  and  subcon t rac to r s  u r i 11  be  engaged  t o  pe r f onm

por t i ons  o f  t he  m in ing  re l a ted  ac t i v i t i e s  .  A t  t h i s  t ime  howeve r ,

t he  names  and  ac t i v i t i e s  o f  t he  spec i f i c  con tnac to r s  a re  unknown .

tI ADDITION TO ! ! TEXT
! Sect ion 1.2 Pas,e L-4 !  t  Sect ion 1.2 Pas,e 1-4 Date 7/15/87 !
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The  o f f i ce r s  o f  U tah

James  R .  Pau l
James  L .  Van  Lanen
Uerna I  J .  Mon tensen
Dau id  A .  A r l edge
Robe r t  J .  Hu rnme l
Robe r t  A .  Fe i l ne r
G len  A .  Zunn r ra l t
Aus t i n  M .  O 'Too1e
Ed t r ra rd  P .  G le i chau f
E ,  C .  S j .mpson
Pau I  E ,  Jones ,  J r .
Kev in  L .  Yocum

Fue l  Company  a re :

Cha i rman  o f  t he  Boa rd
Pres iden t  and  Ch ie f  Execu t i ve  O f f i ce r
Execu t i ve  U i ce  P res iden t -Ope ra t i ons
Sen io r  U i ce  P res iden t
Sen io r  U i ce  Pnes  i den t
U i ce  P res iden t -Marke t i ng
U ice  P res iden t -Ope ra t i ons
Sec re ta r y
Con t ro l l e r
Ass i s tan t  U i ce  P res iden t
Ass i s tan t  T reasu re r
Ass i s tan t  Sec re ta r y

The  O f f  i ce r s  o { :  Sky l i ne

James  R .  Pau l
James  l - .  Uan  Lanen
Uerna l  J .  Mo r tensen
Dav id  A .  A r l edge
Robe r t  J .  Humme l .
Robe r t  A ,  Fe i l ne r
G len  A ,  Zumwa l t
Aus t i n  f v l  .  O r ' f oo Ie
Ed t r ra rd  P .  G le i chau f
E .  C .  S impson
Pau I  E ,  Jones ,  J r ,
Kev in  L .  Yocum

The  O f f : i ce r$  o f  Coas ta l

James  R .  Pau l

Jame  s  l -  .  Uan  Lane  n
G len  R .  Lowe
Robe r t  J  .  HummeI
Dav id  A .  A r l edge
Jon  Be r t  t { c  E lnea th
Uerna l  J .  Mon tensen
Aus t i n  M .  O 'Too le
M.  T ,  A rno Id
tn l es l ey  F  .  B lankensh ip
Robe r t  A .  Fe i l ne r
Dona Id  J .  App leman
T .E .  Jackson ,  Jn .
E .  C .  S impson
Kev in  L .  Yocum
Franc i s  T .  Ke l l y
Robe r t  A .  Shau l ,  J r .
Pau l  E .  Jones ,  J r .

Coa l  Company  a re :

Cha i rman  o f  t he  Boa rd
Pres iden t  and  Ch ie f  Execu t i ve  O f f i ce r
Execu t i ve  U i ce  P res iden t -Ope ra t i ons
Sen io r  U i ce  P res iden t
Sen io r  U i ce  P res iden t
U i ce  P res iden t -Marke t i ng
U ice  P res iden t -Ope ra t i ons
5e  c  r e  t a r y
Con t ro l l e r
Ass i s tan t  U i ce  P res iden t
Ass i s tan t  T reasu re r
Ass i s tan t  Sec re ta r y

S ta tes  Ene rgy  Company  a re  l

Cha i rman  o f  t he  Boa rd  and  Ch ie f
Execu t i ve  O f f , i ce r

P res  i den t
Execu t i ve  U i ce  P res iden t
Execu t i ve  U i ce  P res iden t
Sen io r  U i ce  P res iden t -F inance
Sen io r  U i ce  Pnes iden t
Sen io r  U i ce  P res iden t
Sec re ta r y
U i ce  P res iden t -Pu rchas ing
U ice  P res iden t -Rese rves
U ice  P res iden t -Marke t i ng
Con t ro l l e r
Ass i s tan t  U j . ce  P res iden t  (Tax )
Ass i s tan t  U i ce  P res iden t  (Pe rsonne l )
Ass i s tan t  Sec re ta r y
Ass i s tan t  Sec re tany
As  s i s t an t  Sec re ta r y -Ad  Ua lo rem Tax
Ass i s tan t  T reasu re r
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The  adc l r esses  and  phone  nu rnbe rs  f o r  t he  o f f i ce r s  and  d i r ec to r s  o f

U tah  Fue I  Company ,  Coas ta l  S ta tes  Ene rgy  Company  o r  Sky l i ne  Coa l

Company  a re  t he  same  as  t hose  p rev ious l y  l i s t ed  (Sec t i on  1 .1

App l i ca t i on )  f o r  t he  company  f o r  u rh i ch  t he  i nd i v i dua l s  a re

o f {= i ce rs .

T ' he  Coas ta l  Co rpo ra t i on  a l so  owns  t h rough  i t s  u rho l l y  owned

subs id i a r y ,  Co lo rado  I n te r s ta te  Gas  Co rpo ra t i on ,  t he  f o l l o t l i ng

compan ies  u l h i ch  ho ld  coa l  m in i ng  and  rec l ama t i on  pe rm i t s :

ANR Coa l  Company

Apache  Coa l  Company  d /b /a  En tenpn i se  Coa l  Company

Brooks  Run  Coa I  Company

V i rg i n i a  I r on  Coa l .  and  Coke  Company

Wr i t t en  co r responcJence  rega rd ing  t he  Sky l i ne  M ines  shou l t j

add ressed  t o :

be

Sen io r  U i ce  P res iden t

Coas  t a l  S ta tes  Enengy  Company

I75  Eas t  4OO Sou th ,  Su i t e  8OO

Sa l t  Lake  C i t y ,  U tah  84111
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1  .  3  MU LT I  P  LE  BUSINESS EN l - IT I  ES

Ne i t he r  t he  .  compan ies  no r  any  ma j  on  s toc  kho lde r  o f  any  company

hav ing  any  i n te res t ,  e i t he r  l ega l .  o r  equ i t ab le ,  i n  t he  Sky l i ne

M ines  have  had  a  S ta te  o r  Fede ra l  m in i ng  penm i t  sus  pen t j ed  o r

revoked  o r  a  secu r i t y  depos i t ed  i n  l i eu  o { '  bond  revoked ,

L -7



1 . 4 .  M I N I N G  P E R M I T ' S  C O M P L I A N C E  I N F O R M A T I O N

Coas ta l  S ta tes  Ene rgy  Company  p resen t l y  ho lds  an  app roved  M in ing

Pe rm i t  (Number  ACT  /O \L /OO2)  f o r  i t s  Sou the rn  U tah  Fue l  Company

ope ra t i on  l oca ted  i n  Sev ie r  Coun ty ,  U tah .  The  pe rm i t  was

app roved  and  i s sued  by  t he  S ta te  o f  U tah  D i v i s i on  o f  O i l ,  Gas ,

and  M in ing  on  Sep tember  14 ,  1977  and  t he  m in ing  and  rec l ama t i on

p lan  f o r  t he  ope ra t i on  was  app roved  by  t he  U .  5 .  Geo log i ca l

Sunvey  on  Feb rua ry  3 ,  1978 .  A  pe rmanen t  p rog ram rn i n i ng  pe rm i t

was  i s sued  f l o r  t he  SUFCo  m ine  on  May  19 ,  l 9B7  ,

Coas ta l  S ta tes  Enengy  Company  a l so  cu r ren t l y  ho lds  an  app roved

min ing  pe rm i t  Number  ACT  /OO7  /OO5  fo r  t he  Sky l i ne  M ines  da ted

November  9 ,  1982 ,

Ne i t he r  t he  Sky l " j . ne  M ines  no r  Sou the rn  U tah  Fue l  Company  have

pend ing  any  No t i ce  o f  U io l a t i ons  as  o f  t he  da te  o f  f i l i ng  o f  t h i s

AppL i ca t i on .  A  h i s t o r y  o f  r ecen t  NOU 's  and  t he  ac t i on  t aken ,  as

requ i red  by  UMC 782 .  14 (  c  )  ,  may  be  f ound  on  paEes  1 -84  t h rough

1 -88 .

Sky l i ne  Coa l  Company ,  f o rmer l y  Ge t t y  M in j . ng  Company ,  was

pu rchased  by  Coas ta l  S ta tes  Ene rgy  Company  i n  1985 .  A t  t he  da te

o f  pu rchase ,  Sky l i ne  Coa l  Company  he ld  no  coa l  m in i ng  pe rm i t s

o the r  t han  t he  Sky  I i ne  M ines  pe rm i t  .  Coas ta l  S ta tes  Ene rgy

Company  has  no  i n fo rma t i on  rega rd ing  coa l  m in i ng  ope ra t i ons

pe rm i t s  r r r h i ch  Sky l i ne  Coa l  Company  may  haue  he ld  p r i o r  t o  t he

da te  o f  pu rchase  by  Coas ta l  S ta tes  Enengy  Co rnpany .

r REPLACES !! TEXT

!  Sec t ion  1 .4  Pap ,e  1 -8  l !  Sec t ion  1 .4  Pas ,e  1 -8  Da te  07107189  !
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1 .5  M INE  IDENTIF ICAT ION

S ince  t he  t h ree  m in ing  ope ra t i ons  compr i s i ng  t he  Sky l i ne  M in ing

Pro j  ec t  r r l i l l  u t i l i ze  su r f ace  f ac i l i t i e s  i n  t he  same  gene ra l  a rea

and  r r r i l 1  m ine  gene ra l l y  t f r e  same  a rea  i n  ho r j - zon ta l  ex ten t ,  t he

three operations ane tneatetJ in this .ULf-nfng, -ee-fu!l--0"pp-Ii-Lg!:"911 as

a  s i ng le  m in i ng  ope ra t i on  t o  be  known  as  t he  "Sky l i ne  M ines  "  .

' t he  
" sky l i ne  M ines  "  w i l l  i n vo l ve  a  mu l t i sea rn  m in ing  ope ra t i on  o f

t h ree  coa l  seams  u r i t h  ce r t a i n  a reas  be ing  m j . ned  sequen t i a l l y  a t

d i f f e ren t  cJep ths  r r l i t h  s l . i gh t  ua r i a t i ons  due  t o  geo log i ca l  and

m in ing  re$ t ra i n t s ,  
- t ' o  

d i s t i ngu i sh  t he  ope ra t j . ons  o f  m in i ng  one

seam f rom the  o the rs ,  each  ope ra t i on  has  been  named  i nd i v i dua l l y :

M:-ue--Qeerg-tJ.gr. Seam to  be M i  n e d

Sky l i ne

Sk  y l i ne

Sky l i ne

T t re  M ine  Sa fe t y

M ines  a re :

Sky l i ne

Sky l i ne

Sky l i ne

M ine

M i  ne

M i  ne

No .

No ,

No ,

1

2

3

Uppe r  O 'Conno r

Lower  O 'Conno r  r rB r f

[ - owe r  O rConno r  r rA r l

a n d  H e a I t h Adnr i n i s t r a t i . o r t  numbers  f o r t he  Sky l i ne

M ine  No .  1

M ine  No .  2

M ine  No .  3

42 -O  I  43  5

+2-O I  56  5

42*01566

1 -9



1 .6  R IGHT TO ENTER

The  Sky l i ne  M ines  w i l . l  be  ope ra ted  on  t he  l easeho ld  i n t e res t s

ou lne rc l  by  t he  Pe rm i t t ee ,  Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne

M in ing  Company .  The  l ands  on  wh i ch  m in ing  i s  t o  occu r  a re  a  pa r t

o f  t he  Man t i - - LaSa l  Na t i ona l  Fones  t  (  s  ee  Map  I  .  6 -  1 )  .  The  u l as  t e

rock  d i sposa l  a rea  i s  on  p r i va te  l and  as  aJ . so  shown  on  Map

1 .6 - -1  .  The  l easeho l c l  i n t e res t s  i nvo l ve  a I l  o r  a  pa r t  o f  t he

fo l l ou l i ng  coa l  l eases ,  r r l h i ch  have  been  sub leased  and  / o r  ass igned

to  Coas ta l  S ta tes  Ene rgy  Company  and  Sky I i ne  M in ing  Company :

U tah

U tah

U{ :ah

U tah

Ut -ah

0 -20305

0440'16

o142235

o147570

07  3  L? -O

I-e.d-eral.-L q as.e. Lss"u.,ed-..-to-

Emmet t  K .  O Ison

Armeda  N .  McK innon

Ma lco Im  N ,  McK innon

Ma lco lm  N .  McK innon

Inde - .penden t  Coa l  and

Co  k  e  Company

I ssued  t o

Q-ale .-ef-..-Js "q q.Br.sr"

3/L /62

9 / r /65

ro /L /64

5 /L /65

2 / L / 6 4

Date  o f  I s suance

5 /L /74

T ' f r e  l ega1  desc r i p t i on  o f  t he  above  l j . s t ed  coa l  l eases  a re :

Fede ra l  Coa I  Lease  Se r i a l  #U tah -O203O5

T.,.J L--S--,--.ff-*-*6 - ..E. .-,-5L- Ue r rdJ..an-,-. ."U t-ah

S p.gnlv*L q,-8.-q..9

Ca rbon  Coun ty

Coa l  Lease

S e c .  1 3
S e c .  1 4
S e c  .  2 3
S e c  .  2 4
S e c  .  2 5
S e c  ,  2 6

Kanauuha  and  Hoc  k i ng  Coa l .

and  Coke  Co rnpany

SW- -L /4  SW-L /4  (Lo t  7 ) ;
sE - - r / 4  5E . -L /4 ;
E .T /2  E -L /2 ;
w*L /2  NW* r /4 ,  SE- r / 4  NW* r /4 ,  5 -L /2 ;
A l l  ( Lo t s  I  t h ru  + ,  S - -L /2  N -L /2 ,  5 -1 /2 ) t
E -T /2  E_L /2 ;

con ta i n i  ng  1  ,  439  .  4O  ac res  ;

r REPI-AEES !! TEXT

!  Sec t ion  1 .6  Paxe  1 -L0  !  !  Sec t ion  L .6  Paee  1 -10  Da te  7 /07 /80  !
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f-ede.rel -Qoe-l !=ee.ss -$err.e]-f,[Lah Q4SQZS

T .-.t3-."..q,,,,.,-ff .--.0 l-..,-,.,.- I l=.J4C r r d ieU-,-tJl-ah-
S e c  ,  2 6
S e c  ,  2 7

S e c .  3 4

S e c .  3 5

w* r /2  E . *L /2 ,  W* r / 2 ;
Lo t s  1 ,  2 ,  3 ,  4 ,  E -L /2 ,  E -L /2  W*L /2 ,
exc lud ing  Lau l rence  Rese rvo i r ;
Lo t s  1 ,  2 ,3 ,  4 - ,  5 ,  6 ,7 ,  8 ,  and  S - I / 2
exc lud inE  Lau l rence  Rese rvo i r ;
Lo t s  L ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 ,  NE- I / 4 ,  E *L /2
N t " f . - L /+ ,  NE- l / 4  S t " l - L /44 ,  N -L /2  5W-L /4 :

con ta i n i ng  2357  . 82  ac res ;

Fede ra l  Coa l  Leas  e  Se r i a I  #U tah ' -O  L4 -2235

l-.*J-.3-*$*.,*- 8*-* I . ..8-,-,- -$ 1,.*lte $-die[.-*-Ul-ah
S e c .  1 1 :  S * l / 2  5 * I / 2 ;
S e c ,  1 4 :  W * L / 2 ,  S W - l / 4  S [ * L / 4 ;

c o n t a i n i n g  5 2 O .  O O  a c r e s ;

I e-d.e"La-I*ee.a l- l=esss---Ae.nia]--f Ule-h:A-!j"I-57 Q

J-*..--l- 9--.5.*."-*-8.-,.----0--- E.-.--- -9Ljlg L dj.n.n"---U-t-ab
Sec .  10 :  Lo t s  3  and  4 - ,  E *L /2  SW* l / 4  and  S [ : - I / 4 ;
Secs  .  15  and  22 ,  A I I ;
Sec ,  23 :  W*L /2  E* .1 /2  and  W* 'L /2 ;

con ta i n i ng  2 ,092 . ' 7O  ac res ;

r..edelal_e-a-e,1-lga-qs---9.e.r1.41-#.U.t-ah:8-Z-3-12.8.

J-.--- 1..3*-Q--,-.. 8-*-9-*-E.-,---.- .s-L--LYer:i-dj"il1,*U-!g.h
$ec t j . on  13 :  Lo t s  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  B ;
Sec t i on  14 :  NE*  L /  + ,  N*L /  2  SE-  l /  4 ;
Sec t i on  24 :  NE-L /4  NW-L /4 ;

con ta i n i ng  557  . 22  ac res

ca-n-b-q:L.-Q.o.u-n!v.-!-ps.l--*L--e,.as-s

l-p-wnahr-p-1-3-9.-qu"Lh,*E-ans-e---0-Jant*-ElM.
Sec t i on  24  Po r t i on  o f  W*L /2  NE- I / 4

Con ta in i ng  65 ,  O  Ac res

The  l eases  above  l i s t ed  a re  sub j  ec t  t o  t ha t  ce r t a i n  Excha r l ge

Ag reemen t  da ted  Sep tember  9  ,  L975  be tween  Ua l l ey  Camp  o f  U tah ,

I nc  .  and  Ene rgy  Fue  I s  Co rpo ra t i on ,  a  Co lo rado  conpo ra t i on  .  The

e f f ec t  o f  t he  I xchange  Ag reemen t  was  t o  t r ans fe r  t he  oh ,ne rsh ip  o f
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coa l  r i gh t s  such  t ha t  Ene rgy  Fue l s  Co rpo ra t i on ,  (  no r r l  owned  by

Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne  Coa l  Company ) ,  owns  o r

con t ro l s  t he  coa l  r r r h i ch  i s  l oca ted  no r t h  and  wes t  o f '  t he

Conne l v i l l e  .Fau1 t .  The  Conne l v i l l e  Fau l t  i s  t he  sou th . -eas te r l y

bounda ry  o f  t he  Sky l i ne  pe rm i t  a rea ,  and  t he  gene ra l  l oca t i on  o f

t he  f au l t  i s  shou rn  on  Map  1 .6 -1 .  Acu ta l  l oca t i on  o f  t he  f au l t

may  va ry  when  encoun te red  t h rough  ac tua l  m j . n i ng  ope ra t i ons .  The

resu l t  o f  t h i s  ag reemen t  i s  t ha t  on l y  a  po r t i on  o f  t he  o r i g i na l l y

l eased  p rope r t y  i s  con t ro l l ed  by  t he  Pe rm i t t ee  and  i nc l uded  i n

the  pe rm i t  a rea .

The  r i gh t  t o  en te r  t he  l easeho lds  conueyed  by  t he  Fede ra l  Coa l

l eases  i s  con fe r red  t o  t he  l essees  by  t he  M ine ra l  Leas ing  Ac t  o f

L920  and  t he  l eases  t hemse l ves .  App rox j .ma te l y  6 ,29Q ac res  a re

con ta i ned  i n  t he  l easeho lds  o f  t he  l eases .  Due  t o  l im i t i ng

fac to r s  o f  "  no  o r  t h i n  coa l  a reas  and  ve r t i ca l  seam p rox im i t y

a reds  "  ,  r es t r i c t i ons  o f  t he  Exchange  Ag reemen t  on  o the r

res t ra i n t s ,  unde rg round  coa l  m in i ng  r r l i l 1  occu r  on l y  on  a  po r t i on

o f  t he  Fede ra l  l eas  eho l cJs  ,

Coas ta l  S ta tes  Ene rgy  Compan -V  and  Sky l i ne  Coa l  Company ,  ( f o rmer l y

Ge t t y  M in i ng  Co rnpany  )  by  t he  Jo in t  Ven tu re  Ag ree rnen t  e f f  ec t i ve

Sep temben  8 ,  1978 ,  have  ag reed  t ha t  U tah  Fue l  Company ,  a  u l ho l l y

owned  subs id i a r  y  o f  Coas ta l  S ta tes  Ene rqy  Co rnpany ,  i s  t o  ope ra te

the  Sky l i ne  M j . nes ,  and  t ha t  U tah  Fue l  Co rnpany  sha l l  have  t he

r i gh t  t o  en ten  t he  sub jec t  l easeho lds .

The  pe r rn i t  a rea  w l11  i nc l ude ,  i n  add i t i on  t o  l easeho lds  o f  t he

Fede ra l  Coa l  l eases ,  a reas  f o r  access  roac l s ,  conveyo r  be1 t s ,
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u t i l i t i e s  and  f ac i l i t i e s  f o r  l oad ing  un i t  t r a i ns  and  assoc ia ted

fac i l i t i e s .  R igh t s -o f -way  and  su r f ace  easemen ts  acqu i red  by

Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne  Coa l  Company  a l l o t r l ,

among  o the r  . n i gh t s ,  t he  r i gh t  t o  cons t ruc t ,  ope ra te  and  rna in ta i n

coa l  s t o rage  and  t r a i n  l oad -ou t  f ac i l i t i e s  a t  t he  mou th  o f  Ecc Ies

Canyon .  These  r i gh t s  t o  en te r ,  cons t ruc t ,  ope ra te  and  ma in ta i n

fac i l i t i e s  h ,e re  con fe r red  by :

(1 ) A  su r f ace  l ease  and  easemen t  ag reeme- ' n t  da ted  on  f i ugus t  6 ,

I 976  and  en te red  i n to  by  and  be tween  l l e l en ,  N i ck  and  Kou la

Marak i s  and  Kanawha  and  Hoc  k  j . ng  Coa l .  and  Coke  company  a l . l ows

the  exc lus i ve  use  and  possess ion  o f  t he  su r f ace  o f  t he

sub jec t  l ands  f o r  pu rposes  o f  g ran t i ng  access  t o  and  i ng ress

and  eg res  s  t o  and  f  r om o the r  p rope r t i es  as  u l e l . l  as  o the r ^

r i gh t s  i nc i den ta l  t o  t he  t r anspo r ta t j . on  o f  coa l  ac ross  t he

leas  e t J  ac  reage  .

( 2 )  On  Augus t  3  ,  1978 ,  Ene rgy  Fue l s  Co rpo ra t i on  conveyed  i t s

exc lus i ve  and  pe rpe tua l  easemen t  t o  Coas ta l  S ta tes  Ene rgy

Company  f o r  t he  pu rpose  o f  cons t ruc t i ng  and  ma in ta i n i ng  a

tempora r " y  coa l  s t onage  and  l oad ing  f ac i l i t y .  The  easemen t

had  been  i n i t i a l l " v  g ra r r t ed  by  Leon  J  .  N i co la i des ,  e t  41 ,  t o

Kanawha  and  t l oc  k i ng  Coa I  and  Coke  Company  ,  Ene rgy  Fue l s

Co rpo ra t  j . on r  s  p redeces  so r  i n  t i t l e  .

( 3 )  A  Lease  Ag reemen t  da ted  June  1O ,  LgS2  be tween  Fo t i n i

Te lon i s ,  e t  a l ,  and  t he  Pe rm i t t ee  g ran t s  t he  Pe rm i t t ee  t he

n igh t  t o  use  a  27 ,83  ac re  pa rce l  l oca ted  nea r  Sco t - i e1d ,

U tah ,  as  a  u l as te  r ock  d i sposa l .  s i t e .

The  f ac i l i t i e s  t o  be  cons t ruc ted  on  t he  su r f ace  easemen ts  and

r iEh t s *o f *way  a re  a  pa r t  o f  t he  Sky l i ne  M ines  and  t hese  a reas  o f

su r f ace  use  a re  t o  be  i nc l uded  i n  t he  pe rm i t  a rea  as  shown  on  Map

I  .  6 -  1  .
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T 'he  Lawrence  Rese rvo i r  (Map  1 .6 -1 )  ,  p roposed  i n  1938 ,  u ,as  neve r

deve loped  .  E f f o r t s  t o  pu rsue  t he  p ro j  ec t  we re  d i s  con t i nued  and

nesu l t ed  i n  case  f l 1e  c l osu re  by  t he  U tah  S ta te  Eng inee r ' s  O f f i ce

on  Augus t  8 ,  196  1 .  Hhen  Fede ra l  Coa l  Lease  U tah  O44O76  was

i ssued ,  t he  s i t e  a rea  o f  t he  p roposed  Lawrence  Rese ruo i r  was

exc lu t i ed  f r o rn  t he  l eased  p rem ises .  A t  t he  t ime  o f  f i l i ng  t h i s

Ap"p l ' ! gA t l . 9n . ,  t he  Penmi t tee  has  no  l easeho ld  r iEh ts  to  m ine  the

s i t e  on  t he  p roposecJ  Lawrence  Resenvo i r  and ,  t he re f  o re ,  t he  a rea

o f  t he  f o rmer l y  p roposed  Lawrence  Rese rvo i r  s i t e  i s  exc luded  f r om

the  p roposed  pe r rn i t  a rea .  The  Pe rm i t t ee  i n tends  t o  pu rsue  t he

acqu i s i t i on  o f  t h i s  exc lu rded  ac reage  as  a  l ease  mod i f i ca t . i on  o f

Fede ra l  Coa . l  Lease  U t -ah . -O44O76  o r  as  a  sepa ra te  Fede ra l  Coa l

Lease .  No  su r f ace  ac t i v i t y  pu rsuan t  t o  unde rg round  coa l  m in i ng

o r  unde rg round  coa l  r n i n i ng  u r j . l 1  be  ca r r i ed  ou t  r r r i t h i n  t he

exc luded ,  un leased  a rea  un t i l  t he  ac reage  i s  unde r  l ease  t o  t he

Pe rm i t t ee .  A t  t he  t ime  o f  acqu i s i t i on  t he  Pe rm i t t ee  u l i l l  r eques t

t ha t  t . he  acqu i red  ac reage  be  i nc l uded  i n  t he  Sky l i ne  pe rm i t  a rea .

Due  t o  t he  g rea t  vo lume  o f  documen ts  i nvo l ved  r r r i t h  t he  owne rsh ip ,
- r i g f r t * o f - . en tny ,  e t c  ,  o f  t he  Sky l i ne  p rope r t i es ,  p l r o tocop ies  o f

t he  ag reemen ts  have  no t  been  i nc  l uded  i n  t h i s  App l i ca t i on  .  The

re levan t  documen ts  a re  ma in ta i ned  a t  t he  o f f i ces  o f  Coas ta l

S ta tes  F -ne rgy  Company  and  $ky l i ne  Coa l  Company  i n  Sa l t  Lake  C i t y ,

U ta l r ,  and  a t  t he  Sky l i ne  M ine ' s  o f f i ce .  Cop ies  o f  t he  ag reemen ts

can  be  v i eu red  by  i n te res ted  pe rsons  du r i ng  no rma l  bus iness  hou rs .

The  Penmi t t ee  ho lds  no  i n te res t  unde r  any  rea l  es ta te  con t rac t s

coue r i ng  su r f ace  l ands  o r  o the r  r ea l t y  t o  be  a { t f ec ted  by  m in ing

ac t j . v i t i e s  a t  t he  Sky l i ne  M ines  .  A1so ,  t he re  a re  no  pu rchase rs

o f  r eco rd  unde r  nea l  es ta te  con t rac t s  w i t h  r espec t  t o  t he  Sky l i ne

p rope r t i es ,
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T ,7  CONT IGUOUS OWNE RS

The  f o l l o r r l i ng  l i s t  con ta i ns  t he  names  and  add resses  o f  a l l  ou lne rs

o f  su r f ace  l ' ands  con t i guous  t o  t he  pe rm i t  bounda ry  (exc lud ing  t he

u las te  r ock  d i sposa l  a rea ) :

Ka i se r  5 tee1  Co rpo ra t i on
3OO Lakes ide  D r i ve
Oak  l and  ,  Ca l i f o rn i a  94666

He len  Marak i s
160  Eas t  l s t  Sou th
P r i ce ,  U tah  84501

Mi l t on  A .  Oman
6  1  Sou  t h  Ma in
Sa l t  Lake  C i t y ,  U tah  84115

Es ta te  o f  Leon  N i cho la i des
c lo  Lau l  O f f i ce  o f  James  Jensen
190  No r th  Canbon
Pr i ce  ,  U tah  8450  I

Denue r  &  R io  Grande  Ra i lway
1515  A rapahoe
Denve r ,  Co lo rado  8O2O2

Gree  k  O r thodox  Chu rc  h
PO Box  688
Pr i ce ,  U tah  84501

Utah  Power  &  L j . gh t  Company
14O7  Wes t  No r th  Temp1e
Sa l t  Lake  C i t y ,  U tah  841  10

N ick  and  Kou1a  Marak i s
150  Eas t  l s t  Sou th
P r i ce ,  U tah  84501

Phe lps -Dodge
3OO Pa rk  Avenue
New Yo rk  C i t y ,  Neu l  Yo rk  lOO22

Un i t ed  S ta tes  o f  Amer i ca
Depa r tmen t  o f  Ag r i cu l t u re
U .  5 .  Fo res t  Se rv i ce
599  Wes t  P r i ce  R iue r  D r i ve
P r i ce ,  U tah  845O1

Kemmere r  Coa l  Company
Fnon t i e r ,  Wyoming  83  12  I

Ward  De r r ybe rny
Pr i ce ,  U tah  84501

The  f o l l ou r i ng  l i s t  con ta i ns  t he  names

o f  m ine ra l  ac reage  con t i guous  t o  t he

the  was te  rock  d i sposa l  a rea ) :

and  add resses  o f  t he  owr l e r s

pe rm i t  bounda ry  (exc lud ing

Carbon  Coun ty ,  U tah
Cou r t  House
Pr i ce ,  U tah  84501

Un i t ed  S ta te  s  o f '  Amer i  c  a
Depa r tmen t  o f  t he  I n te r i o r
Bu reau  o f  Land  ManaEemen t
237o^  Sou th  23OO t r r l es t
Sa l t  Lake  C i t y ,  U tah  841  19
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Ka ise r  S tee l  Co rpona t i on
3OO Lakes ide  D r i ve
Oak land ,  Ca l i f ' o rn i . a  94666

Kanawha  and  Hock ing  Coa l  and  Coke  Company
P  ,  O ,  Box  5O7
C lea r ^  C ree  k  ,  U tah  84501

Kemmere r  Coa l  Company
Fnon t i e r ,  Wyoming  83  1  2  1

Phe lps  Dodge
3OO Pank  Avenue
Neu l  Yo rk  C i t y ,  New  Yo rk  LOO22

tJ tah  Power  and  L i gh t  Company
L4O7  Wes t  No r th  Temp le
Sa l t  Lake  C i t y ,  U tah  841  10

Uar i ous  o rgan i za t i ons  ho ld  i n t e res t ,  as  ove r r i d i ng  roya l t y

i n te res t s ,  i n  and  t o  t he  coa l  u l i t h i n  pe rm i t  a rea  bounda r i es .  The

iden t i f i ed  ho lde rs  o f  ove r r i d i ng  i n te res t s  a re  l

Kanauha  and  Hock ing  Coa l  and  Coke  Company
P  .  O .  Box  5O7
C lea r  C reek ,  U tah  84501

Rou t t  Coun ty  Deve lopmen t ,  L td  .
c  /  o  Ene rgy  Fue l s  Co rpo ra t i on
T 'h ree  Pa rk  Cen t ra l
Su i t e  9OO
1515  A rapahoe
Denve r ,  Co lo t  ado  8O2O2
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The  f o l l o r r l i ng  l i s t  con ta i ns

o f  t he  l ands  con t i guous  t o

the  name  s  and

the  was te  rock

add resses  o f  t he  owne rs

r J i sposa l  a rea :

Su r face :

C o a l :

Fon t i n i  Te lon i s ,  e t  a l
PO Box  AD
Pr i ce ,  U tah  84501

Wes te rn  Resenue  Coa l  Company
De  nv  e  r '  ,  Co lo rado
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1  .  B  P E R M I T " T E E  I  S  I N T E R E S T  I N  C O N T I G U O U S  A R E A S

Coas ta l  S ta tes  Enengy  Company  and  / o r  Sky l i ne  Coa l  Company  owns  o r

con t ro l s  t he '  f o l l o r r l i nE  i n te res t  i n  l ands  o r  m ine ra l s ,  a  po r t i on

o t -  t r r h i c  h  i s  con t i guous  t o  t he  m in ing  pe r rn i t  a rea  :

1 .  S36 .57  ac res  o f '  m ine ra l s  l ess  o i 1  and  gas  acqu i red  by  way

o f  a  deed  da ted  Ap r i l  9  ,  1980  ,  f  nC Im  Ka i se r  S tee l  Co rpo ra t i on ,

a  Nevada  conpo ra t i on ,  t o  Coas ta l  S ta tes  Ene rgy  Company

desc r i bed  f l s ,  t o  t r t i t :

I."n_.., Town slt.:c 1-3 Ss..u-Lh,_ R.f,n.e.e .,.9 -Ee_e t

Ml-3,$o-q.!h,.--,8-a-ns-e-ZjasJ

Sec t i on  13 :

5e  c  t i on  24 :

Sec t i on  17
Sec t i on  18

Sec t i on  19

Sec t i . on  20

NE T /4
ST  L /4
NE L /  +

L /2
r /2

L /4
r /4
L/+
L /4

L /2
L /2

NE L /+

SW I /+
sE t /4

SW t /4  ( l -o t  4 )
SW L /4
N N  L / 4  L o t  1 )
N W  t . / 4

N E  L /  4
N W  T / 4

S
S
Stttl
5 [
NW
N E
N
N

2 ,  5 ,O  ac res ,  mo re  o r  1ess ,

by  way  o f ,  a  Lease  Ag ree rnen t

t he  He l l en i c  On thodox  Chunch

to  ru i t :

o f  l and  l eased  t o  t he  App l i can t

da ted  Sep tember  18 ,  1980  be tu l een

and  t he  App l i can t ,  des  c r i bed  ds  ,

Beg inn ing  a t  a  po in t  3  30  f ee t  No r th  o f  t he  Sou th  Qua r te r
Co r^ne r  o f  Sec t i on  t 7 ,  Tou lnsh ip  13  Sou th ,  Range  7  Eas t ,
Sa l t  Lake  Mer i d i an ,  and  runn ing  t hence  No r th  a l ong  t he
Eas  t  bounc la r y  l i ne  o { :  t he  Sou theas  t  Qua r te r  o { :  t he
Sou thu res t  qua r te r  o f  sa i d  S iec t i on  17 ,  a  d i s t ance  o f  460
fee t ,  mone  o r  l es  s  t o  t he  po in t  uhe re  sa id  Eas t  bounda ry
l i ne  o f  t he  Sou theas t  qua r te r  o f  Sou th r r l es t  qua r te r  o f
sa id  Sec t i on  17  i n te r sec t s  t he  cen te r  l i ne  o f  Ecc les
Canyon  C reek ;  t hence  Sou th r r r es te r l y  a l ong  t he  sa j . d  cen te r
l i ne  o f  Ec  c l es  Canyon  C reek  t o  a  po in t  1OOO fee t  Wes t  o f
t he  po in t  o f  beg inn ing ;  t hence  Eas t  1OOO fee t  t o  po in t
o f  beg inn ing .
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No su r f ace  d i s t u rbance  o r  undeng round  m in ing  u r i l l  be  conduc ted  on

the  l ands  con t ro l l ed  by  t he  Pe rm i t t ee  l y i ng  ou t s i de  t he  m in ing

pe  rm i t  a rea  .

None  o f  t he  co rpo ra t i ons  i nvo l ved  i n  t h i s  App l i ca t i on  ( i . e . ,  The

Coas ta l  Co rpo ra t i on ,  Coas ta l  S ta tes  Ene rgy  Company ,  U tah  Fue I

Company  ,  and  Sky l i ne  Coa l  Company  )  own  o r  con t ro l ,  i nd i nec t l y  o r

d i nec t l y ,  1ega11y  o r  equ i t ab l y  any  i n te res t  i n  t he  a reas

con t j  guous  t o  t he  pe r rm i t t i ng  a rea  o the r  t han  t he  i n te res t

desc r i bed  above .

The  Pe rm j . t t ee  has  no  op t j . on ,  b i d ,  o r  o the r  i n t e res t  i n  any

con t i guous  ac reage  o the r  t han  t ha t  s t a ted  above .  No  aPp l i ca t i on

fo r  l eas ing  un leased  F  ede ra l  l ands  ad j  acen t  t o  t he  pe rm i t  a rea  i s

cu r ren t l y  pend ing .

! ADDTTTON TO ! ! TEXT

!  Sec t ion  L .8  Pase  L -17  !  I  Sec t ion  1 .8  Pace  1 -17  Da te  7 /15 /87  !
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1 .9  AREAS DESIGNATED UNSUITABLE FOR MIN ING

The  Bu reau  o f  Land  Managemen t  has  i nc l uded  t he  p roposed  pe rm i t

a rea  i n  t he ' t n l a t t i s  P lann ing  Un i t  S tudy  t o  de te rm ine  t he  resu l t s

o f  t he  app l i ca t i on  o f  t he  Depa r tmen ta l  Coa l  Unsu i t ab i l i t y

C r i t e r i a  as  manda ted  by  t he  Fede ra l  Lands  Reu ieu ,  Sec t i on  552 (6 )

o f  t he  Su r face  M in ing  Con t ro l  and  Rec lama t i on  Ac t  o f  L977  (  P .L .

e5 *87 ) .

The  Pe rm i t t ee  recogn i zes  ,  howeve r ,  t ha t  t he  pe rm i t  a rea  may

poss ib l y  unde rgo  { : u r t he r  exam ina t i on  du r i ng  some  phase  o f  t he

pe rm i t t i ng  p rocess  t o  de te rm ine  i f  i t  shou ld  be  des igna ted  as  an

a rea  unsu i t ab le  f o r  m in i ng .  The  Pe rm i t t ee  be l i eves  t ha t  t he

env i r onmen ta l  base l i ne  i n fo r r i l a t i on  con ta i ned  i n  Uo lume  1c1ea r1y

demons  t r a tes  t ha t  t he  pe rm i t  a rea  shou ld  no t  be  so  des igna ted  as

an  a rea  u rh i ch  i s  unsu i t ab le  f o r  m in i ng .

' t he  
Penmi t t ee  does  no t  pnopose  t o  conduc t  o r  l oca te  sun face

f  ac i l i t  j . es  u r j . t  h i n  3OO f ' ee t  o f  any  oc  cup i . ed  du re l l i ngs  .
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1.IO PERIIIT TERI{ INFORIIIATION

The fo l  l ow ing  in fo rmat ion  i s  p resen ted  to  iden t i f y  permi t  te rm
regu i  rements  and  s t ipu la t ions .

I . 10 .  I  The  Da te  o f  Cons t ruc t i on  conmenced  on  June  24 ,  1980

upon  app rova l  o f  t he  [ l i n i ng  and  Rec lamat ion  P Ian .

1 .1O .2  A l t hough  t he  pe rm i t  app l i ca t i on  i s  t o  cove r  t he  nex t

f i ve  yea r  pe r i od  o f  m in i ng ,  i n f o rma t i on  i s  p resen ted  be low  fo r

t he  I i f e  o f  t he  m in ing  ope ra t i on .

Mine No._L l,tline No- 2 }LLnc_Jo_*3
F i r s t  coa l  P roduced  June ,  1982  L992  Es t .  oc t .  ,  l g8 r

Te rm ina t i on  o f  M in i ng  Dec .  r  20L2  Dec . ,  2015  Dec . ,  2015

Hor i zon ta l  Ex ten t  o f  M ine  3 ,  956  ac res  3  r  039 .54  4 ,02 I .  58
t l l o rk ings  (L i fe  o f  t t l i ne )

Vert ica l  Extent  of  l . I ine
Work ings  ( t i fe  o f  l ' l i ne)

ac  res ac  res

Sur face  to  Sur face  to  Sur face  to
1 ,  500  '  max  1 ,  500 '  mar  2 ,  300 '  max

1 .10 .3  The  an t i c i pa ted  number  o f  t o ta l  su r f ace  l and  ac res  t o

be  a f f ec ted  ( l i f e  o f  m ines )  i s  l ess  t han  t he  comb ined  t o ta l  o f

t he  a  f f ec ted  ac reages  fo r  each  o f  t he  th ree  m ines  due  to  the

ove r l apP ing  o f  m in i ng  ope ra t i ons  wh i ch  i s  i nhe ren t  t o  t h i s

mu l t i seam m in ing  ope ra t i on .  The  t o ta l  su r f ace  ac reage  t o  be

d i s tu rbed  by  su r f ace  f ac i  l i t i e s  assoc i  a ted  w i t h  unde rg round

min ing  i s  59 .11  ac res .

1 .10 .4  The  f o l l ow ing  i n fo rma t i on  i s  based  on  p ro j ec t i on  f o r

t he  nex t  f i ve  yea rs  (  f 989  1994  )  .

l t ine  No.  1  Mine No.  2  l ' l ine  Io .  3
Ex ten t  o f  Ho r i zon ta l  wo rk i ngs  L ,225  ac res  -0 -  900  ac res

Ex ten t  o f  Ve r t i ca l  Work i ngs  Su r face  t o  - 0 -  Su r face  t o
I r 250 '  max  2 ,250 'max

The  an t i c i pa ted  t o ta l  ac reage  t o  be  a f f ec ted  du r i ng  t he  f i ve  yea rs
o f  ope ra t i on  by  unde rg round  m in ing  ac t i v i t i e s  i s  2 ,L25  ac res .

!  S e e t i o n  1 . 1 0 . 4  P a g e  1 - 1 9  !  l S e c t i o n  1 . 1 0 . 4  P a g e  1 - 1 9  o a t e  0 3 / 0 1 / 9 0 !
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Area  o f  Sur face  D is tu rbance

The cons t ruc t ion , / i ns ta l la t ion  o f  su r face
s  i  te ,  l oad ing  a  rea  ,  conveyor  be l t  rou te ,
pad ,  wos te  rock  d isposa l  s i te  and  Sou th

59 .11  ac res .

NEW DISTURBED AREAS PERT.TITTED AND TO BE

AREA

Loadou t

Po r ta l  Ya rd

Wate r t anks  and  We l l

Conveyor Bench

Was te  Rock  D i sposa l

Sou th  Fo rk  B reakou t

fac i l i t i es  a t  the  m ine

we l l  houses ,  wd te r  tank

Fork  Breakou t  d is tu rbed

RECTAIIT1ED

ACREAGE

13  .82

36 .40

.25

5  . 00

1 .  67

.96

59 . I I

TO BE RECLAIMED

ACREAGE

3  .30

pads

S i t e &  Road

TOTAL

EXISTING DISTURBED AREAS PERITIITTED AND
,i

AREA

Access Road to  Waste Rock

D isposa l  P i t

TOTAL PERI'IITTED ACREAGE 62  .4L

! REPLACES ! I tgXt I
!  S e c t i o n  1 . 1 0  P a g e  1 - 2 0  !  l s e c t i o n  1 . 1 0  p a g e  1 - 2 0  O a t e  0 3  , 1 1 / 9 0 !
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1 .  1  1  PERSONAL  INJURY AND PROPERTY DAMAGE INSURANCE INFORMATION

Th is  sec t i on  p resen t s  co rnp le te  nep roduc t i ons  o f  Ce r t i f i ca tes  o f

I nsu rance  t o  cove r  pub l i c  l j . ab i l i t y  and  p rope r t y  damage .  Sa id

Cen t i f i ca tes  o f  I nsu rance  a re  app l i cab le  t o  su r f ace  coa l  m in i ng

and  rec l ama t i on  ope ra t i ons  as  p roposed  i n  t h i s  AnUeng lme l t  and

M in inq  Pe rm i t  App l i ca t i on .
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bevtifirnte sf 3n surante

T O :  U t a h  S t a t e  D i v i s i o n  o f  0 i 1 '

Addnm: Gas & ll ining
355 l . les t  Nor th  Temple

XAHE OF INSURED:

Addrcgc:

wt€ oF fxst RAxcE

l . lo rker '  s  Compensat  i  on
Emp loye rs  L i ab i  1  i t y
Texas /0k  I  ahoma
A l  I  0 t he r  S ta tes

Comprehens i  ve  Genera l
L i ab i  1  i t y  i nc l ud ing
Con t rac tua l  &  P roduc ts

Comp le ted  0pe ra t i ons
Texas
A l  I  0 t he r  S ta tes

Lomprehens i  ve
Au tomob i l e  L ' i  ab i l i t y

Texas
A l  I  0 t he r  S ta tes

TNSURANCE COMPANY(|ES)
ISSUING COVERAGE:

A)  Insurance Company o f  Nor th  Amer ica

^ -B)  Pac i f i c  Emp loyers  Insurance  Company

Drrc: February 12 , I  98 7
Ro:  Skyl ine Mines

Three  Tr iad  Cen te r ,  Su i te  350
S a l t  L a k e  C i t y ,  U t a h  8 4 1 8 0 - 1 2 0 3

Thlr lg lo ccrtlty thrt thc pollclcs clcslgnetcd bclow rrc In forcc on thr ctetc bornc by thlr Cortfflcrtl

Thlt earllflctla ot Inlurrnc. natth.r rltlrfi.tlv.ly nor n.grtlv.ly rm.ndt, arttnd! or rltart tha covrtrg. rftord.d by thoaa pollcy(laal

Ihlch numbarad tbovr rnd whlch ltruad by comprnla! lltltd bclow.

3iould Iny of tfta tbova datcrlbad potlclac ba ctncattrd batorc thc arplrttlon dtic tha'rot, tha llrulng comprny wlll andaavor lo tnrll

--19--_ dryr 
"rtit.n 

noitc. to th. rbov. nrn.d c.rtlllcrt. holdar, but trllur. to mrll tuch notlca ahrtl lmpora no obllgrtlon or l||blllly
of any klnd spon thacomprny, ot upon lhla aeancy.

The Coasta l  Corpora t ion  /coas ta l  S ta tes
inc l  ud i  ng  A l  I  A f f i  I  i  a ted  o r  Subs id i  a ry
Coasta l  Tower
N ine  Greenway  P laza
Hous ton ,  TX 77046' 

FOLICY I POLICY PERIOO

E n e r g y  C o . / S k y l i n e  C o a l  C o .
Compan i  es

FOLICY UII?!,VALUEE

Sta tu to ry
$1 ,000 ,000  B I /ea .  Acc iden t
$1  ,000 ,000  B I  /po l  i  cy  I  im i  t -D i  sease
$1 ,000 ,000  B I lea .  emp loyee-D isease

$500 ,000  Combined  S ing le  L im i t
any  one  occur rence /$750 ,000  C.S .  L .
aggregate  excess  o f
$500 ,000  Combined  S ing le  L im i t
any  one  occur rence /5750 ,000  C.S .L .
aggrega te  S .  I .R .

$1 ,000 ,000  Combined  S ing le  L im i t
Bod i  1y  In ju ry  &  Proper ty  Damage

P.O. Box 34429
Houston, Texas 77 236-6/'29

Tel. (713) 783-0440

scF-28254799
sc F - 28254805

rs1G05115395
rs1G05115334

r sA- 4937 57
r sA-478296

t / r /87-88
t / t /87-88

r / t /87-88
U U87 -88

t / r /87-88
r lU87-88

AultrorEad freftraLltr

,/
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bertifirnte sf Snsurante

U.S.  Depar tment  o f  the  In te r io r
Department  of  Sur face } t in ing
Brooks Tower
1 0 2 0  l 5 t h  S t r e e t
Denver, CO 80202

TO:
Addrrn:

Drtc: FebruarY 12, 1987
Rc: Skyl ine Mines

XAHE OF INSURED:

l Jo rker '  s  Compensat ion
Employers  L iab i  I  i t y
Texas/0k I  ahoma
Al  I  0 ther  S ta tes

Comprehens i  ve  Genera l
L iab i ' l  i t y  i nc lud ing
Cont rac tua l  &  Produc ts

Comple ted  0pera t ions
Texas
Al  I  Other  S ta tes

Lomprehens i  ve
Automob i  le  L iab i  1  i t y
Texas
A l  1  0 ther  S ta tes

Thls lr to ccrtlfy thrt thc pollclcs dcslgnatcd bclow trc In forcc on thc detc bornc by thlr Gortlflcetc.

T h e  C o a s t a l  C o r p o r a t i o n  / C o a s t a l  S r a t e s  E n e r g v  C o . / S k y l i n e  C o a l  C o .
i n c l u d i n g  A l l  A f f i l i a t e d  o r  S u b s i d i a r y  C o m p a n i e s
Coas ta l  Tower
N jne  Greenway  P laza

wr. oF rx3rrR^xcE 
Houston ' TX 77046 

FoLFv pEFroo FOLICI UIFA'\'ALU€3

thtr c.ntficrta of Inturtncc nattha. rlllfm.tlv.ly noi n.g.llv.ly .mrndr, .rtadd! o? rlt.tE thc cov.trgo rftordad by lho.. Pollcy(lra)
rtrlch numbarrd tbova rnd whlch l3luad by comgrnla! llttad balow.

St|ould rny ol tha rbov. d.rcrlbad pollcl.r b. crncallad b.forr tha.xplrrllon dri. tharcot, th. l.|ulng comp.ny wlll .nd.rvor to mdl
10 

- 
dryr *rl an no ca to tha rbovr nrmad cadltlcrta holdcr, but frllura lo mall tuch notlca lhall |tngot. no obllertlon ot llablllly

ol eny klnd upon thc compeny, or ugon thls lgcncy.

TNSURANCE @MPANY(|ES)
ISSUING COVERAGE:

A) Insurance Companv of North Ameri_ga

B\  Pac i f i c  Emplovers  Insurance Company

Sta tu to ry
$1 ,000 ,000  B I /ea .  Acc iden t
$1 ,000 ,000  B I /po l  i cy  I  im i t -D isease
$1 ,000 ,000  B I /ea .  emp ' loyee-D isease

$500 ,000  Combined  S ing le  L im i t
any  one  occur rence /$750 ,000  C.S .L .
aggregate  excess  o f
$500 ,000  Combined  S ing le  L im j t
any  one  occur rence /$750 ,000  C.S .L .
aggrega te  S .  I .R .

$1 ,000 ,000  Combined  S ing le  L im i t
Bodi  ly  In jury & Property Damage

P.O. Box 36429
Houston, Texas 77236-U29

Tel. (713) 783-6640

r /1 /87-88
1/  1 /87 -88

t / r /87-88
l l r /87-88

r / r /87-88
r /L/8 i -88

sc F -282 54799
scF-28254805

rSLGO51 l5395
rsLG051 l5334

r sA-4 937 57
I SA- 478296

C)  INA o f  Texas



L  .  T 2  P E  R M I T S  A N D  L I C E N S E S

Pr io r  t o  commencemen t  o f  cons tnuc t i on  o f  t he  m ine  f ' ac i l i t i e s  t he

Pe rm i t t ee  o ' b ta i ned  a l l  pe rm i t s  and  l i censes  necessa ry  f o r

cons t ruc t i on .  Ope ra t i ona l  pe rm i t s  we re  ob ta i ned  p r i o r  t o  s t a r t

o f  m in i ng .

A  l i s t  o f  a l l  r equ i red  pe rm i t s  and  l i censes  i nc l ud ing  names  and

add resses  o f  t he  i s su ing  agenc ies  i s  appended  t o  t h i s  sec t i on .

I den t i f  i ca t j . on  numbers  o f  app l i ca t i ons  o r  pe rm i t s ,  i f  i s sued ,  i s

a l so  con ta i ned  t hene in .  Many  o f  t he  agenc ies  l i s t ed  had  rev i eu t

respons ib i l i t y  on l y  and  may  no t  haue  subm i t t ed  a  numbered  pe rm i t .

L-2 +



1  .  1  3  I D E N T I  F  I C A T I O N  O F  P U  B  L I C  O F  F  I C E  F O R F I | . " I N G  O F  A P P L I C A T I O N

- l - he  Pe r ^m i t t ee  r r l i l 1  s imu l t aneous l y  f i l e  a  comp le te  copy  o r  cop ies

of  th is  0-ppf fS-aU-AJ-  r r r i th  the fo l lowing agenc ies :

S ta te  o f  U tah

D iv i s i on  o f  O i1 ,  Gas ,  M j . n i ng

3  T r i ad  Cen te r ,  Su i t e  3  50

Sa l t  Lake  C i t y ,  U tah  8418O-12O3

-14  cop ies

Depa r tmen t  o f  Su r face  M in ing

Brooks  Tou le r

1O2O F i f t een th  S t ree t

Denve r ,  Co lo rado  BO2Q2

t r  c  o p i e  s

Bureau  o f  Land  Managemen t

U tah  S ta te  O f t ' i ce

32+  Sou t  h  S ta te  S t ree t ,  Su i t e  301

Sa l t  Lake  C i t y ,  U tah  84111

I t  c  op ie  s

Un i ted  S ta tes  Fo res t  Se ru i ce

Man t i . - LaSa l  Na t i ona l  Fo res t

599  Wes t  P r i ce  R i ve r  D r i ue

Pn i ce ,  U tah  84  50 l

{ +  c o p i . e s

Carbon  Coun ty  C le r k

Canbon  Coun ty  Cou r t  House

Pr i ce ,  U tah  84501

1  copy

r ' C o p i e s

M i n i n g .

as requ i red  p r c l u i ded  by the  D i v i s i on o f  O i l , ,  Gas  and

r -25



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

I n  comp l i ance  u r i t h  Fede ra l  r egu la t i ons  ,  t he  Pe rm i t t ee  pub l i s  hed

an  announcemen t  o f  i t s  i n t en t  t o  app l y  f o r  a  m in i ng  pe rm i t  i n  a

1oca l  newspape r  o { :  gene ra l  c i r cu l a t i on .  The  announcemen t

i nc l uded  a  desc r i p t i on  o f  l ands  a f f ec ted  by  t he  m in ing  ope ra t i on

and  was  pub l i shed  a t  l eas t  once  a  week  f o r  f ou r  consecu t i ve

u leeks .  Exh ib i t  1 .  14 - . 1  r ep resen ts  t he  announcemen t  as  i t  appea red .

P roo f  o f  pub l i ca t i on  was  f o rwa rded  t o  t he  D i v i s i on  o f  O i1 ,  Gas ,

and  M in ing  and  t he  O f f  i ce  o f  Su r face  M j . n j  ng  r r l i t h i n  f ou r  u l eeks

a f t e r  t he  f i na l  da te  o f  pub l i ca t i on .

I REpLACES TEXT !
!  Sec t ion  1 .14  Pase  1 -26  !  l sec t ion  1 .1 ,4  Paqe  L -26  Da te  07112189 !
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EXHIB IT  1 .  14 -1

ANNOUNC EMENT

LEGAL  NOTICE

Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne  Coa l  Company  o f l  Sa l t

Lake  C i t y ,  U tah ,  he reby  announce  t he i r  i n t en t  t o  f i l e  an

app l i ca t i on  f ' o r  a  coa l  m j . n i ng  pe rm i t  r eneu ra l  unde r  t he  l aus  o f

t he  S ta te  o f  U tah  and  t he  U  .  S .  O f f i  ce  o f  Su r face  M in ing  (OSm)  ,

The  p ro j ec t ,  wh i ch  i s  knou ln  as  t he  € i ky l i ne  M ines ,  i s  ope ra ted  on

the  l easeho l t J  i n t enes t  o t l ned  by  Coas ta l  S ta tes  Ene rgy  Company  and

Sky l i ne  Coa l  Company .  The  l and  on  r r r h i ch  m in ing  i s  t o  occu r

(excep t  f o r  a  sma l l  t r ac t  l eased  f r om Ca rbon  Coun ty )  i s  a  pa r t  o f

t he  Man t i . - LaSa l  Na t i ona l  Fo res t  4  m i l es  sou th r r l es t  o f  5co f i e l d ,

U tah ,  i n  Ecc les  Canyon ,  The  en t i r e  p rope r t y  i s  t r l i t h i n  t he  USGS

7  .  5 -m inu te  "Sco f  i e l d  "  Quad rang l . e  map  .  The  app rox ima te l y  6  ,  4OO

ac re  l easeho ld  i n t e res t s  i nvo l ve  a l l  o r  pa r t  o f  t he  f o l l ou r i ng

coa l  l eases  r r r h i ch  have  been  ass igned  t o  Coas ta l .  S ta tes  Ene rgy

Company  ancJ  Sky l i ne  M in ing  Company .

t.sd e!:4.1....!eq s e.
Utah  O2O3O5

Utah  O44O7 6

Utah  O I4 .2235

Utah  O14757O

Utah  O43  1  20

Q_o-u n_t.y._l=eggg

Carbon  Coun ty

Coa I  Lease

I ssued  t o

Emmet t  K .  O l son

Armeda  N .  McK innon

Ma lco lm  N .  McK innon

Ma lco lm  N .  McK innon

I  ndependen t  Coa I  and

Coke  Co rnpany

I ssued  To

D-affi

3 /L /62

9 / L / 6 5

L O / L / 6 4

5 / t / 6 5

2/ r /64

Date ef-.  Iqgq.qnss

5 /L /74Kanau lha  and

Coa l  &  Coke

Hock ing

Compa  n  y

r -27



E X H I B I T  1 .  l j L - 1  ( c o n t r  d )

ANNOUNC EMENT

The  l ega l  des  c r i p t i on  o f  t he  aboue  l i s t ed  coa l  l eases  a re  :

fs is.ril Lo-.a I .L.e as. p...Se q re.l, ..U Lelt:lQleQ 3 o.5

l-_-L_]_S*,, . R..,- 9--E-* .. --QL .t1-e:jdi-*n, -U-!ah

f-e.d-ensl-.E-qef -L-e*e.e-g-Eertsf --U!c.h*AgAQ.Z-E

r ' .  13  A . - -__ .R . ._6 -  E . r - . _

S tJ . - L /4  S t ' J . - ,  I / 4  ( L .o t  7 ) ;

sE -L /4  SE- r / 4 :

E * r / 2 .  E - . 1 /2 ;

w - -L /2  NW-L /4 ,  5E - -L /4  NW-L /4 ,  S -L /2 ;

A1 l .  ( Lo t s  1  t h ru  4 ,  3 -L /2  N*L /2 ,  S -L /2 )

E* t / 2  E -L /2 ;

con ta i n i ng  1 ,  439  .  40  ac res  ;

v t *L /2  E * t / 2 ,  W-L /2 ;

Lo t s  1 ,  2 ,  3 ,  4 ,  E - ' L /2 ,  E - I / 2  W-L /2 ,

exc lud ing  Lau l rence  Rese rvo i r ;

Lo t s  1 ,  2 ,3 ,  4 ,5 ,6 ,  7 ,8 ,  and  S - I / 2

exc lud ing  Lau l rence  Rese ruo i r ;

Lo t s  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 ,  NE . - t l 4 ,  E -L /2

N t ' l - - L /4 ,  NE-L /+  SW- t / 4+ ,  N - l / 2  SW- l / 4 ;

con ta i n i ng  2357  , 82  ac res  ;

F e d e r a l  C o a l  L e a s e  S e r i a l f U.!.ah:-9-L*?3,35

L......19 S-."*--.R, q E-,-.- 5.L.lYl-e.tidian. -Utah
$ec .  11 :  3* t /2  3*L /2 ;

Sec .  14 :  W*L /2 ,  SW- .  l /4  5E- l /4 :

5ec .  13

$ec .  l +

Sec  ,  23

Sec  .  2+

Sec  ,  Z r s

Sec  .  26

S e c  .  2 6

S e c .  2 7

5 e c ,  3 4

S e c .  3 5

con ta i n i ng  52O.  OO ac res ;

1 -2 I



EXHIB IT  1 .  14 -1  ( con t rd )

ANNOUNC EI4ENT

Fede ra l  Coa l  Lease  Se r i a l  #U tah -OL4757O

T ., 1 3_.S...., 3"_-6 E . ..__9-L -lM.er-1Slj.An*-..Ute.h.

Sec .  10 :  Lo t s  3  and  4 ,  E - t / z  SW-L /4  and

Secs .  15  and  22 ,  A l l ;

Sec .  23 :  W-L /2  E -L / z  and  W-L /2 ;

con ta i n i nE  2 ,092 .7A  ac res ;

sE- t /4 ;

Fede ra l  Coa l  Lease  Se r i a I  #U tah -O73120

T.._,_ -1.3- .E .,..-B-. -_.-0-. E,_, ._AL .Men_idUrn, !-!a.h
Sec t i on  l 3 :  Lo t s  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  8 ;

Sec t i on  14 :  NE-L /4 ,  N ' - t / 2  S [ -L /4 ;

Sec t i on  Z4 :  NE_L /q  N t , f _L /4 ;

con ta i n i nE  557  , 22  ac res

Oer-hs.L-c-p-ru:!v-Q q al-!s s s..e

I-qwrEffi .p-L--Aa-u-th,--E-s!-s-e--Ejas"!--9!fl .
s e_LLi.e.n _*?-L:,- -- .-V'l--l-/ ?-N-E

Th l s  app l i ca t i on  a l . so  i nc l udes ,  i n  add j . t i on  t o  t he  f ede ra l  coa l

l eases ,  a reas  f o r  use  as  access  roads  and  ra i l  l oad ing  f ac i l i t i e s ,

l oca ted  i n  T ' ownsh ip  13  Sou th ,  Range  7  Eas t  ove r  a l l  o r  po r t i ons

o f  Sec t i ons  L7  and  18 .  R igh t s -o f -way  and  su r f ace  easemen ts  a re

a l so  i nc l uded  f o r  cons t ruc t i on  o f  a  coa l  conveyance  sys tem f r om

the  m ine  po r t a l  a rea  down  Ecc les  Canyon  t o  t he  coa l  s t o rage  and

loadou t  f ac i l i t y  a t  t he  mou th  o f  t he  canyon ,  The  r i gh t s  t o  en te r

and  cons t ruc t  t hese  f ac i l i t i e s  we re  con fe r red  by  Ene rgy  Fue l s

Co rpo ra t i on .

I n  add i t i on  t o  t he  aboue ,  t h i s  app l i ca t i on  i nc l udes  an  a rea  o f

l eased  su r f ace  r i gh t s  f - o r  use  as  access  roads  and  a  was te

t -29



EXHIB IT  1 .  14 -1  ( con t rd )

ANNOUNC EMENT

d isposa l  s i t e  f  r o rn  t he  Geo rge  Te lon i s  Es ta te ,  l oca ted  i n  Townsh ip

13  Sou th ,  Range  7  Eas t  SLM,  S€c t i on  4 :  SN  t / 4 ,  NW l / 4 ,  con ta i n i ng

app rox ima te l y  27  , 83  ac res  .

E l . ec t r i c  Lake  ove r l i es  ahou t  3B  ac res  o f '  Rou t t  Coun ty  Lease

U . *O+4O76  and  Sco f i e I cJ  Resenvo i r  l i e s  abou t  4  L /2  m i l es  t o  t he

no r theas  t  o f  t he  po r t a l  a rea  ,

A f t e r  f  j . 1 i ng ,  cop ies  o f  t he  pe rm i t  app l i ca t i on  w i l l  be  ava j . l ab le

f  o r  i nspec t i on  a t  t he  f o l l o r r l i ng  l oca t i ons  :  U tah  D i v i s i on  o { :  O i l ,

Gas ,  &  M in ing ,  5a1 t  L .ake  C i t y ,  U tah ;  O f f  j . ce  o f '  Su r f ace  M in ing ,

Denve r ,  Co lo rado ;  Bu reau  o f  Land  Managemen t ,  Sa l t  Lake  C i t y ,

U tah ;  Ca rbon  Coun ty  C le r ks  O f f i ce ,  P r i ce ,  U tah ;  Coas ta l  S ta tes

Enengy  Company ,  Sa I t  Lake  C i t y ,  U tah ;  Sky l i ne  Coa l  Company ,  Sa l t

Lake  C i t y ,  U tah ,

Wr i t t en  commen ts ,  ob j  ec t i ons ,  o r  r eques t s  f o r

con fe rences  on  t he  app l i ca t i on  may  be  add ressed  t o

D i v i s i on  o f  O i1 ,  Gas ,  &  M in ing ,  3  55  Nes t  No r th  T ' emp1e ,

Cen te r ,  Sa l t  l - ake  C i t y  ,  U tah  84180 ,  t r l i t h  cop ies  t o

S ta tes  Ene rgy  Company  and  /  o r  Sky l i ne  Coa I  Company  ,  175

Sou th ,  Box  3 ,  Sa l t  Lake  C i t y ,  U tah  841  1  I  .

i  n fo  rma 1

the  U tah

3  T r i ad

Coa  s  t a I

Eas  t  4OO

1-30



Utoh Co.
Efrrc-6. Gorbon Co.

I

Igls
FIF

Lxct I

Rts,

$

_i Foirdot
LotocilrtJr',,r I

€loclric
Lohc

I

I

l*ntinitut tt\ 
|

frolfcot, frs

D,,,"; I

Ullor Fbt frlrs.

jlt'^r

UTAH

,*J,-,*

LOCATION OF THE SKYLINE PROJECT AREA
L^{L)

w fT-



A P P E N D I X  A * 1

S K Y  L I N E  P  R O J  E C T

M A S T E R  P E R M I l  L I S ' T

C O A S T A L  S I A T E S ENE RGY COMPANY

AUGUS 'T ,  1986
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- I A B t . E  
O F  C O N I E N  T S

Sec t i on

Sec t i . on

Sec t i on

A

ts

c

Fede ra l  Pe rm i t s

S ta te  Pe rm i t s

Loca l  Pe rm i t s

Pgg-e.

A-1

B*1

c -1
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Th i s  documen t  l i s t s  pe rm i t s ,  ag reemen ts ,  and

fon  t he  f i k y l i ne  P ro j  ec t .  The  l i s t  i s  no t  t o

a l l - i nc l us i ve .  Add i t i ona l  pe rm i t s  may  be

pe rm i t s  d ropped  as  regu la to r y  c l a r i f i ca t j . ons

made .

SPECIAL  NOTES

app rova l s  r equ ined

be  i n te rp re ted  as

added  and  l i  s  t ed

and  add i t i ons  a re

I  One  pe r rn i t  app l i ca t i on  u r i l 1  be  p repa rec l  t o  comp ly  r l i t h  USGS,

OSM,  USFS,  and  D i v i s i on  o f '  O i1 . ,  Gas  and  M in ing  requ i remen ts  .

2  May  no t  be  requ i red

1 -3  4
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2 ,1  GENERAL  ENUIRONMENT 'AL  RESOURCES SUMMARY

' Ihe  
env i r onmen ta l  r esou rces  i n  t he  Sky l i ne  p ro j  ec t  a rea  have  been

ind iu i dua l l y '  s t ud ied  and  a re  add ressed  i n  t h i s  documen t .  Much  o f

t he  i n fo rma t i on  p resen ted  i n  t h i s  env i r onmen ta l  r esou rces  summary

i s  e i t he r  an  upda te  o f ' o r  supp len ren t  t o  t he  ma te r i a l  pneu ious l y

pub l i shed  by  t he  U .  S .  Depa r tmen t  o f  t he  I n te r i o r  i n  t he  5 I  IE

SPECIF IC  ANALYSIS - -Pa r t  2  o f  t he  f i na l  ENUIRONMENTAL  STATEMENT OF '

DEUELOPMENT OF  COAL  RESOURCES IN  CEN-TRAL  UTAH.  ThesE  dOCUMENtS

a l so  re f l ec t  upda ted  i n fo rma t i on  f o r  t he  consu l t an t ' s  r epo r t s  and

shou ld  supe rceed  t he  o r i g i na l  documen ts  u l he re  d i f f e rences  occu r .

T  he  Pe rm i t t ee  has  a t t emp ted  t o  p rov ide  pe r t i nen t  and  comp le te

repo r t s  f  o r  each  enu i r  onmen ta l  s t udy  d i s  c i p l i ne  t h rough  t he  use

o f  i ndependen t  consu l t an t s  who  a re  recogn i zed  as  expe r t s  i n  t he i r

i nd iu i dua l  f i e l ds .  I t  i s  t he  Pe rm i t t ee ' s  i n t en t  t ha t  by  so

do inE ,  t he  rev i e r r r i ng  agenc ies  r r l i 1 l  haue  ava i l ab le  t o  t hem

re l i ab le  da ta  f o r  t he i r  env i r onmen ta l  ana l ys i s .

W i th  t he  excep t i on  o f  t he  comrnun i t y  i n f r as t ruc tu re  ana l ys i s  and

the  c l ima to log i ca l  and  a i r  qua l l . i t y  mon i t o r i ng  p rog ram,  t he

o r i g i na l  enu i ronmen ta l  s t ud ies  we re  sub -con t rac ted  t h rough  t he

hyd ro log i c  consu l t an t .  Th i s  app roach  was  adop ted  t q  enab le  a

comp le te  i n t eg ra t j . on  o f  t he  vege ta t i ve ,  f  i sh  and  w i l d l i f e  aspec t s

r r l i t h  hy r J rau l . i c ,  hyd ro log i c ,  and  wa te r  qua l i t y  cons ide ra t i ons .

The  s  t udy  a rea  coue rs  a l . l  a reas  t o  be  a f f  e  c t ed  du r i ng  t he  en t j . r e

l i { : e  o f  t he  Sky l . i ne  M ines .

The  hyd ro log i c  ana l yses  and  coo rd ina t j . on  o f  enu i ronmen ta l

r esou rce  s tud ies  we re  con t rac ted  t o  Uaug lTn  Hansen  Assoc ia tes  o { :

Sa l t  Lake  C i t y .  D rs .  S tan ley  Ne l . sh  and  Joseph  Murdock  comb ined

the i r  e f f o r t s  on  t he  uege ta t i ve  and  so i l s  r equ i remen ts  .  D r .

Robe r t  H inge t ,  u r i t h  f r equen t  ass i s t ance  f r om pe rsonne l  o f  t he

U tah  S ta te  D i v i s i on  o f  W j . l d l i f e  Resou rces ,  conduc ted  t he  aqua t i c

s tud j . es  .  D r .  C l yde  P r i t che t t  supe ru i sed  t he  mamrna l s  s tudy ,  and

Dr .  C lay ton  Wh i t e  concen t ra ted  on  t he  b i r ds  u t i t h  pa r t i cu l a r

emphas i s  on  t he  a rea ' s  r ap to r s  .  D rs  .  We l sh ,  Mu rdock ,  H inge t ,

P r i t che t t ,  and  Wh i t - e  a re  a l I  as  soc ia ted  u r i t h  t he  f  acu l t y  o f
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Bn igham Young  Un i ve rs i t y .  The  cu l t u ra l  r esou rce  su rveys  we re

pe r fo rmed  by  A rcheo log i ca l - .Env i r onmen ta l  Reseanch  Co rpo ra t i on  o f

Sa I t  Lake  C i t y  r r r i t h  D r .  R i ck  Hauck  se rv i ng  as  p ro j  ec t  d i r ec to r .  A

bn ie f '  h i s t o r y  o f  t he  Ec  c l es  Canyon  Coa l  M ine  was  pe r f o rmed  by  D r .

John  B lu th ,  a l so  f r om B r i gham Young  Un iue rs i t y  .  The  geo log i ca l

i nves t i ga t i ons  we re  conduc ted  by  Mr .  Roy  P .  Fu l1 ,  a  consu l t i ng

geo log i s t  o f  Sa l t  Lake  C i t y ,  U tah ,  Mr .  Dona ld  Re i t z ,  P res iden t  o f

Resou rce  Techno logy  Co rpo ra t i on ,  Nes tm in i s t e r ,  Co lo rado  and  t he

pe rsonne l  o f  t he  Pe rm i t t ee  .  Ra t J i an  Co rpo ra t i on  o f  Aus  t i n  ,  Texas

conduc ted  t he  c l . ima to log i ca l  and  a i r  gua l . i t y  mon i t o r i ng  p rog ram.

Ka i se r  Eng inee rs  o f  Oak land ,  Ca l i f o rn i a  p repa r ^ed  t he  commun i t y

i n f r as t ruc tu re  ana l ys i s ,

The  o r i g i na l  app l i ca t j . on  con ta i ned  cop ies  o f  each  o f  t he

consu l t an t ' s  r epo r t s  .  
' These  repo r t s  have  been  summar i zed  and

upda ted ,  as  app rop r i a te ,  i n  t h i s  documen t  t o  mee t  t he  regu i remen ts

o f  t he  regu la t i ons .  A  sumrna ry  o f  t he  cu l t u ra l  r esou rces  rePo r t s

a re  p resen ted  i n  t h i s  sec t i on .  The  o the r  r epo r t s  a re  summar i zed

in  Pa r t s  2  and  ,+  o f  Lhe  App l i ca t i r r n .  Cop ies  o f  t he  o r i g i na l

r epo r t s  a re  i nc l uded  i n  Append i x  Uo lumes  A - -  I  t h rough  A -4 .  The

Per rn i t t ee  i s  a l so  us ing  ae r i a l  pho tog rammet r i c  t echn iques  f o r

subs idence  mon i t o r i ng .  These  pho tos  a re  p rov id i ng  con t i nu ing

documen ta t i on  o f  veqe ta t i ve  and  o the r  changes  i n  t he  pnq j  ec t  a rea .

Numerous  co lo r  pho toE raphs  have  been  t aken  o f  t he  a rea  u l h i ch  sho t r l

bo th  p re -p ro j  ec t  cond i t i ons  and  cond i t i ons  as  m in ing  has

p rognessed .  Pho tog raph i c  sub jec t s  i nc l uded  t t r e  a reas  p roposed

fo r  po r t a l  and  l oad -ou t  f ac i l i t i e s ,  ex i s t i ng  and  p roposed  roads ,

t he  p roposed  conveyo r  r ou te ,  s t r eams ,  t he  ex i s t i ng  gas  p i pe l i ne ,

p roposec l  was te  ma te r i a l  d i sposa l  and  so i l  s t o rage  a reas ,  and

ma j  o r  geo log i c  f ea tu res  .  Pho toE raphs  we re  t aken  f r om the  g round

and  t he  a i r .  A  he l i cop te r  was  u t i l i zecJ  t o  ob ta i n  a  d i f f e ren t

pe rspec t i ve  o f  t he  p roposed  sun face  f ac i l i t i e s  a rea  and  t o  r each

a reas  r r l h i ch  we re  i naccess ib l e  f r om the  g round .  Some  o f  t hese

pho tog raphs  a re  i nc l uded  i n  Uo lume  A -1 ,  t he  o the rs  a re  i n  t he

possess ion  o f  t he  Pe rm i t t ee .  Add i t i ona l  pho tog raphs  we re  t aken

by  t he  consu l t an t s  o l '  t he  uege ta t i ve  re fe rence  p l o t s  and  a re

pnesen ted  i n  t he  Uege ta t i on  Repo r t  o f  t he  o r i g i na l  App l i ca t i on .
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2 .1 ,1 Des  c r i p t i on  o f  Cu1 tu ra1 ,  H i s to r i ca l  and  A rchaeo log i ca l

Resou rces

o

Pr i o r  t o  cbns  t r u  c t i on ,  t he  Pe rm i t t ee  i n i t i a t ed  a  van ie t y  o f

cu l t u ra l  r esou rce  eva lua t i ons  i nuo l v i ng  t he  Sky l i ne  pe rm i t  and

ad jacen t  a reas .  1 ' hese  eua lua t i ons  i nc l uded  t he  f o l l o r r r i ng :

A  de ta i l ed  l i t e ra tune  sea rch  f o r  a l I  known  h i s to r i c  and

p reh i s to r i c  s i t es  r r r i t h i n  t he  p ro j ec t  a rea  u t i J - i z i ng  reco rds

o f  t he  A rcheo log i ca l *Env i r onmen ta l  Resea rch  Co rpo ra t i on  and

the  f i l e s  a t  t he  S ta te  H i s to r i c  P rese rva t i on  O f f i ce ,

P rev ious  nega t i ve - resu l t  su r f ace  eua lua t i ons  r r r i t h i n  t he

gene ra l  p ro j  ec t  a rea  we re  used  as  a  random samp le  su ruey  (on

the  BLM C lass  I I  l e ve l )  f o r  cu l t u ra l  s i t es ;  hence  add i t i ona l

samp le  su rveys  o f  t he  p ro j  ec t  a rea  t o  de tenm ine  s i t e  p resence

and  dens i t y  we re  no t  t aken ,  no r  r eques ted ,  by  f ede ra l  and

s ta te  o f  f i c i a l . s .

A l l  su r f aces  on  bo th  U ,  S .  Fo res t  and  p r i va te  l ands  d j . s t u rbed

cJu r i ng  exp lo ra t i ona l  ac t i v i t i e s  and  m ine  deve lop rnen t  (  e  . g  .  ,

dn i l 1  ho1es ,  access  roads ,  and  se rv i ce  a reas )  we re

in tens i ve l y  eva lua ted  f o r  h i s t o r i c  and  p reh i s to r i . c  cu l t u ra l

r e50u rce5 .

No  p reh i s to r i c  o r  h j . s t o r i c  cu l t u ra l  r esou rces  o f  any  s i gn i f i cance

were  obse rved  du r i ng  t he  su rueys .  The  rema ins  o f  two  h i s t o r i c

s t r uc tu res  we re  f ound  ou t s i de  t he  p ro j  ec t  bounda ry  .  Bo th  a re

marg ina l  r esou rce  va l . ue  anc j ,  s i nce  pe r i phe ra l  t o  t he  zone  o f

ac t i v i t y ,  a re  no t  endange red  by  t he  Sky l i ne  p ro j  ec t .  No

ceme ten ies ,  Na t i ona l  T ra i l s  o r  W i l d  and  Scen i c  R i ve rs ,  pub l i c

pa rks  o r  Na t i ona l  Reg i s te r  s t a tus  p rope r t i es  ex i s t  on  o r  ad j  acen t

t o  t he  p ro j  ec t  a rea .  No  su r f ace  m ines ,  ac t i ue  o r  abandoned ,

I  REPLACES !! TEXT

!  Sect ion 2.1 Pas,e 2-3 !  !  Sect ion 2.1 Pase 2-3 Date 07107189 !

o
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ex i s t  on  t he  p ro j  ec t  m in i ng  a rea ,  The  su r f ace  f ac i l i t i e s  a rea  o f

t he  o l d  abandoned  unde rg round  Ec  c l es  M ine  has  been  comp le te l y

encompas  sed  by  t he  Sky l i ne  M ines  po r t a l  f  ac i l i t i e s  .  The  u l as te

rock  c i i sposa l  a rea  i s  an  abandoned  s t r i p  m ine .

I nves t i ga t i ons  as  t o  po ten t i a l  cu l t u ra l  r esou rces  r r r i t h i n  r ock

d i sposa l  and  t he  ad j  acen t  a reas  haue  been  conduc ted .  Resu l t s  o f

t hese  i nues t i ga t i ons  a re  p resen ted  i n  Append i x  A *3 ,  Resu l t s  o f

t he  cu l t u ra l  r esou rce  i nves t i ga t i on  we re  t r ansm i t t ed  t o  t he  S ta te

o f  U tah  H i s to r i ca l  P rese rva t i on  O f f i ce  (SHPO)  concu r ren t l y  w i t h  a

reques t  f o r  app rova l ,  u th i ch  was  g ran ted  on  November  L2 ,  198  1

(a l so  see  Append i x  A *3 ) .

2  ,  L  , 2  Th r r ra tened  and  Endangened  Spec  i . es

No  t h rea tened  o r  endange red  spec ies ,  p l an t  o r  an ima l ,  have  been

iden t i f  i ed  on  t he  p ro j  ec t  o r  ad j  acen t  a reas  r r l i t h  t he  excep t i on  o f

an  occas iona l .  t r ans ien t  Ba ld  Eag1e ,  r r l h i ch  may  pass  t h rough  t he

p ro j  ec t  a rea  du r i ng  t he  r r l i n t e r .  The  m in ing  ope ra t i on  has  no

impac t  on  t hese  t r ans i t o r y  b i r ds ,

Shou ld  any  t hnea tened  o r  endange red  spec ies  be  i den t i f i ed  i n  t he

f  u tu re ,  t he i r  d i s  cove ry  u r i I . l  be  p romp t l y  r epo r ted  t o  t he  D i v i s i on  .

I REPLACES ! ! TEXT
! Sect ion 2.1 Pas,e 2-4 I  !  Sect ion 2.1 Pas.e 2-4 Date 07107189 !
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2  , 2  GEOLOGY

Comprehens iue  geo log i ca l  eva lua t i ons  o f  t he  Sky l i ne  penm i t  anea ,

pen fo rmed  by '  and  f o r  t he  Penmi t t ee ,  haue  es tab l i shed  t he  base l i ne

enu i ronmen ta l  da ta  necessa ry  f o r  m ine  deve lopmen t .  Fu tu re

s tud ies  r r r i 11  be  necessa ry  t o  r e f i ne  p resen t  concep ts ,  mon i t o r  t he

e  x  i  s  t  i  n  g  g  e  o  1  o  g  i  c  a  I  /  hy  d  r  o  1  o  g  i  c  a  1 env i r onmen t  and  p rov ide

add i t i ona l  da ta  t o  be  used  f o r  t he  con t i nua l  m ine  p l ann ing

p rocess .  Con t i nua t i on  o f '  t h i s  wo rk  w i l l  max im ize  t he  recove ry  o f

coa l  r ese rves  by  a l l ou r i ng  i nc reased  accu racy  i n  p red i c t i ng  coa l

seam d i s  con t i nu i t i es  and  w i l l  op t im i ze  sa fe t y  by  ea r l y

i c j en t i f i ca t i on  o f  geo logy * re l a ted  po ten t i a l  m ine  haza rds .

2  , 2  ,  L  S t ra t i g  r aphy

Roc  ks  mapped  on  t he  Sky l i ne  pe rm i t  a rea  (  P la te  2  , 2 -L )  and

ad j  acen t  a reas  a re  o f  Uppe r  C re taceous  age  .  The  o l des t ,  t he  S ta r

Po in t  Sands tone ,  unde r l i es  and  i n te r t ongues  w i t h  t he  l owe r

po r t i on  o f  t he  coa l -bea r i ng  B lackhawk  Fo rma t i on .  Ove r l y i ng  t he

B lackhau rk  i s  t he  Cas t l ega te  Sands tone ,  t he  basa l  member  o f  t he

Pr i ce  R i ve r  Fon rna t i on ,  and  t he  younges t  un i t  exposed  i n  t he

a rea  .  F  i gu re  2  , 2 -A  s  ho t r r s  t he  gene ra l i zed  s t r a t i g raph i c  sequence  ,

2 .2 ,2  S ta r  Po in t  Sands tone

The  S ta r  Po in t  Sands tone  i s  a  p rom inen t  c l i f f - . f o r rne r  and  an

impo r tan t  ma rke r  ho r i zon  t h roughou t  t he  reg ion .  The  un i t  i s  t he

basa l .  f ' o rma t i on  o f  t he  Mesave rde  Group  i n  t he  l r l asa t ch  P la teau ,

r r r h i ch  ove r l i es  t he  Mancos  Sha Ie .

On l y  t he  uppe r  pa r t  o f  t he  S ta r  Po in t  S iands tone  i s  exposed  i n  t he

a rea  as  i t  i n t en tongues  r l i t h  t he  l owe r  B lac  k  hawk  Fo rma t i on  .  No

ou tc rops  oc  cu r  i n  t he  Sky l i ne  pe rm i t  a rea ,  a l t hough  t he  f o rma t i on

does  ou t cnop  eas t  o f  t he  Conne l v i l l e  Fau l t  i n  t he  Sou th  Fo rk  o f

Ecc les  Canyon  and  abou t  1 ,8OO fee t  eas t  o f  t he  Man t i  La$a l

Na t i ona l  Fo res t  bounda ry  i n  Ecc les  Canyon .
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The  uppe r  pa r t  o f  t he  S ta r  Po in t  Sands tone  i s  mos t l y  a  f i ne  t o

med ium-g ra ined ,  sub - rounded  t o  r r r e l l  nounded ,  l i gh t - co lo red

sands tone ,  w i t h  a  I t sa l t  and  peppe r "  appea rance .  App rox ima te l y

the  t op  20 ' f ee t  t end  t o  have  a  p ronounced  r r l h i t e  appea rance  i n

ou t c rop  .  The  mas  s i ve  beds  exposed  i n  t  he  su r round ing  Sky l i ne

a rea  a re  mode ra te l y  r r l e l l  conso l i da ted .

2 ,2 ,3  B lackhau rk  Fo rma t i on

The  B lac  khauuk  Fo rma t i on  i s  t he  coa l -bea r i ng  pon t i on  o f  t he

Mesave rde  Group  i n  t he  Sky l i ne  a rea .  The  l ou le r  f o rma t i ona l

con tac t  u r i t h  i nd i v i dua l  t ongues  o f  t he  S ta r  Po in t  Sands  t one  i s

gene ra l l y  sha rp .  On l y  on  t he  h i gh  r i dges  i n  t he  no r t hwes t  co rne r

o f  t he  penm i t  a rea  i s  t he  uppe r  f o rma t i ona l  con tac t  u t i t h  t he

oven l y i ng  Cas t l ega te  Sands tone  p resen t .  The  B lackhawk  f o rma t i on

i s  a t yp i ca l l y  t h i c  k  i n  t he  Sky l i ne  a rea  and  ranges  f r om 1  ,  7OO to

1 ,9OO fee t  i n  t h i ckness  whe re  t he  comp le te  sec t i on  i s  p resen t .

Due  t o  i t s  l en t i cu l a r  bedded  na tu re ,  ho  pe rs i s t en t  ma rke r  ho r i zon

occuns  u r i t h i n  t he  B lackhau rk  Fo rma t j . on .  The  l ou le r  coa l - bea r i ng

un i t  o f  t he  B lackha t r r k  cons i s t s  o f  lOO fee t  o f  f i ne -g ra i ned

sands tones  and  s i l t s t ones ,  w i t h  zones  o f  da rk ,  ca rbonaceous  sha le

and  s i l t s t one .  The  uppe r rnos t  ca rbonaceous  zone  coe ta i ns ,  i n

p laces ,  one  o r  mo re  t h j . n  l en t i cu l a r  coa l  beds .  The  t h i ckes t  o f

t hese  be t Js  i s  usua l l y  ne fe r red  t o  as  t he  F Ia t  Canyon  seam,  and  i s

no t  cons ide red  m ineab le  excep t  whe re  i t  me rges  u l i t h  t he  Lou le r

O '  Conno r  r r  A  r t  s  eam i n  t he  no r t h r r l es  t  pa r t  o f  t he  penm i t  a rea  .

Th ree  m ineab le  coa l  seams  a re  p resen t

t he  uppe r  coa l - bea r i ng  un i t  o f  t he

ascend ing  o rde r ,  t hey  a re  t he  Lou le r

O tConno r  "B t r ,  and  t he  Uppe r  O rConno r

h igh -vo la t i l e  B  rank  and  i n  gene ra l

1 i t t 1e  py r i t e .  These  coa l  seams  a re

a t t r i t a l  be i  ng  t he  mos  t  common  coa l

obse rved  i n  e l I  t h ree  seams .

i n  t he  basa l  coa l  zone  o f

B lackha t r l k  f o r rna t i on .  I n

O 'Conno r  I tA r r ,  t he  Lower

seams .  These  coa l s  a re  o f

con ta i n  f ew  pa r t i ngs  and

a t t r i t a l ,  u t i t h  m id l us t rous

l i t ho t ype .  Some  res in  i s
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The  uppe r  coa l  zone  o f  t he  uppe r  coa l - bea r i ng  un i t  o f  t he

B lack t rau l k  Fo rma t i on  gene ra l l y  con ta i ns  ca rbonaceous  sha les  and

th i n  coa l  beds  .  Th i s  zone  oc  cu rs  f r om 48O to  59O fee t  aboue  t he

S ton rs  Sands tone  t ongue  o f  t he  S ta r  Po in t .  These  coa l s  a re

d i s  con t i nuous  r r l i t h  on l y  l oca I  deve lopmen t  o f  m ineab le

th i c  knesses  .  I n  t he  sou theas t  co rne r  o f  t he  l easeho ld  a rea ,  a

coa l  bed  known  as  t he  McK innon  seam appea rs  t o  be  o f  m ineab le

th i ckness  ove r  an  a rea  o f  app rox ima te l y  1 ,10O ac res .  S im i l a r  t o

the  l ou le r  m ineab le  coa1s ,  t he  McK innon  seam i s  o f  h i gh -vo1a t i l e  B

rank .  Th i s  seam d i f f e r s  f r om the  l ou le r  m ineab le  coa l s  i n  t ha t

pa r t i ngs  a re  comtnon  and  l a te ra l  t h i ckness  changes  a re

p ronounced  .  I n  add i t i on ,  t he  McK innon  seam i s  o f t en  ueny  r i ch  i n

megascop l c  nes in .

Rocks  o f  t he  B lackha r r l k  Fo rma t i on  cons i s t  ma in l y  o f  l en t i cu l a r '

sancJs tone ,  s i l t s  t one  and  c l ays tone  depos i t s  .  Because  o { :  t he

len t i cu l a r  na tu re  o f '  bedd ing  i n  t he  f  o rma t i o r t ,  i t .  i s  d i f f i cu l t  t o

co rne la te  i n t l i v i dua l  hon i zons  (u l i t h  t he  excep t i on  o f  t he  ma jo r

coa l  seams) .  T ' he  sands tones  a re  t h i n  t o  t . h i ck  bedded ,  r ang ing  i n

g ra in  s i ze ,  f r o rn  ve ry  f i ne  t o  coa rse .  A rg i l l a ceous  rocks  i nc l ude

c lays tone ,  c l ay  sha1e ,  s i l t y  sha le  and  s  j  l t s t one .  9 l 11Oone"9 -9? l s
apd  coa t y  r ocks  a re  p resen t  i n  eve ry  g rada t i on  rang ing  f r om

s l i g t r t l y  ca rbonaceous  sha le  t o  . o " f  .

2 , 2 .  +  I n t r us i ve  I gneous  Rocks

Igneous  d j . kes  (  r ecen t l . y  c l as  s i f i ed  as  pe r i do t i t e )  cu t  t he

secJ imen ta ry  nocks  i n  t he  a rea .  The  age  o f  t he  i n tnus i ve  rocks  i s

i n  t he  20  t o  30  m i l l i on  yea r  nange  and  no  d i kes  have  been

obse rved  t o  cu t  Te r t i any  rocks  i n  t he  a rea .  Where  d i kes  cu t  t he

coa l  seams ,  a  band  o f  f ' r om  one  t o  f i ue  f ' ee t  o f  me tamorphosed  coa l

i s  f ound  ad jacen t  t o  t he  d i ke .  The  do rn inan t  t r end  o f  d i kes  i s

a l .mos t  eas t / r r l es t .

2 .2 .5  Su r f i c i a l  Depos i t s

Unconso l i da ted  so i l  ,  g rave l  ,  aJ . l uv i um,  l ands l i de  depos i t s  ,  e t c  .  ,
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mas  k  many  o f  t he  geo log i ca l  f  ea tu res  o f  t he  Sky l . i ne  pe rm i t  a rea  .

A  desc r i p t i on  o f  t hese  depos i t s  i s  i nc l uded  i n  t he  Geo techn i ca l

sec t i on .

2 .2 .6  S t ruc tu ra l  Geo logy

The  C lea r  C reek  an t i c l i ne  i s  a  ma j  o r  s t r uc tu ra l  f ea tu re  o f  t he

no r the rn  Wasa tch  P la teau  .  I n  t he  Sky l i ne  anea ,  l a rge  f au l t s  o f

t he  P leasan t  Ua l l ey  f au l t  zone  f o rm  a  no r t h - sou th  o r i en ted  g raben

a long  t he  ax i s  o f  t he  an t i c l i ne .  The  pe rm i t  a rea  i s  s i t ua ted  on

the  u ,es te rn  l imk r  o f  t he  an t i c l i ne .  S t ra ta  d j . p  t o  t he  no r t hwes t

a t  t he  no r t h  end  o f  t he  pe rm i t  a rea ,  a lmos t  u l es t  a t  Ecc les

Canyon ,  and  sou thu les t  a t  t he  sou th  end  o f  t he  penm i t  a rea .  D ips

range  f  r om th ree  t o  s i x  deg rees  on  t he  pe r rn i t  a rea .

Ma j  o r  f au l t s  a re  nea r l y  ve r t i ca l  f au l t s  t r end ing  no r t h - sou th  t o

no r theas t - sou th r r r es t  i n  t he  anea .  The  l a rges t  o f  t hese ,  t he

Connve lu i l l e  Fau l t ,  f o rms  rnuch  o f  t he  eas te rn  bounda ry  o f  t he

pe rm i t  a rea  ,  W i t h i n  t he  { : au l t  b l oc  k  eas  t  o f  t he  Conne l v i l l e

Fau1 t ,  t f r e  Be l i na  M ine  has  encoun te red  ve ry  sma l l  d i sp l acemen t ,

eas t -u l es t  f au l t s  u rh i ch  dev ia te  f r om ve r t i ca l  r r l i t h  hades  o f  up  t o

30  deEr .ees .  O f '  t he  t h ree  ma jo r  f r ac tu re / f  au l t  f ea tu res  known  to

have  t l i sp l acemen t ,  on l y  t he  Conne l v i l . l e  Fau l t  i s  su f f  i c i en t l y

deve loped  t o  d i sp lace  s t r uc tu ra l  con tou rs .  T ' he  f au ' 1 t s ,  known

loca l l y  as  t l ,  e  Ua len t i ne  Fau l t  and  t he  No r th  Joes  Ua l l ey  Fau l t ,

a re  t hough t  t o  have  cons ide rab l y  l ess  d i sp lacemen t  t han  t he

Conne Iv i l l e  Fau I t .  A1 I  t h ree  f au l t s  Enadua l l y  d i sappea r  t o  t he

no r th .  The  Conne l v i l l e  and  Ua len t j . ne  Fau l t s  a re  ve r t i ca l l y

d i sp laced  dou lnwa rd  t o  t he  wes t ,  and  t he  No r th  Joes  Ua I l ey  { : au1 t

i s  ve r t i ca l l y  d i sp laced  dou lnu la rd  t o  t he  eas t .

The  Conne l v i l l e  Fau l t  i s  a  comp lex  zone  r r r i t h  a  u l i d t h  o f  up  t o

1 ,  OOO fee t .  The  cumu la t i ue  d i sp lacemen t  ac ros$  t he  zone  appea rs

to  i nc rease  f r om app rox i r na te l y  55  f ee t  i n  t he  H in te r  Qua r te r s

M ine  no r t l r  o f  Sky l . i ne  t o  2OO fee t  o r  mo re  nea r  t he  sou the rn  edge

o f  t he  Sky  l i ne  pe rm i t  a rea  .  I n r i i v i dua l  f au l t s  w i t h i n  t he  zone

I  RNPI ,AEES ! !  TEXT
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have  much  sma l l e r ,  and  h i gh l y  ua r i ab le  d i sp lacemen t .  The

Conne l v i l l e  Fau l t ,  as  shown  i n  P la te  2 .2 -L ,  i s  nea r  t he  wes te rn

edge  o f l  a  comp lex  zone ,  a l t hough  segmen ts  o f  t he  zone  may  be

encoun tened  . u l es t  o f  t he  rnap  l oca t i on  shou ln .

T  he  Ua len t i ne  Fau l t  i s  l oca ted  app rox ima te l y  m idway  be tu l een  t he

eas te rn  and  wes te rn  bo rdens  o f  t he  pe rm i t  a rea  and  has  a

cu ru i l i nea r  t r ace  o r i en ted  nea r l y  no r t h - sou th .  S im i l a r  t o  t he

Connve l v i l l e  Fau I t ,  t he  Va len t i ne  Fau I t  has  a  d i sp lacemen t  wh i ch

d j .m in i shes  t o  t he  no r t h .  P la te  2 .2 -L  s l t o t l s  t l r e  i n t e rp re ted

ex ten t  o f  f au l t s  r r l i t h i n  t he  pe r rn i t  a rea .  D i sp lacemen t  i s

p robab l y  on  t he  o rde r  o f  a  f  ew  t ens  o { '  f ' ee t  a l ong  t u l o  o r  mo re

sp l i t s  i n  a  zone  2OO to  3OO fee t  u r i de .

The  No r th  Joes  Ua l I ey  F ' au1 t  can  be  t r aced  nea r l y  one  m i l e

no r thu ra rcJ  f  r om the  sou thwes  t  co rne r  o f  t he  pe r rn i t  a rea  t o  u l he re

i t  d j . sappea rs  unde r  t he  a1 luv i a l .  depos i t s  o f  Hun t i ng ton  Canyon .

I t  has  a  d i sp lacemen t  o f  80  t o  lOO fee t  app rox ima te l y  one -ha I f

m i l e  sou th  o f  t he  pe rn r i t  a rea  bounda r i es  and  has  no t  been

obsenved  i n  t he  no r t he rn  pa r t  o f  t he  pe rm i t  a rea .

Fou r  ma j  o r  j  o i n t i nE  and  f  r ac  t u re  o r i en ta t  j . ons  have  been  mapped  on

the  l easeho ld .  The  mos t  common  o r i en ta t i on  obse rved  w i t h i n  t he

coa lbe rds  and  im rned ia te  r oo f '  and  f  l oo r  s t r a ta  a re  a  t * i  o f  j  o i n t s

spaced  app rox ima te l y  1  t o  3  f - ee t  apa r t  u l i t h  a  NSOoN o r i en ta t i on .

Th i s  j o i n t  se t  i s  on l y  occas iona l l y  obsenued  i n  su r f ' ace r

ou t c ropp ings .  A  second  j o5 .n t  o r i en ta t i on  obsenved  i n  t he  m ines

as  r r l e1 l  as  j . n  su r f ' ace  ou t c ropp ings  a re  a  se r t  o f  N5W to  N5E

j  o i n t s  ,  spaced  f r om I  f oo t  t o  ove r  10  f ee t  apa r t  a t  t he  su r f ace .

They  a re  on l y  oc  cas iona l l y  obse rved  a t  coa lbed  dep ths  ,  T ' he  l as t

t u ro  o r i en ta t i ons  a re  a  sys tem o f  con j  uga te  shea r  f  r ac tu res  and

jo i n t s  u l h i ch  a re  more  comrnon l y  obse rue rd  on  t he  su r f ace  bu t

occas iona l l y  appea r  a t  dep th  and  a re  o r i en ted  a t  app rox ima te l y

N6ON and  STOW respec t i ve l y ,
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CONFIDENTIAL

2  , 2  , 7  M ineab le  Coa l  Depos i t s

The  t hnee  m ineab le  coa l  seams  i n  t he  pen rn i t  a rea ,  t he  Lower

O t  Conno r  "  A t t  ,  t he  Lou le r  O  '  Conno r  r r  B  r r  and  t he  Uppe r  O r  Conno r ,

oc  cu r  i n  a  zone  immed ia te l y  oue r l y i ng  t he  S to r r s  Sands tone  Member

o f  t he  S ta r  Po in t  Sands tone .  Cha rac te r i s t i c s  o f  t hese  seams  and

the i r  enc los i nE  s t r a ta ,  r r r h i ch  a f f  ec t  m ineab i l i t y ,  a re  summar i zed

in  t he  f o l l o r r r i ng  d i scuss ion .  Ana l yses  o f  coa l  seams  a re

tabu la ted  and  d i s  cussed  as  r r r e11  .  Ana l yses  o f  f ' l oo r  and  roo f

ma te r i a l s  a re  summan ized  1a te r .  Map  2 .2 ,7 -7  sho t r l s  abandoned

work i ng  ad j  acen t  t o  cu r ren t  s  ky l i ne  m ine  ac t i v i t i e s  .

Lower  O rConno r  r rA r r  Seam

The  Lower  O  '  Conno r  r rA ' r  seam i s  comp le te l y  absen t  o r  Oad lY .  - t l | 1 ]

! i ! h  r o9  !  , pa r t i ngs  i n  t he  sou theas t  pa r t  o f  t he  pe rm i t  a rea ,  bu t

reaches  a  max imurn  t h i c  kness  o f  24  f  ee t  nea r  t he  no r t he rn  bounda ry

o f  t he  pe rm i t  a rea .  The  seam i s ,  s t r a t i g raph i ca l l y ,  t he  l owes t

coa l  u l h i ch  i s  m j . neab le  r r r i t h i n  t he  pen rn i t  a rea ,  I t  r es t s  d i r ec t l y

on  t he  S to r r s  Sands tone  Tongue  o r  i s  sepa ra ted  I ' r om  i t  by  a  f e r r l

f ee t  o f  s i l t s t one ,  muds tone ,  and  sha le  excep t  u l he re  i t  has  merged

w i t h  t he  F la t  Canyon  seam i n  t he  no r t hu res t  pan t  o f  t he  pe rm i t

a rea .  The  ove r l y i ng  o r  r oo f  s t r a ta  i nc l ude  sands tone ,  s i l t s t one ,

I I  TEXT !' REPLACES.  l \ g l  s v s v  .  .
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muds  t one  and  s  ha le t r l h i ch a re o f t en in te rbedded a n d

i n t e r l am ina ted  .  Hhe re  sands tone  f  on rns  t he  f  l oo r  o r  r oo f  ,  t he

con tac t  j . s  gene ra l l . y  sha rp .  Seve ra l  i nches  o f  so f t e r

ca rbonaceous '  on  coa l y  c l ays tone  o r  muds tone  may  f o rm  a

g rada t i ona l  con tac t .  Mos t  f l oo r  and  roo f  s t r a ta  a re  we l l

i ndu ra ted  .  The  Lower  O  t  Conno r  r rA r r  seam i sopachous  map  i s  shou ln

on  P la te  2 .2 ,7 * I .  P l a te  2 .2 .7 -2  shows  ove rbu rden  dep th .

Lou le r  O 'Conno r  r rB '  Seam

Tf re  Lower  0 'Conno r  r rB r r  seam i s  o f  m ineab le  t h i ckness  ove r  t he

sou t l r e rn  two - th i nds  o f  t he  pe rm i t  a rea ,  bu t  i s  t h i n  o r  absen t  t o

the  no r t h .  I n  t he  sou thu res t  co rne r  o f  t he  pe rm i t  a rea ,  t he  sea rn

reaches  i t s  max imum th i ckness  o f  nea r l y  L7  f ee t ,  The  f l oo r  and

roo f  s t na ta  a re  compr i sed  o f  r ock  t ypes  f ound  i n  t he  Lower

O tConno r  r rA r r  r oo f .  The  i n te rua l  sepa ra t i ng  t he  Lou le r  O 'Conno r
f tB t t  and  t he  uppe rmos t  seam o f  t he  zone ,  t he  Uppe r  O tConno r  sean l ,

t h i c  kens  no r t hu ra rd  and  ranges  f  nom l ess  t han  t u l o  f - ee t  t o  mo re

tha r r  lOO f  ee t  whe re  t he  Lower  O  '  Conno r  r r  B  I '  seam th i ns  t o  f  ou r

{ : ee t .  P la te  2  , 2  , 7 -3  i s  an  i sopachous  map  o f  t he  Lou le r  O  I  Conno r
' fB ' f  seam.  Ove rbu rden  dep th  i s  shown  on  P la te  2 .2 .7 -4 .

Uppe r  O 'Conno r  Seam

The  Uppe r  O 'Conno r  seam i s  t h i ckes t  i n  t he  eas t  cen t ra l  pa r t  o f

t he  pe r rn i t  a rea  whe re  a  max imum th i c  kness  o f  16  f  ee t  i s

repo r ted ,  The  seam t l r i ns  t o  l ess  t han  s i x  f ee t  i n  t he  sou thu les t

po r t i on  o f  t he  pe r  m i t  a rea ,  and  t o  l ess  t han  t h ree  f ee t  a l ong

mos t  o f  t he  no r t he rn  bounda ry .  F l oo r  and  roo f  s t r a ta  a re

i n te rbedded  and  i n te r l am ina ted  sands tone ,  s i l t s t one ,  f i l uds tone ,

a r rd  sha le ,  The  uppe r  and  l o t r l e r  con tac t s  o f  t he  coa l  may  be
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o
e i t he r  shanp  o r  g ra t Ja t i ona l ,  as  i s  t he  case  r r l i t h  t he  p rev ious l y

desc r i bed  sea rT t s .  T ' he  Uppe r  O 'Conno r  seam i sopachous  map  i s  shown

on  P Ia te  2  , 2  , 7 -5 .  P Ia te  2  , 2  . 7 -6  sho t r t s  oue rbu rden  dep th  .

Coa l  Rese rves

Coa l  r ese rves  on  t he  pe rm i t

c l ass i f i ca t i ons  wh i ch  i nc l ude :

rese rves  :  2 )  m ineab le  rese rves ;

rese rve  es t i r na tes  g i ven  he re in

o f '  December  3  1 ,  1984 .

a rea  a re  d i v i ded  i n to  t h ree

I  )  r ese rve  base  o r  i n -P lace

and  3 )  r ecove rab le  r ese rves .  T ' he

a re  based  on  a l l  da ta  aua i l ab le  as

foo t  o f  t op  coa l

I n  p l ace  rese rves  u l e re  ca l cu la ted  u t i l . i z i ng  s tanda rd  me thods

t lescn ibecJ in  F .e [g I -A] -U!nEnS.-Q.rdg i l !g - . !  (U,  S.  G.  S.  Federa l  Regis ter ,

L979 ) :  M ineab le  rese rues  we re  ca l cu la ted  u t j . l i z i ng  a  m in imum

min ing  t h i ckness  o f  f i ve  f ee t  anc i  a  m in imum in te rbu rden  t h i ckness

o f  30  f ee t .  Recove rab le  r ese rues  we re  ca l cu la ted  us ing  t he

fo l l ow ing  pa rame te rs :

a . For  t h i c  knes  ses

wou ld  be  l e f t  i n

Fo r  t h i ck r resses

r r l ou l t l  be  l e f t  i n

o f  I  t o  10  f ee t ,

m i  ne  roo f  .

o f  1  1  t o  14  f ee t ,

m ine  noo f .

f ee t  o f  t op  coa l

e .

f .

Fon  t h j . c knesses  o f  14  f  ee t  on  g rea te r ,  a  L2  f oo t  m in i ng

he igh t  was  assumed .

Long r r ra l l  r ecoveny  f ac ton  o f  lOO%.

Ror rm  and  p i l l a r  r ecove ry  f ac to r  o f  70%,

Ma ins  recove ry  f ac to r  o f  30%.

Coa l  ba r r i e r s  and  ma j  o r  f au l t ed

re  coueny  f ac  t o r  .

zones  wou ld  have o%g .
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Es t ima tes  o f  coa l  seam th i ckness  f r om bo reho les  and  co r re l a t i on

be tween  bo reho les  a re  based  on  Eeophys i ca l  l oEs .  These  a re

supp lemen ted  by  spa rse  ou t cnop  measu remen ts  and  i n -m ine

dn i1 l i ng .  Coa l  seam i sopach  maps  we re  cons t ruc ted  by  hand  us ing

the  cJ i s t ance - th i ckness  p ropo r t i on  me thod .  The  con tou r  map  was

re f i ned  i n  spa rse  da ta  a reas ,  nea r  f au l t s  o r  o the r  coa l  seam

tJ i scon t i nu i t i es ,  o r  i n  o the r  a reas  whe re  expec ted  o r  knou ln  t r ends

a re  no t  adequa te l y  i n t e rpo la ted .  The  maps  we re  p l an ime te red  w i t h

the  use  o f  an  e l ec t ron i c  p l an ime te r .

F ' i ve  ma in  coa l  beds  occu r  on  t he  pe rn r i t  a rea  wh i ch  i nc l ude  ( f r om

uppe r  t o  l ou re r ) :  1 )  t he  McK innon  seamt  2 )  t he  Uppe r  O rConno r

seam;  3  )  t f r e  Lower  O 'Conno r  B  seam;  4 )  t he  Lo t r l e r  O f  Conno r  A  seam;

and  5 )  t he  F la t  CanyC In  seam.  I n -p l ace  rese rve  es t ima tes  i nc l ude

a l l  f i . ve  coa l  beds ,  r r r f r e reas  t he  rn i neab le  and  recove rab le

es t ima tes  i nc l ude  t he  Uppe r  O 'Conno r ,  Lower  O rConno r  B ,  and  Lower

O 'Conno r  A  seams  as  p rev ious l y  desc r i bed .  The  McK innon  and  F la t

Canyon  seams  a re  no t  cons i cJe red  economica l l y  m ineab le  a t  t h i s

t ime ,  M in i ng  r r l j . 11  be  conduc ted  so  as  t o  ex t rac t  coa l  seams  i n

decend ing  o r cJe r  whe re  recove rab le  r ese rves  oue r l ap .

Coa l  nese rues  on  t he  pe rm i t  a rea  a re  t abu la ted  as  f o l l o t l s :

9-e an

McK innon

Uppe r  O rConno r

Lou le r  O 'Conno r

Lower  O rConno r

F la t  Canyon

TOTA L

In -P lac  e

B e-r,g-rg-gs-*'

16  , 91

90 .  36

7  4  . 24

104 .69

44 .18

330 .38

M ineab le

Rese rves *

83.37

72 ,4 .+

100  .  10

255  , 9  L

Recoue rab le

- Resg,f .yg,gl

29  , 86

28 ,78

33 .83

92  , 47

B

A

*M i l 1 i ons  o f  Tons
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2  , 2  , 8  O the r  M ine ra l  Depos i t s

Na tu ra l  gas  i s  t he  on l y  m ine ra l  r esou rce ,  o the r  t han  coa l ,

r epo r ted  i n .  t he  pe rm i t  a rea ,  The  C lea r  C reek  Gas  F ie l d  was

d i scove red  i n  1951  and  i s  appa ren t l y  nea r i ng  dep le t i on .  Two

bo reho les ,  p resumab l y  na tu ra l  gas  t es t s ,  have  been  d r i l l ed  and

abandoned  on  t he  s i t e  a rea .  The  T .  F .  Kenns  No .  1  was  d r i l l ed  t o

a  dep th  o f  5 ,825  f ee t  i n  Sec t i on  13 ,  Townsh ip  13  Sou th ,  Range  6

Eas  t  .  I n  Sec  t i on  23  o f  t he  same  Towns  h ip  and  Range  ,  t he  Supe r i o r

O i1  Fede ra l  No  ,  L *23  was  d r i l l ed  t o  362  f ee t  .  P l a te  2  . 2 .  8 -  1

sho r r r s  t he  l oca t i ons  o f  bo th  r r r e1 l s .  Because  t he  Supe r i o r  O i1  r r r e I l

u , as  abandoned  and  neve r  comp le ted  t o  m in i ng  dep th  o r  gas  dep th ,

f  u11  ex t rac t i on  m in ing  r r r i l l  1 i ke1y  oc  cu r  benea th  i t  .  The  T  .  F  .

Ke rns  we l l  u r i 1 l  be  p ro tec ted  by  a  lOO foo t  ba r r i e r  as  shown  on

P la te  2 .2 .8 -1 .

Geochemis t r y

Ana l yses  we re r  pe r f o rmed  on  24  co re  samp les  o f  r oo f  and  f l oo r

s t r a ta  f o r  each  o f  t he  t h ree  seams  to  be  m ined .  The  po ten t i a l

ac i d * f o rm ing  o r  a l ka l i n i t y -p roduc ing  ma te r i a l s  i n  t he  s t r a ta  t o

be  a f f ec ted  by  m in ing  a re  assessed  ($ee  Tab le  2 .2 .8 -1 )  .  Samp les

inc l uded  sands tone ,  s i l t s t one ,  and  sha le  ma te r i a l .  Many  samp les

con ta i ned  ca rbonaceous  ma te r i a l .  No  re l a t i onsh ip  i ' s  appa ren t

be tween  any  o f  t he  ana l yses  and  t he  l i t ho log i c  o r  s t r a t i g raph i c

pos i t i on  o f  a  pa r t i cu l a r  samp le .  The  samp les  a re  a l l  s l i gh t l y

a l ka l i ne  and  l ou r  i n  su l f u r  con ten t .

C lay  con ten t  o f  f l oo r  sa rnp les  was  no t  de te rm ined  ana l y t i ca I l y .

T f re  l i t ho l ogy  o f ' t he  s tna tum immed ia te l y  be lo r r r  t he  m ineab le  coa l s

va r i es  f  r om bo reho le  t o  bo reho le  .  Ac  co rc j i ng l y  ,  c l ay  con ten t  u l i l l

r ange  f ' r om  a lmos t  lOO% in  a  pu re  c l ays tone  t o  l ess  t han  5% i n  a

subma tu re  o r  ma tu re  sands tone .

r REPLACES ! ! TEXT
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Pyr i t e ,  m f l r cas i t e ,  and  su l f u r  con ten t  o f  t he  t h ree  m ineab le  coa l

sea tns  a re  c l e te rm ined  by  t he  s tanda rd r r f o rms  o f  su l f u r r r ana l ys i s

(T  ab le  2  , 2  ,S -2 )  .  Ma rcas i t e  was  no t  de te rm ined  d i r ec t l y  f o r  t he

fo l l o r r l i ng  re .asons :

The  s tanda rd  u l e t  chem ica l  ana l . ys i s  (ASTM D  2492 )  de te rm ines

i r on  so lub le  i n  n i t r i c  ac i d ,  and  ca l cu la tes  f r om th i s  t he

py r i t e  con ten t ,  Th i s  t es t  does  no t  sepa ra te  marcas i t e  va lues

f rom py r i t e  va lues  and  mere l y  r epo r t s  t he  t o ta l  as  py r i t e .

I ADDTTTON TO ! ! TEXT
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On a  d r y  bas i s  t he  t h ree  m lneab le  seams  ave rage  f r om O .55  t o

O ,62  pe rcen t  t o ta l  su l f u r  by  r r l e i gh t .  On  t he  same  bas i s ,

py r i t i c  su l f u r  ave rages  f r om O .  O7  t o  O  , 2  1  pe rcen t  .  Even  i f

a1 -1  t he .  py r i t i c  su l f u r  wene  marcas i t e ,  i t  r r l ou ld  no t  be

su f f i c i en t  t o  cause  ac id  m ine  dna inaEe  p rob lems .

o  The  Pe rm i t t ee  consu l t ed  r r r i t h  Commerc : i a l  Tes t i ng  and

Eng ineen ing  L .a t l o ra to r i es ,  I nc  .  i n  Denue r ,  Co lo rado ,  and

S tanda rd  Labo ra to r i es  ,  I nc  .  i n  Cha r l es  t on ,  Wes t  U i rg i n i a ,  and

d id  no t  f i nd  an  accu ra te  and  quan t i t a t i ve  me thod  t o  de te rm j . ne

marcas i t e  con ten t  i n  coa l .

2  , 2  . 9  Was te  Rock  D j . sposa l .  $ i t e

The  s t r a t i g raph_v  o f  t he  u l as te  r ock  d i sposa l  s i t e  a rea  i s  ve ry

s im i l a r  t o  t ha t  o f  t he  rn i nes i t e  pe rm i t  a rea ,  cons i s t i ng  o f  i n t e r *

bedded  sands tone ,  s i l t s t one ,  and  sha le ,  r r r i t h  numerous  ca rbonaceous

and  coa l y  zones .  I n  November  o f '  L976 ,  Sande rs  Exp lo ra t i on  d r i l l ed

a  bo reho le  abou t  1 ,3OO fee t  eas t  o f  t he  u l as te  r ock  penm i t  s i t e

l . oca ted  i n  t he  S [ .  l . / 4 ,  NW t / 4 ,  Sec  4 ,  T  135 ,  R  78 .

ho le  r epo r t  f o r  t he  s i t e  i den t i f i r : d  as  S -4  can  be

A  ppe  nd  j .  x  Vo lume  A -  4  .

The  d r i l l

l=ou nd i  n
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I

TABI -E  2 .2 .8 - l

SUMMA RY OF 24  ANA LYSE$ iC

Max Min

ANA LYS IS

Na te r  So Iub le  A l ka l i es

(D ry  Bas j . s )

%  Naz  O

% K2  o  O ,O3? -

Su l f u r  Fo rms

(Dry  Bas i s  )

%  Py r i t j  c

% Su l f a te

% Organ i c  (D i f f )

%  to ta l

Ac id i t y  ( pH)

Equ ipo ten t i a l

1 : 5

t  : 2 Q

o,o25
o.oo5

o,  83

o ,  03

o  .42

1 , 2 6

8 . 5 8

8 , 9 2

9 . 0 6

o,oo7
o.o18

o.  o3
o.oo
o.oo
o.02

7 ,TO

7 ,27

7,ro

Mean

o.oo9
o.  o lo

o .14

o,o1
c) .  05
o ,20

8 .  04

I  . 45

8 .65

S tand  a rd

Dev ia t i on

o.oo4

O.18

o,o1
N A

o.27

a  ,37

o ,  39

0 .54

I nd i v i c l ua l  ana l yses a re  ava i l ab le  a t t he  m ine  s i t e

r REPLACES !! TEXT
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Su1 fun  Fo rms

(Dry  Bas i s )

Py r i t j . c

Su  l f a  t e

Organ i c  (D i f f .

TOTAL

TABLE 2 ,2 .8 - . 2

O  I  Conno r

Pe rcen t

o  , 22

o.  oo
o .52

o ,7+

OrConnon  B  L .

Pe rcen t

o ,  10

o.  oo
o.43

o ,  53

OrConno r  A

Pe rcen t

o .  19

o.oo
o.40

o .59
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Geo techn i ca l

T t re  geo techn i ca l  da ta  repo r t  by  Dames  and  Moone  da ted  Oc tobe r  3O ,

L979  i s  i nc l ' uded  i n  i t s  en t i r e t y  i n  Append i x  Uo lu rne  A -3 .  Much  o f

t t r a t  r epo r t  i s  i n t e rp re t i ve  i n  na tu re  and  dea l s  w i t h  f ac i l i t i e s

tha t  have  s i nce  been  cons t ruc ted .

2 .2 . IO  Gene ra l  Geo logy  o f  t he  Rock  D i sposa l  S i t e

The  coa l -bea r i ng  B lackhawk  Fo rma t i on  makes  up  t he  su r l ' a ce  o l :  t he

noc  k  d i sposa l  s i t e  ,  Th i s  f  o rma t i on  cons i s t s  o f  a l . t e rna t i ng ,

l a tena l l y  d i scon t i nuous  l aye rs  o f  sands tone ,  s i l t s t one ,  sha le  and

coa l  ,  On l y  oc  cas iona l  sands tone  l edges  a re  exposed  a t  t he i

su r f ace  o f  t he  p roposed  s i t . e ,  u r i t h  t he  nema in ing  su r f ace  be ing

cove red  w i t h  up  t o  20  f ee t  o f  so i l  and  wea the red  rock  deb r i s .

Tu ro  m ineab le  coa l  seams  occu r  benea th  t he  s i t e ,  i nc l ud ing  t he

Uppe r  and  Lowen  O  '  Conno r  seams  .  T l r e  pe r t i nen t  da ta  f o r  t hese

coa l  beds  i s  as  f o l l o r r l s :

Dep th  be lo r r r  Su r f ace9-pe-1*Hs.d---**---
Upper  O 'Conno r

Lo t r l e r  O 'Conno r

lhr q.k n.ess-
g .o '

18 .0 ' ,

4 5  1

130  '

Fou r  f - au l t s  o f  unde tenm ined  d i sp lacemen t  have  been  mapped  nea r  t he

s  j . t e ,  These  f au l t s  a re  gene ra l1y  no r t h - sou th  t r end ing  and  have

ac ted  as  I oca l  ban r i e r s  t o  m in i ng  i n  coa l  m ines  nea r  t he  s i t e .

Conve rsa t i ons  w i t h  Mr .  F rank  He l s ten  o f  Sco f i e l d ,  U tah  on

Sep tember  L7  ,  198  1  and  May  L7  ,  1982  ,  r euea led  t ha t  t he  s  t r i p

m in ing  wo rk  u ras  done  f r om 1948  t o  1950 .  Mr ,  He l s ten  was  t he  spo t

ho le  c l r i l l en  and  i nd i ca ted  t ha t  no  abandoned  unde rg round  wo rk i ngs

were  i n te r cep ted  when  d r i l l i ng  t he  seam l y i ng  45  f ee t  benea th  t he

l= l oo r  o f  t he  p i t .  M in i ng  o f  t he  be lou r - l y i ng  seam was  p l anned  bu t

no t  ac  comp l i s  hed  due  t o  e  conom i  c  cond i t i ons  a t  t he  t ime  .

REPLACES ! ! TEXT
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Tr r ro  p rev ious l y  d r i l l ed  exp lo ra to r y  ho les

the  p roposed  d i sposa l  s i t e  p rov ide  t he

geo log i ca l  i n f o rma t i on  (  see  Append i x  A *3  )

t he  l oca t i on  o f  t he  exp lo ra to r y  ho les  i n

be  a f f ec ted .

i n  t he  Ee  ne ra l  a rea  o f

bas  i  s  o l :  t he  aua i  l ab le

.  Map  2 ,2 .8 -1  p resen t s

re l a t i on  t o  t he  a rea  t o

I
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2 ,3  GROUND WATER HYDROLOGY

The  pn inc i p l e  f ac to r  con tno l l i ng  t he  occu r rence  and  ava i l ab i l i t y

o f  g round  wa te r  i n  any  a rea  i s  geo logy .  Nea r l y  a l l  o { :  t he  reg ion

su r round ing  t he  p ro j ec t  a rea  i s  unde r l a i n  by  rocks  o f  con t i nen ta l

and  mar i ne  o r i g i n ,  cons i s t i ng  p redo rn ina te l y  o f  i n t e rbedded

sands tones  and  sha les  (See  Sec t i on  2 .2 ) ,  The  ex i s t ence  o f  t hese

re la t i ve l y  impe rmeab le  sha les  t ends  t o  l im i t  t he  ab i l i t y  o f  t he

rock  un i t s  t o  y i e l d  a  s i gn i f i can t  amoun t  o f  wa te r  f o r  ex tended

pe r i ods  o f  t ime  due  t o  t he  recha rge  imped i rnen t .

I ' he  p ro j  ec t  a rea  i s  l oca ted  i n  t he  headu la te r s  o f  t he  P r i ce  and

San  Ra fae l  R i ve r  Bas ins  (See  F igu re  3  . 2 -A  ,  page  2 -L23 )  ,  He11s  i n

these  bas ins  no r rna l l y  y i e l d  l es  s  t han  50  ga l l ons  pe r  m inu te ,  I n

the  immed ia te  v i c i n i t y  o f  t he  p ro j  ec t  a rea  essen t i a l l y  d r y  r r l e l l s

have  been  expe r i enced ,  Excep t i ons  t o  t hese  y i e l d  es t ima tes  occu r '

whe re  r r l e l l s  pene t ra te  h i gh l y  f r ac tu red  sancJs tones .

Rock  s t r a ta  i n  t he  moun ta inous  a reas  nea r  t he  p ro j ec t  a rea  have

lo r r r  spec i f i c  y i e l ds  (O ,2  t o  O ,7  pe rcen t )  and  l o r r r  hyd rau l i c

conduc t i v i t i e s .  The  vo lume  o f  r ecoue rab le  wa te r  i s  sma11 ,

ave rag ing  l es  s  t han  600  ac re - f ee t  pe r  squa re  m i l e  i n  t he  uppe r

1OO fee t  o f  sa tu ra ted  roc  k  .

Gnound  wa te r  qua l i t y  i n  t he  P r i ce  and  San  Ra fae l  R i ve r  Bas ins

de te r i o ra tes  i n  a  downs t ream t J i r ec t i on .  D i sso l ved  so l i ds  con ten t

i n  t he  g round  wa te r  r anges  f r om l es  s  t han  L25  m i l l i gnams  pe r  l i t e r

i n  t he  headu ra te r s  nea r  t he  Sky l i ne  pe rm i t  a rea  t o  app rox i r na te l y

4 ,  OOO m i l l  i g rams  pe r  l i t e r  nea r  t he  con f l uence  o f  t he  two  r i ve r s

r r r i t h  t he  Green  R iue r .  I h i s  l a rge  i nc rease  nesu l t s  f  r om the

con tac t  o f  t he  wa te r  r r r i t h  f i ne *g ra ined  un i t s ,  pa r t i cu l a r l y  t he

sa l i ne  Mancos  Sha le .

I r r f o rma t i on  p resen ted  i n  t h i s  sec t i on  su rnmar i zes  and  upda tes  t he

on ig i na l  consu l t an t s  nepo r t s  t - ound  i n  Append i x  Uo lume  A -1 .  A
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more  comp le te  d i scuss ion  and  base l i ne  i n fo rma t i on  f o r  sun lmar i es

p resen ted  he re in  may  be  f ound  i n  Uo lumes  +  and  A -1 .

2 .3 .  I  G .eo log i c  Se t t i ng  o f  t he  Ground  Na te r  Sys tem

The  Sky l i ne  pe rm i t  a rea  l i es  i n  t he  no r t he rn  end  o f  t he  Hasa tch

P la teau ,  on  t he  wes t  edEe  o f  t he  C lea r  C reek  an t i c l i ne r .  As  such ,

t he  d i p  o f  t he  s t r a ta  i s  gene ra l l y  t owa rds  t he  wes t ,  ua ry i ng

be tween  s i x  pe rcen t  ( t h ree  deEnees )  and  t en  pe rcen t  ( s i x  deg rees ) .

W i t . h  t he  excep t i on  o f  l oca l  a l l uv i . a l  depos i t s ,  a l l  o f  t he  un i t s

exposed  on  and  immed ia te l y  ad jacen t  t o  t he  p ro j ec t  a rea  a re

fonma t i ons  o f  t he  C re taceous  Mesaue rde  Group .  The  S ta r  Po in t

$ands tone  i s  a  mass i ve ,  mod iu rm ' *g ra i ned  sands tone  r r l h i ch  i s

app rox ima te l y  I  ,  OOO fee t  t h i ck  and  nea r l y  devo id  o f  sha le  i n  t he

p ro jec t  a rea ,  A  gene ra l . i zed  co lu rnna r  sec t i on  o f  t he  Sky l i ne

p rope r t y  i s  shown  i n  F igu re  2 .2 *A .

T ' he  B lackhawk  Fo rma t j . on ,  r r r h i ch  immed ia te l y  ove r l i es  t he  S ta r

Po in t ,  i s  an  i n tenbedded  f o rma t i on  o f  sands tones ,  sha les ,

s i l t s t ones ,  and  coa l  ,  The  sands  o f '  t he  B lackha r r r k  Fo rma t i . on  a re

f i ne - t o - -mec j i um-  g ra i ned ,  t end ing  t o  have  1oca l l y  h i eh  c l ay

con ten t s .  T ' he  sha les  o f  t he  B lackhawk  Fo rma t i on  i n  t he  pe rm i . t

a rea  a re  i r r egu la r l y  bedded  and  due  t o  t he i r  t endency  t o  su re l1

when  u le t ,  t hey  shou ld ,  i n  mos t  cases ,  f  o r rn  an  e f ' f  ec t i ve  ba r r i e r

t o  ve r t i ca l  move rnen t  o f  g round  u ta te r .

T f re  younges t  geo log i c  un i t  i n  t he  pe rm i t  a rea  i s  t he  Cas t l ega te

Sands tone ,  f ound  on l y  i n  a  s rna l l  a rea  i n  t he  no r t hwes te rn  po r t i on

o f  t he  pe rm i t  a rea .  T ' h i s  un i t  cons i s t s  o f l  r nass i ve  med ium to

coa rse  g ra i ned  sands tones  r r l i t h  i n t e rbedded  cong lomera tes  nea r  t he

base ,

Fau l t s  r r r i t h i n  t he  pe rm i t  a rea  common ly  oc  cu r  as  zones  o f  pa ra l1e l

t o  i n -eche lon  f au l t  segmen ts  r r r i t h  i nd i v i dua l  s l i ps  con ta i n i ng
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gouge  zones  rang ing  f r om 6  i nches  t o  4  f ee t  r r r i de ,  D i sp lacemen ts

a re  no rma l l y  sma l l  ( l ess  t han  20  f ee t )  w i t h  t he  excep t i on  o f  t he

Conne lu i l l e  f au l t  zone  u rh i ch  f o rms  t he  eas te rn  bounda ry  o f  t he

pe r rn i t  anea . ,  and  t he  Uppe r  Joes  Va l l ey  f au l t  zone  i n  t he

sou th r r r es te rn  po r t i on  o f  t he  a rea .  I t  i s  suspec ted  t ha t  f au l t s

haue  on l y  l oca I  hyd ro log i c  impon tance  r r r i t h i n  t he  B Iac  kha r r l k

f o rma t i on  because  o f  i t s  c l ay  con ten t  i n  t he  pe rm i t  a rea .  O f  44

ind i v i dua l  f au l t  p l anes  encoun te red  t o  da te  i n  Sky l i ne  M ines  I

and  3 ,  on l y  5  con ta i ned  d r i pp ing  u l a te r .  F ' ou r  o f  t hese  5  appea red

to  i n t e r sec t  u l a ten  sa tu ra ted  sands tone  pa leo  channe l s  i n  t he

imrned ia te  m i  ne  roo f  ,  Na te r  a l so  e rne rged  f  r o rn  t he  S ta r  Po in t

Sands tone  a l onE  2  f - au l t s  encoun te red  i n  Sky l i ne  M ine  3 ,  r esu l t i ng

in  some  wa te r  d ra i naEe  f r om the  f l oo r .  I n  bo th  o f  t hese  cases ,

no  u l a te r  d r i pped  f r r rm  the  roo f  .

I n  mos t  cases  j . t  appea rs  t he  f  au l t s  r r r i t h i n  t he  B lac  khawk  f  o rma t i on

in  t he  pe r rn i t  a rea  a re  no t  a l l ow ing  ue r t i ca l  mouemen t  o f  gnound

u la te r  i n t o  t he  m ines ,  The  mos t  l oE i ca l  cause  o f  t h i s  appa ren t l y

l o r r l  pe rmeab i l i t y  a l ong  mos t  o f  t he  f au l t s  i s  c l ay  con ten t .

A  de ta i l ed  d i scuss ion  o f  t he  geo l . og i ca l  cha rac ten i s t i c s  o f  t he

p ro jec t  a rea  i s  p resen ted  i n  t he  p reced ing  sec t i on  (Sec t i on  2 ,2> .

2 .3 ,2  Cha rac te r i s t i c s  o f  Seeps  and  Sp r i ngs

As  a  resu l t  o f  f i e l d  i nves t i ga t i ons  cJu r i ng  1978 ,  L7+  seeps  and

sp r i ngs  h ,e re  l oca ted  on  and  immed ia te l y  ad j  acen t  t o  t he  Sky l i ne

p ro jec t  a rea  (Uo lume  A -1 ,  l l yd ro l ogy ,  page  57 )  Th i s  egua tes  t o  an

ave rage  o f  one  wa te r  sou rce  f o r  app rox ima te l y  eue ry  40  ac res

ex i s t i ng  i n  t he  a rea ,  no t  i nc l ud ing  t he  pe renn ia l  s t r eams .  The

qua l i t y  o f  t t r e  subsu r face  wa te r  was  eva lua ted  a t  se lec t  sp r i ngs

and  i s  s  hown  i n  Append i x  Uo lume  A -  I  .  Add i t i ona l  g round  wa te r

qua l . i t y  da ta  may  be  f ound  i n  t he  t abu la t j . ons  subm i t t ed  regu la r l y

t o  t he  D i v i s i on  o f  O i1 ,  Gas  and  M in ing  and  i n  Vo lume  4 ,  The

tnaue l  d i s t ance  be tween  u la te r  supp l i es  i s  sho r t  f o r  t he  u l j . l d l i f e
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and  s  heep  r r r h i  c  h  u t i l i ze  t he  a rea  .  The re f  o re  ,  s  hou ld  a

f r equen t l y -used  sp r i ng  d r y  up ,  an ima l s  us i ng  t he  wa te r  supp l y

wou ld  no t  be  E rea t l y  a f f ec ted .

As  reques ted  by  t he  D i v i s i on ,  t he  ope ra to r  conduc ted  a  su ruey  o f

sp r i ngs  i n  t he  $ou th  Fo rk  o f  Ecc les  C reek  a rea  u rhe re  m in ing  w i l l

t ake  p l ace  du r i ng  t h i s  pe rm i t  t e rm .  Th i s  su rvey ,  conduc ted

du r i r r g  Augus t  o f  1988 ,  va r i es  s l i gh t l y  i n  l oca t i ons  f nom tha t

f ound  i n  t he  consu l t an t ' s  r epo r t .  The  d i f f e rences  a re  mos t

l i ke l . _v  t he  resu l t  o f  mapp ing  e r ro r s .  The  resu l . t s  o f  t h i s  su rvey

may  be  f ound  on  F igune  2  , 3  . 2 - l  ,

Geo log i c  cond i t i ons  p l ay  an  impo r tan t  r o l e  i n  t he  occu r rence  o f

sp r i ngs  i n  t he  p ro j r : c t  anea .  A  rna jon i t y  o f  t he  sp r i ngs  i s sue

f rom wes t - f ac i ng  s l opss ,  o f t en  a t  a  sands tone -sha le  i n t e r f ace

cons ide rab l y  above  t he  ad j  acen t  s t r eam bed  .  Appa ren t l y ,  tA td te r

r r l h i ch  i n f i l t r a t es  i n t o  t he  so i l .  and  i s  no t  consump t i ve l y  used

pe rco la tes  down  un t i l  an  imped ing  sha le  l ens  i s  me t .  I t  t hen

fo l l ou rs  t he  sha le  mernbe r  do r r l nd ip  un t i l  an  ou t l e t  i s  r eached

(e i t he r  t he  su r f ace  o r  a  d i scon t i nuous  sands tone  member ) .  Thus ,

deep  g round  wa te r  r echa rge  i s  appa ren t l y  s l o t r t  i n  t he  p ro j  ec t  a rea

due  t o  t he  p res  enc  e  o f  l a rge  amoun t  o f  s  ha le  .

Ve ry  f  e r r r  s  eeps  and  s  pn i .  ng  s

fau l t - r e1a ted ,  due  t o  t he

Fo rma t i on .  I ns tead ,  sp r i ng

s rna l1  su r f ace  d r rp ress ions  o r

i n  t he  p ro j  e  c  t  a rea  appea r  t o  be

sea l i ng  ab i l i t y  o f  t he  B lackhawk

u la te r  appea rs  t o  o r i g i na te  i n  t he

bas ins  i n  t he  immed ia te  v i c i n i t y .

Sus ta i ned  f ' l o t r l s  f  r om i nd i v i dua l  sp r i ngs  t end  t o  be  l ou r ,  On l y  f  ou r

o f  t he  sp r i ngs  we re  measu red  hav ing  l : l o r r r s  g rea te r  t han  o r  equa l  t o

lO  ga l l ons  pe r  m inu te  du r i ng  t he  f a l . 1 ,  l o t r r * f l o t r l  i n ven to r y .  Mos t

measu remen ts  we re  t u l r t  ga l l ons  pe r  m inu te  on  1ess .  App rox ima te l y

30  pe rcen t  o f  t he  sou rces  we re  seeps .  Some  o f  t hese  had  d r i ed

en t i r e l y  du r i ng  p rev ious  summens .  F l ows  a t  a  g i ven  sp r i ng  may
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va ry  by  as  much  as  one  o rde r  o f  magn i t ude  du r i ng  t he  yea r ,  w i t h

the  h i ghe r  f l ows  occu r r i ng  du r i ng  t he  snowme l t  season .  Th i s

obse rva t i on  f u r t he r  subs tan t i a tes  t he  t heo ry  t ha t  wa ten  supp l y i ng

the  sp r i ngs  i s  gene ra l l y  ve ry  l oca l  i n  o r i g i n .  Wa te r  o r i g i na t i ng

f ro rn  a  deepe r ,  mo re  reg iona l i zed  sou rce  r r l ou l . d  no rma l l y  p rov ide  a

more  cons tan t  f l o r r r .  I t  a l so  imp l i es  t ha t  f l o r r r s  f r r rm  sp r i ngs  ane

qu i t e  sens i t i ve  t o  t he  amoun t  o f  pnec ip i t a t i on  rece i ved  du r i ng

the  p rev ious  w in ten .

2 ,3 ,3  S t ream SeepaEe

A  ve ry  sma l l  pe rcen tage  o f l  t he  ave rage  annua l  f l o r r r  o f  Hun t i ng ton

Creek  above  E lec t r i c  Lake  i s  con t r i bu ted  by  g round  wa te r .  I n

con t ras t ,  g round  u l a te r  y i e l d  accoun ts  f o r  nea r l y  64  pe rcen t  ( 8 ,59

inches  )  o f  t he  ave rage  annua l  y i e l d  o f  Ec  c l es  C reek  above

P l . easan t  Ua l l ey  C reek .  
- f - he  p r i nc i p l e  cause  o f  t he  h i gh  g round

wa te r  y i e l d  i n  Ecc les  Canyon  re l a t i ve  t o  Hun t i ng ton  C reek  i s  t he

S ta r  Po in t  Sands tone ,  wh i ch  i s  p resen t  ove r  app rox ima te l y  25

pe rcen t  o f  t he  su r f ace  o f ,  Ec  c l es  Canyon  bu t  does  no t  appea r  on

the  su r f ace  i n  t he  Hun t i ng ton  C reek  Bas in .

To  be t t e r  cJe f  : i ne  recha rge . -d i s  cha rge  cond i t i ons  f  o r  ma j  o r  s t r eams

in  t f r e  a rea ,  seepage  s tud ies  we re  conduc ted  on  t he  Ma in  Fo rk  o f

Ecc Ies  C reek ,  t he  Sou th  Fo rk  o f  Ecc les  C reek ,  and  Hun t i ng ton

Creek .  The  s tud ies  we re  conduc ted  by  measun ing  t he  f l o r r l  r a te  and

co l l ec t i ng  a  u l a te r  qua l i t y  samp le  a t  se lec ted  po in t s  a l ong  t he

s t ream segmen t  and  a t  po in t s  o f  ma j  o r  t r i bu ta r y  i n f  l o t r t .  Da ta

f rom tha t  s  t udy  a re  p res  en ted  i n  Uo lume  A  -  1  ,  Hyd ro logy  ,  page  62  .

S ign i f i can t  changes  occu r  i n  t he  Ma in  Fo rk  o f  Ecc les  C reek  when

i t  c rosses  t he  S ta r  Po in t  Sands tone ,  These  changes  a re
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espec ia l l y  no t i ceab le  a t  t he

s  t r eam a t  a  po in t  abou t  one

o f  t he  Ma in  and  Sou th  Fo rk  s  ,

conveyance  s . t r uc tu re  i n  t he

wa te r  i n t o  Ecc les  C reek .

O 'Conno r  Fau l t ,  r r l h i ch  c rosses  t he

m i l e  dou lns t ream f rom the  con f l uence

Th i s  f au l t  appa ren t l y  ac t s  as  a

f r ac tu red  S ta r  Po in t ,  d i s  cha rg ing

Ano the r  s i gn i f i can t  change  i n  t he  cha rac te r i s t i c s  o f  Ecc les  C reek

oc  cu rs  nea r  t he  mou th  o f  t he  canyon  a t  t he  P leasan t  Ua l l ey

Fau I t ,  
- t  

h i s  p robab le  f  l o r r r  ba r r i e r  appea rs  t o  be  bn ing inE  wa te r

t o  t he  sun f  ace  wh i ch  hacJ  p rev ious  1y  been  f  l o t r r i ng  i n  t he  rock

benea th  t he  s t r eam channe l .

Changes  i n  cond i t i ons  a l ong  t he  $ou th  Fo rk  o f  Ecc les  C reek  can  be

la rge l y  accoun ted  f o r  by  sun face  phenomena  (h i l l s i de  sp r i ngs ,

t r i bu ta r y  i n f l o r r r ,  e t c . )  .  The  Conne l v i l l e  Fau l t  zone  has  1 i t t 1e

appa ren t  e f f ec t  on  t he  recha rge -d i s  cha rge  cha rac te r i s t i c s  o f  t he

s tneam,  Th i s  con f i rms  t he  p rev ious  conc lus i on  t ha t  f au l t s  i n  t he

B lackhau rk  do  no t  ac t  as  condu i t s  t o  t he  su r f ace ,  bu t  r a the r ,  sea l

t o  p reven t  ve r t i ca l  wa te r  movemen t .

Downs tneam changes  i n  t he  cha rac te r i s t i c s  o f  Hun t i ng ton  C reek  can

a l so  be  l a rge l y  accoun ted  f o r  by  t r i bu ta r y  i n f l ows ,  h i l l s i de

sp r i ngs ,  e t c .  l - he  f l ou l  l osses  r r r h i ch  do  occu r  i n  t he  l owe r

po r t i ons  o f  t he  s t r eam ( i n rmed ia te l y  ups t ream f rom E lec t r i c  Lake )

can  p resumab l y  be  a t t r i bu ted  t o  necha rge  o l :  t he  a l 1uu ium.  Th i s

recha rge  wa te r  i s  suspec ted  t o  t r ave l  be lou r  t he  su r f ace  o f  t he

sha le -a l l uv i um i n te r f ace  t ou la rds  E lec t r i c  Lake .

2  , 3  , 4  Aqu i f ' e r  Cha rac te r i s t i c s

Meas  unemen ts  a t  a  ne tu l o r  k  o f  obs  e r va t i on  r r l e l l s  i ns  t a l l ed  i n  t he

p ro j  ec t  s t udy  a rea  i nd i ca te  t ha t  g round  wa te r  f  l o t r t s  i n  a  wes t  t o

sou th r r l es t  d i r ec t i on  ,  gene ra l l y  f o l l o t r l i ng  t he  d i p  o f  t he  s t r a ta .

F lo r . r r  g rad ien t s  ave rage  app rox ima te l y  25O fee t  pe r  m i l e  oue r  mos t

o { :  t he  p ro j  ec t  a rea  a l t hough  a  gnad ien t  ave rag ing  7OO fee t  pe r

m j . l e  was  encoun te red  i n  t he  sou the rn  po r t j . on  o f  t he  l ease  a rea .

Th i s  anoma ly  i s  p robab l y  assoc ia ted  r r r i t h  t he  Ua len t i ne  Fau l t
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zone ,  r r l h i ch  passes  t h rough  one  o f  t he  obse rva t i on  r r l e1 l  s i t es  .  The

f rac tu re  has  appanen t l y  connec ted  t he  sands tone  l enses  o f  t he

B lackha t r l k  Fo rma t i on  w i t h  t he  unde r l y i ng  S ta r  Po in t  Sands tone ,

t t r e reby  s i gn i f i can t l y  i nc reas ing  t he  wa te r  y i e l d  cha rac te r i s t i c s

o f  t he  roc  k  a t  t h i s  po in t  and  i n f l uenc ing  t he  p i ezome t r i c  head  i n

the  a rea .

The  d i f f e rences  be tu l een  t he  e l eva t i on  o f  u l a te r  i n  t he  obse rva t i on

r r l e l l s  and  t ha t ,  o f  su r rounc l i ng  sp r i ngs  i nd i ca tes  t ha t  t u to  g round

wa te r  sys tems  occu r  i n  t he  Sky l i ne  p ro j ec t  a rea ,  A  sha l l o t l  s ys tem,

ue ry  1oca1  i n  ex ten t  and  d i s  con t i nuous  ,  p rou ides  wa te r  t o  numerous

seeps  and  sp r i ngs  t h rough  t h i n  sands tone  l aye rs  i n  t he  B lackha t l k

Fo rma t i on .  A  deep  g round  wa te r  sys tem i s  p resen t  i n  t he  sa tu ra ted

rocks  su r round ing  and  be lou r  t he  coa l . .  Th i s  deep  sys tem has  l i t t l e

appa ren t  e f f ec t  on  t he  su r f ace  hyd ro log j . c  r eg ime  o f  t he  pe rm i t

a rea  s j . nce  t he  u l a te r  i s  l oca ted  r r r e11  be lou r  t he  pe renn ia l  s t r eams

o f  t l r e  pe rn r i t  anea .  The  sys tem con t i nues  t o  d i p  t o  t he  u l es t  and

sou th r r r e  s  t  beyond  t he  pe rm i t  anea  and  rema ins  be low  the  Sanpe te

Ua l l ey  f  l oo r .  I t  i s  no t  known  to  ou t c rop  do t r l n  d i p .  A  f ence

d iaE ram dep i c t j ng  t he  re l a t i ons t r i p  o f  t he  r r r e l l s  t r l j . t h  t he i r

l oca t i on  and  u l i t h  t he  geo logy  may  be  f ound  i n  D raw ing  2 .3 ,4 -1 .

SF r r i ngs  i n  t he  B lackha r r r k  Fo rma t i on  a re  f ed  f r om pe rched  u l a te r  i n

sha l l ow  sands tone  l enses  un t Je r l a i n  w i t h  sha le  r r r e l l  above  t he

reE iona l  g round  wa te r  1eve1 ,
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Useab le  quan t i t i e s  o f  wa te r  f r om u le11s  i n  e i t he r  t he  S to r r s

Sands tone  o r  t he  l ou le r  t ongues  o f  t he  S ta r  Po in t  Sands tone  a re

un l i ke l y  un less  a  f r ac tu re  zone  i s  encoun te red .  D rau ldou ln  and

recove ry  t es . t s ,  r r l h i ch  we re  conduc ted  a t  t u to  d i { ' { : e ren t  dep tF rs  i n  an

open  t es t  r r l e11  l oca ted  i n  t he  p roposed  po r t a l  a rea ,  i nd i ca ted  t ha t

t he  t r ansm iss i v i t y  o f -  t he  B lackhau rk  Fo rma t i on  i s  app rox i r na te l y  18

ga l l ons  pe r  day  pe r  f oo t  (Uo lume  A*1 ,  Hyd ro logy ,  page  84 )  .  No

s ign i f i can t  d i f f e rence  i n  t r ansm iss i v i t y  ex i s t s  be tween  t he  coa l

zone  and  t he  Abe rdeen  Sands tone .  The  l o r r r  t r ansm iss i v i t i e s  and

d i scha rge  ra tes  (app rox ima te l y  5  ga l l ons  pe r  m inu te )  i nd i ca te

t l r a t  t he  B lackhawk  Fo rma t i on  i s ,  a t  bes t ,  a  poo r  aqu i f e r ,

Po ten t i ome t r i c  su r f aces  a re  be lou r  t he  g round  su r f ace ,  euen  i n  t he

canyon  bo t t oms ,  w i t h  t he  deepe r  ho les  unde r  t he  B lackhau rk  show ing

a  gene ra l l y  h i ghe r  po ten t i ome t r i c  su r f ace  t han  t he  sha l l o r r r e r

ho les  .  Eas t  o f  t he  pe rm i t  a rea ,  whe re  t he  S ta r  Po in t  Sands tone

i s  exposed ,  t he  po ten t i o rne t r i c  su r f ace  i n te r sec t s  t he  g round

su r face  i n  t he  canyons ,  t he reby  p roduc inE  sp r i ngs  a l ong  t he

bo t t oms  o f  t he  canyon$ .  Wa te r  t ab le  cond i t i ons  ex i s t  p r ima r i l y

i n  s  ha l . l o r r r  a l l uv i a l  depos i t s  a l ong  l a rgen  pe renn ia l  s  t r eams  .

Po ten t i ome t r i c  su r l =aces ,  as  cu r ren t l y  unde rs tood ,  a re  shou ln  on

P la tes  11  and  12  o f  t he  Hyd ro log_V  repo r t  AppencJ i x  Vo lume  A - -1 .

2 .3 ,4 ,1  Was te  Rock  D i sposa l  $ i t e

The re  i s  l i t t l e  i n f o rma t j . on  ava i l ab le  conce rn ing  t he  g round  u ,a t t - ' l ^

sys tem a t  t he  was te  nock  d i sp r>sa I  s i t e .  No  t es t  r r r e l l s  a re

ava i l ab le  i n  t he  a rea  and  t he re i  a re  no  seeps  o r  sp r i ngs  t o

pnou ide  u l a te r  gua l i t y  cJa ta .  The  s i t e  i s  an  i so l a ted  sys tem,

l oca ted  above  t he  wa te r  t ab le  and  has  l i t t l e  i n f l ou r  and  no

ou t f  l o r r r .  The re  i s  no  known  hyd ro log i ca l  connec t i on  be tween  t he

s i t e  and  P leasan t  Ua l l ey  C reek .

- l ' he  
u l as te  ma te r i a l  p l aced  i n  t he  s i t e  has  t es ted  nega t i ue l y  f on

tox i c i t y .  A  d i scuss ion  o f  t hese  t es t s  may  be  f ound  i n  Sec t i on

4 .4 .5 .
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The  g roundua te r  s i t ua t i on  i s  comp l i ca ted  by  t he  p resen t  o f

unde rgnound  wo rk i ngs  o f  t he  o1d  Un ion  Pac i f i c  M ine .  The  p resen t

cond i t i on  o f  t hese  wo rk i ngs  i s  unknown  and  unob ta inab le  due  t o  an

undeng round  smo lde r i ng  f i r e .

2 .3 ,5

2 .3 .5 .1

Uses  o f '  Na te r  i n  t he  Aqu j . f l e r s

Su r face  Wa te r  R ig l ' t t s

The  u l a te r  r i gh t s  on  and  ad jacen t  t o  t he  Sky l i ne  p rope r t y  u r l h j . ch

wBre  on  reco rd  r r r i t h  t he  U tah  D i v j . s i on  o f  Wa te r  R igh t s  as  o { :

December ' ,  1986  a re  l i . s t ed  i n  Vo lume  4 .  The  l oca t i ons  o f  t hese

wa te r  r i gh t s  can  be  f ound  on  P la te  2 .3 ,5 ,1 -1 .

I n  add i t j . on  t o  t hose  ex j , s t i nE  wa te r  r i gh t s  i den t i f i ed  i n  Uo lume

4 ,  t he  Fo res t  Senu i ce  has  wa ten  r i gh t s  c l a ims  pend ing  ac t i on  i n

D j . s t r i c t  Cou r t  f o r  t he  Seven th  Jud i c i a l  D i s t r i c t  i n  and  f o r  Emery

and  Ca rbon  Coun t i es .  The  c l a im  fo r  uppe r  Hun t i ng ton  C reek  was

f  i l ed  on  Augus t  ! . 9  ,  1983  .  t  he  c l a im  f  o r  Ec  c l es  C reek  and  t he

$ou th  Fo rk  o f  Ecc les  C reek  was  f i l ed  May  18 ,  1987 .

Su r face  u l a te r  r i gh t s  i n  t he  a rea  a re  p r ima r i l y  f o r  s t ockwa te r i ng

and  i r r i ga t i on . S tocku ra te r i ng  r i g iT t s  a re  a . lmos t  en t i r e l y

d i r ec t l y  on  t he  s t r eam.  I r r i ga t i on  r i gh t s  a re  cen te red  a round

the  t own  o f  Sco f  i e l d  and  i n  F l a t  Canyon ,  sou th r r r es t  o f  t he  cen te r

o f  t he  p rope r t y .  I r r i ga ted  l ands  cons i s t  a lmos t  en t i r e l y  o f

pas tu re .  On l y  s tockwa te r i ng  r i gh t s  a re  p resen t  on  t he  l ease  a rea ,

2  . 3  . 5  . 2  G round  Wa te r  R igh t s

Ground  wa te r  r i gh t s  on  and  ad j  acen t  t o  t he  Sky l i ne  P ropen ty ,  on

reco rd  w i t h  t he  U tah  D i v i s i on  o f  Wa te r  R igh t s  as  o f  December ,

1986  ,  a re  l i s t ed  i n  Vo lume  4  and  p resen ted  on  P la te  2  , 3  , 5  , 2 -L  .

Aga in ,  n i gh t s  a re  p r ima r i l y  f o r  s t ockwa te r i ng  and  i nn iga t i on

( rna in l y  l awns  and  ga rdens  )  .  On l y  one  sp r i nE  on  t he  l ease  a rea
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has  a  f i l ed  wa te r  r i gh t

l oca ted  i n  t he  a rea .

On l y  a  l im i t ed  number o f  u l e l l s  a re

A l so  shown  on  P l . a te  2 ,3  , 5  , 2 - t  a re  exchanges  o f  Sco f i e l d  Resenuo i r

u l a te r  f o r  g round  u l a te r  i n  P leasan t  Ua l1ey  C reek  Bas in .  These  a re

a l so  l i s t ed  i n  Uo lume  4 .  A l l  exchanges  a re  we11s ,  r r r i t h  t he

excep t i on  o f  91 -940 .  Mos t  o f -  t he  exchanges  se rve  t he  i ndus t r i a l

and  domes t i c  needs  f on  m in ing  compan ies  i n  t he  a rea .

2  . 3  . 6  G round  Wa te r  Qua l i t y

The  h i eh  cos t  assoc ia ted  u r i t h  p rope r l y  cons t ruc t i ng  and

cJeve lop ing  t he  obse rva t i on  r r l e l l s  c l r i l l ed  i n  t he  f o rma t i ons  f ound

in  t he  a rea  p rec luded  t he  co l l ec t i on  o1 ' r e l i ab le  wa te r  qua l j . t y

da ta  f r om the  u re I I s .

Seve ra l  co re  ho les ,  hou reve r ,  haue  been  used  t o  ob ta i n  l im i t ed

g round  wa te r  i n f o r rna t i on .  As  t hese  r r r e l l s  ane  be ing  d r i l l ed ,

s ta t i c  wa te r  l eve l s  u ,e re  measu red  above  t he  coa l  zone ,  i n  t he

coa l  zone ,  anc l  be lo r r l  t he  coa l  zone  i n  t he  S ta r  Po in t  Sands tone .

The  u re1 l s  u ,e re  f i na l l y  cased  down  to  t he  S ta r  Po in t  and  t he

bo t t om 20  f ee t  o f  t he  cas ings  we re  pe r f o ra ted .  Measu r i ng  t he

s ta t i c  wa ten  l eve l s  a t  d l f f e ren t  s t ages  o f  d r i l l i ng  sho r l ed  t ha t

deepe r  gnouncJ  u l a ' L ,e r  hacJ  a  h i ghe r  p i ezome t r i c  head  t han  t he

sha l l o r r r  g round  u l a te r .  Because  o f  t h i s ,  f ou r  sha l l ou r  r r r e l l s  we re

d r i l l ed  ad jacen t  t o  f ou r  o f  t hese  cJeep  we11s ,  and  cas ings  w i t h

pe r fo ra t i ons  i n  t he  bo t t om 20  f ee t  we re  i ns ta l l ed ,  P iezo rne t r i c

heads  we re  rneasu recJ  i n  sha l l o r r r  and  deep  ho les  shou r i ng  t he

ven t i ca l  p i ezome t r i c  g rad  j . en t  assoc ia ted  r r r i t h  t he  g round  wa te r .

Da ta  ob ta i ned  f r om these  r r r e l l s  a re  shown  i n  E raph i c  f o rm  i n

Uo lume  4 .

! BEPLACES I I TEXT !
!  Sec t ion  2 .3 .6  Pas ,e  2 -28A ! !  Sec t ion  2 .3 .6  Pas ,e  2 -28A Date  7 /7 /89 !

2-28A



The  i ns tab i l i t y  o f  t he  B lackha r r r k  Fo rma t i on  made  i t  d i f f i cu l t  t o

keep  uncased  ho les  open  f o r  seve ra l  hou rs .  Re I i ab Ie  u l a te r

qua l i t y  samp les  cou ld  t he re fo re  no t  be  ob ta i ned  f r om the  co re

ho les  .  Seuena l  ho les  we re  more  t han  1 ,  OOO fee t  deep  and  one  was

more  t han  2 ,AAQ fee t  deep ,

T r r l o  r r l e l l s  have  been  d r i l l . ed  i n  Ecc les  Canyon  t o  de tenm ine  aqu i f e r

cha rac te r i s t i c s  o f  t he  S ta r  Po in t  Sands tone .  The  l oca t i ons  o f

t l r ese  we11s ,  t r j t 3 - -1  and  W17*1 ,  a re  shown  on  P la te  2 ,3 ,6 -1 ,  We l l

W13 -1  ex tends  t hnough  t he  B lackhawk  Fo rma t i on  i n to  t he  S ta r  Po in t

Sa r rds tone  and  i s  now  cased .  Du r i ng  t he  d raw  dou ln  and  recove ry

tes t s ,  t he  cas ing  had  no t  ye t  been  i ns ta l l e t J .

The  wa ten  qua l i t y  ana l yses  u ,e re  me lasu red  f r om samp les  co l l ec t . ed

a f t e r  pe r i ods  o f  pump ing  f r om the  we11 .  We I l  t r l l 7 -1  i s  l oca ted
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ad jacen t  t o  Ecc les  C reek  i n  t he  canyon  bo t t om a r t d  ex tends  t h rough

a l l uu ia I  ma te r i a l s  be fo re  pene t ra t i ng  t he  S ta r  Po in t  Sands tone .

T l r e  r r l e1 l  had  been  pumped  f o r  a  f eu l  hou rs  u rhen  t he  u l a te r  qua l i t y

samp le  was  co l l ec ted .  Ne . l 1  13 -1  was  d r i l l ed  nea r  t he  po r t a l  a rea

topso i l  s t ockp i l e  as  a  wa te r  supp l y  sou rce ,  bu t  was  abandoned

because  o f  i nsu f f i c i en t  { : l o t r r .  The  da ta ,  howeve r ,  a re  use fu l  i n

sho r r l i ng  g roundwa te r  qua l i t y ,  Resu l t s  o f  t he  l abo ra to r y  ana l ys i s

o f  t hese  sa rnp les  a re  con ta i ned  i n  t he  Hydno logy  sec  t i on  o { :

Append i x  Uo lume  A -1 .

A  compar i son  o f  wa te r  gua l i t y  da ta  co l l ec ted  f r om the  pe rm i t  a rea

sp r i ngs ,  l oca I  m ines ,  anc {  a  we l l  i nd i ca ted  t ha t  t he  sp r i ngs  u ,e re

o f  a  qua l i t y  s im i l a r  t o  t ha t  o f l  t he  deep  g round  wa te r  sys tem o f

t he  a rea .  Thus ,  i n f e rences  on  g round  wa te r  qua l i t y  have  been

d rau ln  p r i nc i pa l l y  f r om da ta  co l l ec ted  a lmos t  en t i r e l y  f r om

sp r i ngs .

A lmos t  r r r i t hou t  excep t i on ,  t he  g round  u l a te r  i n  t he  a rea  i s  o f  a

s t rong  ca l c i um b i ca rbona te  t ype .  A l t hough  t he  qua l i t y  o f  t he

deepe r  g round  wa ten  i s  expec ted  t o  be  more  un i f o rm ,  t he  da ta  sho t r t

t ha t  t h ree  cJ i s t i nc t i ve  qua l i t i e s  o f -  sp r i ng  wa te r  can  be  f ound  i n

the  p ro j  ec t  a rea .  Sp r i ngs  i s su ing  nea r  t he  ou t c rop  o f  t he

Cas t l ega te  Sands tone  i n  t he  no r t hu res t  co rne r  o f  t he  p ro j  ec t  a rea

have  a  ve ry  l ou r  d i sso l ved  so l i ds  con ten t  ( no rma1 l y  l ess  t han  lOO

rn i l l i g rams  pe r  l i t e r ) .  t h i s  r esu l t s  f r om the  l ack  o { :  sha ley

l aye rs  i n  t he  Cas t l . ega te .  Loca l  cond i t i ons  have  p robab l y

resu l t ed  i n  t he  s l i gh t l y  h i ghe r  concen tna t i ons  i n  t he  sp r i ngs

i ssu i . ng  i n  t he  headu ra te r s  o f  Ecc les  Canyon  (d i sso l ved  so l i ds

concen t ra t i ons  be tween  3OO and  3  50  m i l l i g rams  pe r  l i t e r )  .

Sp r i nEs  i s su ing  ove r  t he  rema inde r  o f  t he  p ro j ec t  a rea  have

d i sso l ved  so l i ds  con ten t  r r l h i ch  gene ra l l y  va r i es  f r om 180  t o  260

m i l l i gnams  pe r  l i t e r ,  aue rag ing  22O m i l l i g rams  pe r  l i t e r .  (See

Wate r  Qua l i t y  Da ta  Uo1ume  4 .  )

Seasona l  changes  i n  g round  wa te r  qua l i t y  cons t i t uen t s  s f t o t r l  no

cons i s ten t  t nends .  Concen t ra t i ons  a re  gene ra l l y  l owe r  i n  sp r i ng

wa te r  t han  no ted  i n  su r f ace  u l a te r  samp les ,  a l t hough  t l t e
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d i f f e rences  do  no t  appea r  t o  be  ve ry  s i gn i f i can t .  I n  many  cases ,

t r ace  me ta l  concen t ra t i ons  we re  cons i s ten t l y  be lo r r l  t he  de tec t i on

l im i t  o f  r ou t i ne  l abo ra to r y  t e  chn iques  .

The  samp le  ana l ys i s  r epo r t s  l oca ted  i n  t he  Hyd ro logy  Sec t i on  o f

Append i x  Uo lume  1 ' - 4 ,  as  subm i t t ecJ  by  Commerc ia l  Tes t i ng  and

Eng inee r i ng  Company ,  Denve r ,  Co lo rado ,  a re  t ende red  t o  documen t

tha t  no  po ten t i a l  ac i d - f o rm ing  o r  t ox i c - f o rm ing  ma te r i a l  i s  t o  be

found  e i t f r e r  above  o r  be lo r r r  t he  coa l  seams .  The  equ ipo ten t i a l

f  i gu res  cJo  sho r r r  some  a l ka l i n i t y  p roc luc i ng  t endenc ies  occun .

T  he  ana l ys i s  nepo r t s  a re  a r ranged

O '  Conno r ,  and  Lower  O  I  Conno r  A ;

e .9 . ,  r oo f ,  f l oo r ,

by  seam,  i . e . ,  McK innon ,  Uppe r

and  t hen  by  sa rnp le  l oca t i on ,

The  l . oca t i ons  o f ' t he  exp lo ra t i on  ho les  a t  r r r h i ch  t hese  samp les

u ,e re  t aken  a re  shown  on  P la te  2 .3 .6 -1 .

Ob ta in i ng  g round  wa te r  da ta  f r om abandoned  m ines  i n  t he  a rea  has

been  i nues t i ga ted  bu t  f ound  no t  p rac t i ca l .  The  on l y  abandoned

po r ta l  i n  t t r e  pe rm i t  a rea  i s  t he  o l . d  Ecc les  Canyon  M ine ,  Th i s

po r ta l  was  s  ea led  and  cove red  dun ing  cons  t nuc  t i on  o f  t he  Sky l i ne

po r ta l  a rea  su r f ace  f ac i l i t i e s  and  i s  no  l onge r  access ih r l e .

The re  a re  seuena l  aband r rned  m ines  i n  t he  ad jace r r t  a rea ,  l oca ted

in  .  L , J i n ten  Qua r te r s ,  P leasan t  Ua l l ey  and  Boa rd ing  House  Canyons .

A  sea rch  o f  UDOH and  EPA (S to re t )  r eco rds  d i d  no t  r evea l  any

d j . scha rge  da ta  f r om these  o l d  po r t a l s ,  T l r e  p r i va te  and  p ro tec ted

na tu re  o f  t hes  e  l ands  p rec ludes  da ta  ga the r i ng  .
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2  , 3  . 7  G roundu la te r  Mon i t o r i ng  P rog ram

The  g round  ua te r  mon i t o r i ng  p rog ram ou t l i ned  i n  t h i s  sec t i on  i s  a

con t i nua t i on  o f  a  p rog ram app roved  w i t h  t he  o r i g i na l  M in i ng  and

Rec lama t i on  Pe rm i t  App l i ca t i on . I t  i n co rpo ra tes  P rac t i ces

des igned  t o  p rov ide  t he  base l i ne  da ta  f l € r cessa ry  t o  ua l i da te  t he

de te rm ina t i on  o f  t he  p robab le  hy t j r o l og i c  conseguences  o f  p roposed

and  ex i s t i ng  m in ing  and  rec l ama t i on  ope ra t i ons .  The  p rog ram a l so

i s  des igned  t o  mee t  s i t e  spec i f i c  nequ i remen ts  and  i nco rpo ra tes

the  f l ex i b i l i t y  f o r  change  i f  necessa ry ,

A  mon i t o r i ng  p rog ram i s  be ing  conduc ted  a t  each  o f  t he  g round

r r ra te r  s t a t i ons  j . den t i f i ed  on  
- l - ab1e  2 ,3 .7 *3  and  dep i c ted  on  P la te

3 .2 ,6 -1 .

Wa ten  qua l i t y  samp les  a re  co l l e  c t ed

in  t he  p ro j ec t  a rea .  The  sa rnp les

each  summer  f o r  t he  pa rame te rs  l i s t ed

Seasona I l y ,  Sp r i ng  h i gh  l ' . l . o r r r  and  Fa11

be  mon i t o red  f o r  t hose  cons t i t uen t s

l i s t i ng  j . den t i f y i ng  t l r e  s t a t i on  t ypes

f rom the  15  se lec ted  sp r i ngs

a re  comprehens i ve l y  ana l yzed

in  Tab le  2 .3 .7 * l  .

l o t r t  f l o r r r ,  t hese  sp r i ngs  w i l l

l i s t ed  on  Tab le  2 .3 ,7 *2 .  A

i s  shou ln  on  Tab le  2 .3 ,7 -3 ,

o

I n  add i t i on  t o  t he  co l l ec t i on  o f  t he  ou t l i ned  wa te r  qua l i t y  da ta ,

wa te r  l eve I  da ta  r r r i I l  be  co l l ec ted  f nom each  o f  t he  n i ne  u re l l s  as

schedu led  on  Tab les  2 ,3 ,7 - -L ,  2 ,3 .7 -2  and  2 ,3 .7 -3 ,  and  no ted  on

P la te  2 ,3 .6 - .  1 ,  Summary  i n fo rma t i on  on  t hese  obse rva t i on  r r l e l l s  i s

f ' ound  on  l - ab le  2  , 3  , 7 *4  .

T [ re  amoun t  o f '  u l a te r  d i scha rged  f r om each  m ine  on  each  mon i t o r i ng

occas ion  w i l I  a l so  be  mon i t o red  a t  t he  m j . ne  mou$h  t h rough  t he  use

o f  a  t o ta1 - j - z i ng  f l ow  me ten  o r  s im i l a r  dev i ce ,  l o t a l s  u l j . 11  be

reco rded  and  subm i t t ed  r r l i t h  t he  qua r te r l y  mon i t on ing  repo r t s .

S ign i f i can t  chanEes  i n  t he  sou rce  o f  wa te r  i n  t he  m ine  w i l l  be

no ted  cJu r i ng  t he  pe r i od  o f  ope ra t i on .  Unde rgnound  u la te r  pumped

I REPLACES II - TEXT !a -
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f  r om eac  h  m ine  r r l i 11  be  mon i t o red  f  o r  u l a te r  qua l i t y  .  M ine  #1

C is  cha rge  i s  samp led  a t  S ta t i on  CS-  14 .  M ine  #3  d i scha rge  i s

sa rnp led  a t  S ta t i on  CS-12 ,  Shou ld  t he  concen t ra t i ons  resu l t  i n  a

sed imen ta t i on  pond  d i s  cha rge  wh i ch  exceeds  t he  NPDES d i scha rge

pe rm i t  l . im i t a t i ons  o r  i nd i ca tes  po ten t i a l  d i s t unbance  t o  t he

hyd ro log i c  ba lance ,  an  a t t emp t  r e l i l 1  be  made  t o  i so l a te  t he

con t r i bu t i ng  sou rce  and  an  eva lua t i on  made  o f  poss ib l e

app rop r i a te  r emed ia l  ac t i on .  The  bes t  a l t e rna t i ve  remed ia l

ac t i on  w i l l  be  imp lemen ted  as  soon  as  p rac t i cab le  t o  ensu re

p ro tec t i on  o f  Ecc les  Cneek  wa 'L .e r  qua l i t y .

As  requ i red ,  g round  u l a te r  qua l i t y  da ta  co l l . ec ted  f  r om the

p rope r t y  a rea  u r i l 1  be  s  ubm i t t ed  t o  t he  U tah  D i v i s  i on  o f  O i l  ,  Gas  ,

and  M in ing .  Such  repo r t s  u l j . 11  be  subm i t t ed  uu j . t h i n  90  days  a f t e r

comp le t i on  o f  t he  qua r te r  l y  mon i t o r i ng  p rog ram.  An  annua l  r epo r t

r r l h i ch  w i l l  i n c l ud  a  sumrna ry  o f  u ra te r  qua l i t y  da ta  and  u l a te r  r r r e l 1

l eve l  da ta  f o r  t he  p reu ious  yea r  u r i l 1  be  subm i t t ed  u l i t h i n  9O  days

o f  t he  end  o f  each  yea r .

REPT"ACES f t TEXT
!  Sect ion 2.3 Pac,e 2-33

2-33

!  !  Sec t ion  2 .3 .7  Pase 2-33  Date  O9IOL/891



A N N U A L
cs-7 ,
u  c -6  ,
s t7  -2  ,
s36 - -L2 ,

Tab le  2  , 3  . 7 -L

COMPREHENSIVE  WATER QUAL ITY  ANALYT ICAL  SCHEDULE
(SURFACE AND GROUNDT{ATER STAT IONS)

- LOt{ SUMME R F LO['J-
(  AUGUST SE  PTEMB E  R  )

t r ' |ATER QUAt - ITY  STAT IONS C5-1 ,  CS-2 ,  CS-3 ,  CS-4 ,  cs -6 ,
c5 -8 ,  C5*9 ,  C$ -10 ,  CS-11 ,  CS-12 ,  CS-13 ,  C5 -14 ,  UPL-10 ,
uc -g ,  uc -10 ,  s10 - -1 ,  s12 -1 ,  s13 -2 ,  513 -7 ,  514 -4 ,  515 -3 ,

s22 -5 ,  522 -11 . ,  523*4 ,  S24*L2 ,  526 -13 ,  534 - t2 ,  535 -8 ,
t i lRDS #1 ,  t ' JRDS #2 ,  t {RDS #3  and  t ' {RDS #+ .

F I E L D MEASUREMENIS

F l otrt
D i sso l ved  OxyEen
pH
Spec i f i c  Conduc tance
Te rnpe ra tune ,  A i r
Tempera tune ,  Wa te r
T ' u rb i d i t y

No te :  S ta t i on  UC-9
t r l i 11  use  ca l cu la ted
f l ou r  f ro rn  S ta t i on
CS-O and  C5" -13 .

LABORATORY MEASUREMENTS

A c  i d i t y  Lead  ,  To ta l  &  D i  s
A l ka l i n i t y  Magnes ium
Ammon ia  Manganese ,  To ta l  &  D i s
Ba r i um,  To t  a l  &  D i  s  N i t r a te
B i  ca rbona te  Phos  pha te
Bo ron ,  To ta I  & .  D i s  Po ta$s ium
Ca l c  i  um Sod  i  u rn
Ch  l o r i de  Su l f a te
Coppe r ,  To ta l  &  D i s  Suspended  So l i ds
F luo r i de  To ta1  D i sso l ved  So l i ds
I  r on  ,  To ta l  &  D i .  s

A D D I T I O N S  T O  T H E  C O M P R E H E N S I U E  S C H E D U I . . E  F O R
I C C L E . S  C A N Y O N  S T  R E A M  S T  A T I O N S

*-.-0Np*w0s_r_E__89_Ex*pJsgasfl=_ grr".E

I nc l udes  s ta t i ons  CS-1 ,  C5* .2 ,  CS-3 ,  C5 -4 ,  CS*6 ,  CS-9 ,  CS-11 ,
CS-12 ,  CS . -13 ,  CS-14 ,  VC-6 ,  UC-g ,  UC-10 ,  WRDS #1 ,  I ^ IRDS #2 ,  t t lRDS #3
and  WRDS #4 .

Cyan ide
O i l  &  Grease

Pheno l  s
To ta l  O rgan i c  Ca rbon

WELLS  HATER LEUEL  ONLY

We l l  l oca t i ons :  W79-1O- -1A ,  W79- lO -18 ,  W79- - ' t 4 -2A ,  t ' 179 - ' 14 -28 ,
W79  -22 -2 -L  ,  t \ | 79  -22 -2 -2  ,  W '79  -26 -L  ,  V l79 - -3  5 - -  1A  ,  W79 -3  5 -  1B  .
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TABLE 2 ,3 ,7 -2

ABBREUIATED I , ' IAT  ER  QUAL ITY  ANALY-T ICAL  SCHEDULE
(SURF ACE AND GROUNDT ' |  ATER STAT IONS)
-H IGH SPRING (APRIL  JUNE)  AND

LATE FAL .L  (OCTOBER NOUEMBER)  FLONS-

SEASONAL  NA I  IR  QUAL ITY  STRTIONS CS-1 ,  CS-2 ,  CS-3 ,  C5 -4 ,  CS-6 ,
cs-7 ,  cs-8 ,  c5*9,  cs-10,  cs-11,  cs-12,  cs-13,  cs-14,  UPL-10,
uc-6 ,  uc-g ,  vc-10,  s10-1,  s12-1,  513-2,  S13-7,  514-4,  S15-3,
s r7 *2 ,  s22 -5 ,  S22 - tL ,  523 -4 . ,  s ^24 -12 ,  326 -13 ,  S34 -12 ,  535 -8 ,
536 -L2 ,  I {RDS # I ,  I {RDS #2 ,  [ {RDS #3  and  WRDS #4 .

F I E LD ME ASU R EMENT LA BORATORY MEASU R  EMENTS

F lotrl
pH
Spec i f i c  Conduc tance
Tempera tu re ,  A i r
Tempera tu re ,  Wa te r
Tu rb id i t y

NO ' tE :  S ta t i on  VC . -g  w i l l
use  ca l cu la ted  f l o r r r

D i sso l ved  oxygen  u l i l l  be
and  UC-g  ,

Amrno n i a
B i  ca rbona te
Ca l . c i um
Ch lo r i de
I ron ,  To ta l
Magnes ium
Mangane l se ,  To ta l

N i t r a te
Phospha te
Po tas  s  i um
Sod  i  um
Su l f a te
Suspended  So l i ds
To ta l  D i sso l ved

So l i ds
da ta  f  r om S ta t i ons  CS- .6  and  C5 -  13  .

measu red  a t  S ta t - i ons  CS-z ,  C5 -6 ,  UC-6

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

A N D  W A S - T E  R O C K  D I S P O S A L  S I T E  S T A T I O N S
I nc l udes  s ta t i ons  CS-1 ,  CS- . z ,  CS-3 ,  C5 - -4 ,  C5 -6 ,  CS-g ,
CS-12 ,  CS*13 ,  CS*14 ,  UC-6 ,  VC-9 ,  UC-10 ,  I dRDS #1 ,  [ {RDS #2 ,
and  WRD$ #4 .

Pheno l s
O i l  &  Grea$e

cs -11 ,
t^IRDS #3

I ' , I E L L S  W A T E R  L E V E L  O N L Y

Ne11  l oca t i ons  :  N79 -1O- -14 ,  W79-1O-18 ,  W79-L4 - ' 2A ,  W79*L4 -28 ,
w79 -22 -2 -L ,  W79-22 -2 -2 ,  W79-26 -L ,  N79 -35 -1A ,  W79-35 -18 .

I n  add i t i on  t o  t he  h i gh  sp r i ng  and  l a te  f a I1  mon i t o r i ngs  t aken  a t
a l l  s t a t i ons ,  w j . n te r  season  mon i t o r i ng  (Dec  Feb .  )  f o r  t he
above  abb rev ia ted  schedu le ,  i nc l ud ing  seasona l  add i t - i ons ,  w i l l  be
taken  a t  t he  f o l l o r r l i ng  s ta t i ons  as  access ib i l i t y  pe rm i t s :  CS-z ,
cs-3 ,  cs-6 ,  cs-9 ,  cs-11,  cs-12,  cs-13,  cs-14,  uc-6 ,  vc-g  and
UC-1O,  S ta t i on  C5 -15  w j . 11  be  mon i t o red  f o r  f l o t l  on l y  each
Spr i ng ,  Summer  and  Fa I l  beg inn ing  Fa I1  1988 .
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S T R E A M  S T A T I O N S

cs- 7

S T R E A M  S T A - I I C ) N S

t d R D S  #  I

S P R I N G S  1 5  S t a t i o n s

TABLE 2 ,3 ,7 -3

MONIT 'ORING STATION IDENTI  F  ICATION

ECCLES CANYON

c5-6
uc*10

(M ine  #1 )

HUNTINGTON CANYON

5 S ta t i ons

c5*8  CS-  10  U  P  L -3 *

t {ASTEROCK D ISPOSAL  S ITE

4  S ta t i ons

WRD$ #2

STREAM STAT IONS 11  S ta t i ons

cs-  I  c3-2 cs*3 c5-4
c5 -11  CS-15  UC-6  VC-g

MINE D ISCHA RG[ .  S - f  AT  IONS 2  $ ta t i ons

C5-12  (M ine  #3 )  CS-14

F R ENC l - l  D R A IN $1 'AT ION$ I  Sta t i  o  n

cs--  13

cs- 9

UPL-1O

t" lRDS #3 WRDS #+

ST A"T I  ONSG R O U N D W A ' I  I  R

s 10-.  1
5 1 5 - 3
5 2 4 *  1 2

s12*1
317 "-2
s26-  I  3

s I3 - -2
322. -5
534 -  12

S ta t i ons

513 -7
522- I I
53  5 .8

s 14-.4
s23-4
s3 6 -.1.2

N E I - L S  ( M o N I T O R I N G )  -  9  W e l l

| U t 7 9 * 1 0 * 1 4  W 7 9 * 1 0 - " 1 8
W 7 9 - ' 2 2 - 2 - 2  t ' , J 7 9 * 2 6 - -  I

t { E L L S ,  C U L I N A R Y  * R e f e r e n c e d

w79-14 - .2A  W79*  14 -28  W79*22 -2 - ' L
t { 79 -35*1A  t ' , f 79 - ' 35 -1B .

bu t  no t  r non i t o red

t r f l 3 - 1 t r l 1 3 * 2 t ^ f 1 7 - 1 ttrl 1 7.- 3 N 2 4 - 1

NAl  IONAL  POLL .UT ION D lSCHARGE EL IM INAT ION SYSTEM (NPDE5)

OOI  Pon ta l  A rea  OO2  Loadou t  Anea

*D i scon t i nued  sp r i ng  1989
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2  . 4  SURF ACE t ' , ,ATER HYDROLOGY

As  p rev ious l y  d j . s cussed ,  t he  Sky l i ne  pe rm i t  a rea  i s  l oca ted  i n

the  headu ra te r s  o f  t he  P r i ce  and  San  Ra fae l  R i ve r  Bas ins .

Snowme l t  i s  t he  p r ima ry  sou rce  o f  u l a te r  f o r  t he  pe renn ia l  s t r eams

in  t he  two  bas ins ,  t r r i t h  on l y  a  sma l l  amoun t  o f  t he  t o ta l  f l o r r r  i n

t he  reg ion  be ing  de r i ved  f r om ra i n fa l l  .  As  a  resu l t ,  f l ow

vo lumes  pe r  un i t  a rea  a re  h i gh  i n  t he  headu la te r s  and  l o r r l  nea r  t he

mou ths  o f  t he  two  bas ins .

The  qua l i t y  o f  su r f ace  u l a te r  i n t he  headu la tens  reg ion  i s

exce l l en t ,  u r i t h  t o ta l  d i sso l ved  so l i ds  (TDS)  concen t ra t i on

no rma l l y  va ry i ng  be tu l een  lOO and  4OO m i l l i g rams  pe r  1 i t e r .

l l oweue r ,  t h i s  qua l i t y  de te r i o ra tes  rap id l y  as  t he  s t r eams  c ross

t l r e  sa ] . j . ne  Mancos  5ha le  downs t ream and  rece iue  i r r i ga t i on  re tu rn

f l ou rs  f r om Mancos -de r i ued  so i1s .  TDS concen t ra t i ons  i n  t he  P r i ce

and  Sa r r  Ra fae l  R i ve rs ,  nea r  t he i r  con f l uence  w i t h  t he  Green

R ive r ,  gene ra . l l y  va ry  be tween  1 ,5OO and  4 ,OOO rn i l l i g rams  pe r

1 i t e r .  Sed imen t  y i e l ds  i n  t he  two  bas ins  expe r i ence  s im i l a r

geoEraph i c  va r i a t i ons ,  u l i t h  t he  bu l k  o f  t he  sed imen t  y i e l ded  a t

t he  mou ths  o f  t he  t u l o  ma j  o r  r i ve r s  com ing  f  r om those  a reas  u l h i ch

a re  unde r l a i n  by  t he  h i gh l y  e rodab le  Mancos  Sha le .  Da ta

summar ies  pnesen ted  i n  t h i s  sec t i on  a re  t aken  f ' r om  the  Sky l i ne

wa te r  qua l i t y  mon i t o r i ng p rog ram,  Mundo r l= f  ( L972 )  a .nd

Sou theas te rn  Assoc ia t i on  o f  Gove rnmen ts  ( I 979 ) ,  I n f o rma t i on

p resen ted  i n  t h i s  sec t i on  summar i zes  and  upda tes  t he  on ig i na l

consu l t an t ' s  r epon ts  f ound  i n  Append i x  Uo lume  A* ' 1 .

2 ,4 .  L  D ra inage  Bas in  Cha rac te r i s t i c s

Po r t i ons  o f  f ou r  pe renn ia l  wa te r sheds  dna in  t he  Sky l i ne  p ro j  ec t

a rea  and  i nc l ude  t he  Ec  c l es  Canyon ,  G reen  Canyon ,  W in ten  Qua r te r s

Canyon  (a l l  t r i bu ta r i es  o f  P leasan t  Ua l l ey  C reek  i n  t l r e  P r i ce

R ive r  Bas in )  and  uppe r  Hun t i ng ton  C reek  (  a  t r i bu ta r y  o f  t he  San

Ra fae l  R i ve r ) .  C f ranne l s  dna in i ng  t he  pe rm i t  a rea  f o rm  dend r i t i c

pa t t e rns ,  w i l h  s t r eam channe l s  o f  t he  a rea  f l o r r l i ng  i n  a l l  f ou r

ma j  o r  d i r e  c t i ons  .  A l l  su r f ace  s t r eams  have  been  c l as  s i f i ed  by
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o  lC

o  3A

.4

the  U tah  D i v i s i on  o f  Hea l t h  as  f o l l o t r l s :

p ro tec ted  f o r  domes t i c  use  w i t h  p r i o r  t r ea tmen t  p rocess ,

p ro tec ted  f o r  co ld  wa te r  aqua t i c  l j . f e ,  and

p ro tec ted  f o r  ag r i cu l t u ra l  uses  i nc l ud ing  s tocku la ten ing .

E lec t r i c  Lake  has  been  c l as  s i f i ed  as  3A  and  4  wh i l e  Sco f i e l d

Rese rvo i r  has  been  c l ass i f i ed  as  lC ,  3A ,  4 ,  and  we l l  as  28 ,

p ro tec ted  f o r  r ec rea t i ona l "  uses ,  exc lud ing  su l imming .

S lopes  on  t he  pe r rn i t  a rea  a re  s teep ,  aue rag ing  app rox ima te l y  31

pe rcen t .  Dom inan t  d ra i nage  aspec t s  a re  t o  t he  wes t  i n  t he

Hun t i ng t t>n  C reek  Bas in  and  t o  t he  eas t  i n  t he  Pn i ce  R i ve r  Bas in .

The  l andscape  ua r i es  g rea t1 . y ,  r r r i t h  mos t  o f  t he  pe r rn i t  a rea  be ing

coue red  u l j . t h  con i f e r  and  aspen  vege ta t i ve  co rnmun i t i es .

Because  o f  t he  c l ima to log i ca l .  cond i t i ons  o f  t he  a rea  (  h i gh

p rec ip i t a t l on  and  l o r r l  evapo t ransp i ra t i on  resu l t i ng  i n  excess

u la te r )  ,  t he re  a re  nun te rous  wa te r  sC Iu rces  i n  t he  Sky l . i ne  p ro j  ec t

a rea .  Mos t  o f  t hese  a re  undeue l c l ped  sp r i ngs ,  seeps  and  s t r eams .

1 ' he  one  no tab l y  deve loped  u l a te r  body  l oca ted  pa r t i a l l y  i n  t he

p ro j  ec t  anea  i s  E lec t r i c  Lake ,  a  31 ,2OO ac re - f  oo t  r ese rvo i r  wh r r se

ups t ream t  j  p  coue rs  a  s r ra1 l  po r t i on  o f  t he  sou th r r r es t  co rne r  o { '

t he  p ro j ec t  a rea  i n  t he  Hun t i ng ton  C reek  Bas in .  Th i s  r esenvo i r

i s  owned  and  ope ra ted  by  U tah  Power  and  L i gh t  Co rnpany  as  a

s to rage  f  ac  j  l i t y  f  on  u ra te r  used  a t  coa l - f  i r ed  power  p l an t s  .

t he  t h i ck  vege ta t j . ve  coue r  on  t he  pno jec t  a rea  has  resu l . t ed  i n  a

uue l . l -ma in ta i ned  so i l  o f  h i gh  o rgan i c  ma t t e r  con ten t ,  t hus

deve lop ing  a  more  open  so i l  s t nuc tu re  u l i t h  h i gh  i n f i l t r a t i on

ra tes  .  As  a  resu l t ,  t he  po ten t i a l  f  r > r  r L tno { ' f  f  r om a  ra i n fa l l

even t  on  t he  p ro j  ec t  a rea  i s  1ou r .  Thus ,  snowrne l t  p roduces  rnos t

o f  t he  runo f f  f r om the  a rea  du r i ng  pe r i ods  t r l hen  so i l s  a re  f r ozen

and  / o r  sa tu ra ted .
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2 .  4 .2  F lo r r r  Cha rac te r i s t i c s

T fue  seasona l  d i s t r i bu t i on  o f  f l o r r l s  i n  t he  pe renn ia l  s t r eams

d ra in i ng  t he .  p ro j  ec t  a rea  i s  t yp i ca l  o f  wes  t e rn  h i gh  e l eva t i on ,

snou lme l t  s t r eams  ,  u l he re  t he  ma j  o r i t y  o f  t he  f  l o r r r  occu rs  w i t h i n  a

re l a t i ve l y  sho r t  pe r i ocJ  o f  t ime  i n  l a t e  sp r i ng  and  ea r l y  summer

(Ap r i 1 ,  May  and  June ) .  F l ou rs  i n  Hun t i ng ton  C reek  above  [ l ec t r i c

Lake  can  be  expec ted  t o  va ry  f r om l  t o  lOO cub i c  f ee t  pe r  second

wh i l e  t hos  e  o f  Ec  c l es  C reek  above  P leasan t  Ua l1ey  C reek  no rma l l y

va ry  be tween  I  and  50  cub i c  { : ee t  pe r  second .

The  ua te r s  heds  d ra i n i ng  t he  p ro j  ec t  a rea  y i e l d  an  aue rage  o f

app rox ima te l y  13 .5  i nches  o f  wa te r  annua l l y  t o  t he  P r i ce  R i ve r

Bas in .  Howeue r ,  because  t he  re l a t i ve l " y  impe rmeab le  B lackha t l k

Fo rma t i on  unde r l i es  a l l  o f  t he  l { un t i ng ton  C reek  Bas in  above  t he

sou t l r en r r  bounda ry  o f  t he  p ro j ec t  a rea  (e j . t he r  on  t he  su r f ace  o r

d i r ec t l y  beneaLh  t he  sun face  member ) ,  t he  y i e l d  t o  t he  San  Ra fae I

R i ven  t sas in  i s  s l . j .Eh t J . -V  h i ghe r  ( ave rag ing  app rox ima te l . y  16  i nc l t es

pe r  yea r )  .

A  s i gn i f i can t  su r f ace  wa te r  qua l . i t y  samp l i ng  p rog ram has  been

con t l uc ted  i n  Ecc les  C reek  and  Hun t i ng ton  C reek  as  u re l l  as  i n  a

rep resen ta t i ve  samp l i ng  o f  seeps  and  s  p r i ngs  i n  t he  Sky l i ne

pe r rn i t  a rea .  The  f o l l o r r r i ng  b r i e { ' 1y  desc r i bes  t he  ma jo r  u l a te r

qua l i t y  cha rac te r i s t i c s  o f  t he  pe rm i t  a rea .

Su r f  ace  u l a te r  i n  t he  Sky l i ne  p ro j  ec t  a rea  i s  o f  a  ca l c i um

b ica rbona te  t ype .  To ta l  d i sso lued  so l i ds  concen tna t i ons  i n  t he

a rea  a re  gene ra l l y  l ou res t  dun ing  t he  mon ths  o f  Ap r i l  t h rough  June

u rhen  f l o r r r s  a re  h i ghes t  and  a f f ec ted  by  t he  d i l u t i ng  e f f ' e c t  o f

d i r ec t  snou lme l t .  As  f l o r r l s  dec rease  and  t he  ma jo r i t y  o f  t he  f l o r r l

i s  de r i ved  f r om seepage  o f  l oca l  g roundwa te r  sys tems ,  t he

d i l u t i on  e f f ec t  becomes  1es  s  p ronounced  and  concen t ra t i ons  t end

to  i nc rease  .  As  a  resu l t ,  t he  d i sso lued  so l . i ds  con ten t  o f

su r f  ace  u l a te r  i n  t he  a rea  ua r i es  f  r om l es  s  t han  lOO m i l l i g rams
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pe r  l i t e r  ( head r r l a te r s  o f  Hun t i ng ton  C reek  du r i ng  t he  h i gh  f l ou r

season )  t o  s l i gh t l y  g rea te r  t han  5OO m i l l i g rams  pe r  l i t e r  (Ecc les

Creek  du r i ng  l ow  f l ou r  cond i t i ons )  .

Suspended  so l i c l s  concen t ra t i ons  i n  t he  a rea  t end  t o  ua ry

p ropo r t i ona te l y  r r l i t h  f  l o r r r  ra te  .  Du r ing  the  s  nou lme l t  runo f f

season ,  concen t ra t i ons  a re  a l so  na tu ra l l y  h i ghe r  i n  Ec  c l es  Canyon

than  i n  t he  Hun t i nE ton  C reek  d ra i nage  bas in ,  Channe l  e ros ion ,

a l t hough  re l a t i ue l y  l ou r  t h roughou t  t he  a rea ,  appea rs  t o  be  more

ex tens i ve  i n  t he  s teepe r  Ecc les  Canyon  t han  i n  t he  Hun t i ng ton

Creek  Bas in  and  i s  p robab l y  t he  sounce  o f  mos t  o f  t he  i nc reased

sed imen t  concen t ra t i ons . Mud  s l i des ,  u rhen  p resen t ,  add

cons ide rab l y  t o  t he  suspended  so l i ds  concen t ra t i on

Hyd rogen  i on  ac t i v i t y  ( pH)  t ends

su r face  wa te rs  on  ancJ  ad jacen t

va ry i ng  no rma l l  y  be tween  7  , 3  and  I

wa te r  u ; i t h  l o r r l  ac i d i t y  and  h i gh

d ra inage  p rob lems  do  no t  deve lop

pe rm i t  a rea .

t o  be  ra the r  cons tan t  i n  t he

to  t he  Sky l i ne  p ro j  ec  t  a rea ,

, 2  .  The  bas  i  c  cond i t i on  o f  t he

a l ka l i n i t y  i nd i ca tes  t ha t  ac i d

as  a  resu l t  o f  m in i ng  i n  t he

To ta l  and  d i sso l ved  j . r on  measu remen t  va lues  va ry  r l i de l y

t hnoughou t  t he  a rea ,  w i t h  t he  po ten t i a l  sou rce  be ing  t he  i r on

con ta i ned  i n  B lac  khawk  Fo rma t i on  cemen t i ng  agen ts  .  To ta l  i r on ,

r r r h i ch  va r i ed  i n  measunemen ts  f  r om l ess  t han  O .  O l  t o  ove r  36

m i l l i g rams  pe r  l i t en  du r i ng  t he  obse rva t i on  pe !  i od ,  t ends  t o  be

somewha t  cJ i r ec t l y  r e l a ted  t o  t he  f l o r r r  r a te ,  and  i s  assoc ia ted

w i t h  sed imen t  l oad ing ,  I n  con t ras t ,  d j . s so lued  i r on  t ends  t o  be

much  more  cons tan t .

To ta l  manganese  concen t ra t i ons  i n  t he  a rea  we re  l ou l ,  va r y i nE

nonma l l y  be tween  O  ,02  and  ,  I 25  m i l l i g rams  pe r  l i t e r  .  No  d i s  t i nc t

seasona l  va r i a t i . o t t s  we re  no ted ,

Base l i ne  concen t ra t i ons  o f  va r i ous  cons  t i t uen t s  we re  no rma l l y

we l l  r r l i t t r i n  t he  S ta te  o f  U ta f r  s t andands  f o r  wa te r s  o f  t he  Sky l i ne

p ro jec t  a rea .
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A summary  documen t i ng  t he  u l a te r  qua l i t y  da ta  i n  t he  m ine  a rea  may

be  f ound  i n  Uo lume  4 .

2 ,4 .3  Sed imen t  Y ie Id

The  $ky l i ne  p ro j  ec t  a rea  has  a  sed imen t  y i e l d  u l h i ch  ave rages

app rox ima te l y  O .  +4  ac re - f ee t  pe r  squa re  m i l e  pe r  yea r ,  based  on

me t l r ods  deue loped  by  t f r e  Pac i f i c  Sou th r r r es t  I n te r -Agency  Commi t t ee

(1968 )  (Uo lume  A -1 ,  l l yd ro l ogy ,  page  49 ) .  Th i s  conue r t s  t o  a  t o ta l

annua l  y i e l . d  o f  I . 25  ac re * fee t  o f  sed imen t  t o  t he  P r i ce  R i ven

Bas in  and  3 .07  ac re - f ee t  o f  sed imen t  t o  t he  San  Ra fae l  R i ven

Bas in  ,  T ' he  ma j  o r i t y  o f  t h i s  sed imen t  i s  y i e l ded  as  suspended

sed imen t ,  u r i t h  on l y  a  sma l l  f  r ac t i on  oc  cu r r i ng  as  bed load  .

2  .  4  ,  4  Mon i  t o r i  ng  P rog  ram

The  su r f ace  wa te r  mon i t o r i ng  p rog ram ou t l i ned  i n  t h i s  sec t i on  i s

a  con t i nua t i on  o f  a  pnog ram appnoved  w i t h  t he  o r i g i na l  M in i ng  and

Rec lama t i on  P lan  app l i ca t i on .  I t  i n co rpo ra tes  p rac t i ces  des igned

to  p rov ide  t he  base l . i ne  da ta  necessa ry  t o  va l i c Ja te  t he

de te rm ina t i on  o f  t he  p robab l , e  hyd ro log i c  co r l sequences  o f  p roposed

and  ex i s t i ng  m in ing  and  rec l ama t i on  ope ra t i ons .  The  p rog ram a l so

i s  des igned  t o  mee t  s i t e  spec i f i c  r equ i remen ts  and  have  t l r e

f l ex i b i l i t y  f - r : r  change  i f '  necessany .  $un { ' ace  wa te r  mon i t o r i ng

p rog rams  ane  conduc ted  a t  each  o f  t he  app rop r i a te  s ta t i ons

iden t i f i e t l  i n  Tab le  2 ,3 ,7 -3  and  shown  on  P la te  2 ,3 ,6 -1 ,  Su r face

u la te r  s t a t i ons  i n  Ecc les  Canyon  we re  samp led  more  f r equen t l y  t han

those  on  Hun t i ng t . on  C reek  du r i ng  t he  i n i t i a l  phases  o t -  m in i ng .

Ecc les  Canyon  s t r eam s ta t i ons  as  shou ln  on  Tab l . e  2 ,3 ,7 -3  and  a re

ana l yzed  f o r  t hose  cons t i t uen t s  i den t i f i ed  i n  Tab Ie  2 ,3 ,7 -Z  t r t i t h

an  annua l  mon i t o r i ng  as  pe r  Tab le  2 .3 ,7 - I .  Sou th  Fo rk  t n i bu ta r y

s  ta t i on  CS ' -  l 5  r r r i 11  be  mon i to red  f  o r  f  l o r r r  on l y  beg inn ing  { t ra I I

1988 ,  The  pu rpose  o f  t h i s  s t a t i on  i s  t o  check  f o r  subs idence

e f f ec t s  f , r om l ong r r l a l l  m in i ng .

r REPLACES !! TEXT
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Samp les  a re  co l l ec ted  annua l l y  f r om a l l  su r f ace  wa te r  s t a t i ons

and  ana l yzed  as  ou t l i ned  i n  Tab le  2 .3 .7 -L .  These  samp les  a re

co l l ec ted  du r i ng  summer  l ou l  f l o r r r  i n  t he  mon th  o f  AuEus t  o r

Sep tember  each  yean .

As  m in ing  has  p rog ressed  t ou la rds  Hun t i ng ton  C reek ,  seasona l

samp les  f r om the  f i ve  Hun t i ng ton  C reek  s ta t i ons  ane  be ing

co l l ec ted  u l hen  access  pe rn r i t s  and  ana l yzed  as  ou t l i ned  i n  T ' ab les

2 .3 .7 -L  and  2 ,3 ,7 -2 .

Samp l . j . ng  u r i 11 .  con t j . nue  a t .  a l l  su r f ace  u l a te r  s t a t i ons  t h roughou t

t he  pos t -m in i ng  pe r i od  and  un t i l  t he  rec l a rna t i on  e f f o r t  i s

de te rm ined  success fu l  by  t he  regu la to r y  au tho r i t y .  Samp les  w i l l

a l so  con t i nue  t o  be  ana l yzed  f o r  t he  pa rame te rs  ou t l i ned  i n

Tab les  2  , 3  . 7 * l  and  2  , 3  , 7 *2  t hnoughou t  t he  pos t -m in i ng  pe r i od ,

un les  s  de le t i ons  i n  t he  l i s  t  o {=  pa rame te rs  i s  de te rm ined  t o  be

app rop r i a te ,

I n  add i t i on  t o  t he  above  ou t l i ned  mon i t o r i ng  p rog ram,  NPDES

d ischa rge  pe rm iLs  have  been  acqu i red  as  necessa ry .  Mon i t o r i ng

and  ope ra t i on  o f  a l l  su r f ace  wa te r  d i . s changes  a re  conduc ted  i n

ac  co rdance  w i t h  cond i t i ons  o f  t h i s  pe rm i t  .  A  copy  o f  t h i s  pe r rn i t

(NPDES No  UT-O023540 )  i s  appended  t o  Uo lume  A - .1 ,  Hyd ro logy

Sec t i on .  The  mon i t o r i ng  l oca t i ons  a re  shown  on  Map  2 ,3 ,6 -1 .

As  requ i red ,  u l a te r  qua l i t y  c f  a ta  co l l ec ted  f  r om the  su r f ace  ua te r

mon i t o r i ng  s ta t i ons  w i l l  be  subm i t t ed  t o  t he  U tah  D iu i s i on  o f  O i I ,

Gas ,  and  M in ing .  Such  repo r t s  u r i l . 1  no rma l l y  be  subm i t t ed  w i t h i n

90  days  o f  t he  end  o f  each  qua r te r .  An  annua l  r epo r t ,  wh i ch  w i l l

i n c l ude  a  summary  o f  t he  wa te r  qua l i t y  da ta  f o r  t he  p rev ious

yea r ,  w i l l  be  subm i t t ed  u r i t h i n  90  days  o f  t he  end  o f  each  yea r .

The  Pe rm i t t ee  conduc ted  a  sea rch

downs lope  a rea  wes t  o f  t he  rock

1984  and  f ound  no  seeps  o r  sp r i ngs

fo r  seeps  on  sp r i ngs  i n  t l r e

d i sposa l  s i t e  i n  t he  sp r i ng  o f

.  Shou ld  su r f ace  f l o t r l  occu r ,
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su r face  wa te r  mon i t o r i ng  u r i l l  be  ca r r i ed  ou t ,  t hough  t he

exceed ing l y  ephemera l  na tu re  o f  t he  u l a te r  f l o r r r s  i n  t he  a rea  r r r i l l

necessa r i l . y  a f  f ec t  t l ' r e  f r equency  o f  samp l i ng .  The  Pe rm i t t ee

comrn i t s  t o ' t he  f o l l ou r i ng  sun face  wa te r  mon i t o r i ng  p rog ram when

su r face  f l ow  i s  p resen t ,

1 .  Fou r  mon j . t o r " i ng  s ta t i ons  r r l i l l  be  es tab l i shed :  t t r t o

s ta t i ons  on  t he  d ra i nage  f r om the  eas t  and  t u to  s i t es  on  t he

d ra i . nage  f r om the  sou th ,  S ta t i ons  w i l . 1  be  l oca ted  bo th  above  and

be lo r r r  t he  rock  was te  d i sposa l  s i t e  i n  each  o f  t he  d ra i nages .

(See  Dnaw ing  2 ,3 ,6 *1 , )

2 ,  When  f  l o r r r  i s  p resen t ,  t hese  s ta t i ons  r r r i 11  be  mon j . t o red ,

uhen  access ib l e ,  d t  t he  same  f r eguency  and  f o r  t he  same

cons t i t uen t s  as  t he  s ta t i ons  i n  Ecc les  C reek .  The  da ta  u l i l . l  be

tabu la ted  and  repo r ted  i n  t he  same  manne r  as  t he  Sky l i ne  u ta te r

qua l j t y  da ta ,

3 .  The  da ta  f r om these  s ta t i ons  u l i . l . 1  be  eva lua ted  f o r

non -po in t  sou rce  con t . r i bu t i on  f r om gnound  wa te r  agu i f e r s .  Th i s

p rocedu re  o f ' f e r s  t he  bes t  po ten t i a l  f o r  de tec t i on  o f  g round  u l a te r

con ta r r i na t i on .

The  Uppe r  O 'Conno r  seam requ i red  a  b reakou t  t o  i r np rove

ven t i l a t i on ,  The  b reakou t  i s  on  a  sou th  f ac i ng  s l ope  i n  a  s i de

canyon  o f  t he  Sou th  Fo rk  o f  Ecc les  C reek  ( see  map  no ,  3 ,2 .11 -1 ) .

A  new  road  was  bu i l t  ac ross  t h i s  canyon  t o  ga in  access  t o  t he

b reakou t  a rea .  The  canyon  f  l o r r r s  wa te r  i n  a l l  bu t  t he  d r i es t  o f

yea rs  .  Du r i ng  cons t ruc t i on ,  t he  c reek  was  samp led  above  and

be lo r r r  t he  s i t e  on  a  da i l y  bas i s  ,  T  he  samp les  we re  t es ted  f o r

t o ta l  suspenc led  so l i c l s  and  se t t l eab le  so l . i ds  as  an  a i d  i n

regu la t i ng  cons t ruc t i on  ac t i v i t i e s  and  i n  jmp le rnen t i ng  con t ro l

measu res . Cons tnuc t i on  re l a ted  so l i ds  l ' l u c tua t i ons  we re

encoun te red  t h rouEhou t  t h i s  phase  o f  t he  pno j  ec t .
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2 ,4  SURF ACE t ' f  ATER HYDROLOGY

As  p reu ious l y  d j . s cussed ,  t he  Sky l i ne  pe rm i t  a rea  i s  l oca ted  i n

the  headu la tens  o { :  t he  Pn i ce  and  San  Ra fae l  R i ve r  Bas ins .

Snowme l t  i s  t he  p r ima ry  sou rce  o f  wa te r  f o r  t he  pe renn ia l  s t r eams

in  t he  t u l o  bas ins ,  r r r i t h  on l y  a  sma1 l  amoun t  o f -  t he  t o ta l  f l o r r l  i n

t he  reg ion  be ing  den i ved  f  r om na in f  a l l  .  As  a  resu l t ,  f  l o t r t

vo l umes  pe r  un i t  a rea  a re  h i gh  i n  t he  heac l r r r a te r s  and  l o r r r  nea r  t he

mou ths  o f  t he  two  bas ins .

The  qua l i t y  o f  su r f ace  wa te r  i n t he  headu ra te r s  r eg ion  i s

exce l l en t ,  u r i t h  t o ta l  d i sso l ved  so l i ds  ( ' f  DS)  concen t ra t i on

no rma l  l y  va ry i ng  be tween  lOO and  4AO m i l l i g rams  pe r  l i t e r .

l ' l ou l eve r ,  t h i s  qua t i t y  de te r i o ra tes  rap id l y  as  t he  s t r eams  c ross

t t r e  sa l . j . ne  Mancos  5ha le  downs t ream and  rece iue  i r r i ga t j . on  re tu rn

f l o t r l s  f r om Mancos -de r i vec j  so i 1s .  TDS concen t ra t i ons  i n  t he  P r i ce

and  Sa r r  Ra fae l  R i ve rs ,  nean  t he i r  con f l uence  w i t h  t he  Green

R ive r ,  gene ra l l y  va ry  be tu l een  1 ,  5OO and  4 ,  OOO m i l l i g rams  pe r

l i t e r .  Sed imen t  y i e l ds  i n  t he  two  bas ins  expe r i ence  s im i l a r

geoEraph i c  va r i a t i ons ,  u l i t h  t he  bu l k  o f  t he  sed imen t  y i e l ded  a t

t he  mou ths  o f  t he  two  ma jo r  r i ve r s  com ing  f r om those  a reas  wh i ch

a re  unde r l a i n  by  t he  h i eh l y  e rodab le  Mancos  Sha le .  Da ta

summar ies  p resen ted  i n  t h i s  sec t i on  a re  t aken  f ' r om  the  Sky l i ne

wa te r  gua l i t y  mon i t o r i ng  p rog ram,  Mundo r l= f  ( 1972 )  a ,nd

Sou theas te rn  Assoc ia t i on  o f  Gove rnmen ts  ( L979 ) ,  I n f o rma t i on

p resen ted  i n  t h i s  sec t i on  summar i zes  and  upda tes  t he  o r i g i na l

consu l t an t ' s  r epon ts  f ound  i n  Append i x  Uo lume  A* ' 1 ,

2 ,  + .  L  D ra inage  Bas in  Chanac te r i s t i c s

Pon t i ons  o f  f ou r  pe renn ia l  wa te r sheds  d ra i n  t he  Sky l i ne  p ro j  ec t

a rea  and  i nc l ude  t he  Ec  c l es  Canyon ,  GFeen  Canyon ,  W in te r  Qua r te r s

Canyon  (a11  t r i bu ta r i es  o f  P leasan t  Ua l l ey  C reek  i n  t f t e  Pn i ce

R ive r  Bas in )  and  uppe r  Hun t i ng ton  C reek  (a  t r i bu ta r y  o f  t he  San

Ra fae l  R i ve r ) .  C l r anne l s  d ra i n i ng  t he  pe rm i t  a rea  f o rm  dend r i t i c

pa t t e rns ,  w i ! h  s t r eam channe l s  o f  t he  a rea  f l o r r r i ng  i n  a l l  f ou r

ma jo r  d i r ec t i ons .  A l l  su r f ace  s t r eams  have  been  c l ass i f i ed  by
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t he  U tah  D i v i s i on  o f  Hea l t h  as  f o l l o t r r s :

p ro tec ted  f o r  domes t i c  use  u l i t h

p ro tec ted  f o r  co ld  u l a te r  aqua t i c

p ro tec ted  f o r  ag r i cu l t u ra l  uses

p r i on  t r ea tmen t  p roces  s  ,

1 i f e ,  and

inc l ud ing  s tockwa ten ing ,

o  lC

o  3A

.4

t l ec t r i c  Lake  has  been  c l . ass i f i ed  as  3A  and  4  wh i l e  Sco f i e l d

Rese rvo in  has  been  c l ass i f  i ed  as  1C ,  34 ,  4 ,  and  r r l e I l  as  28 ,

p ro tec ted  f o r  r ec rea t i ona l  uses ,  exc lud ing  su l imming .

S lope : s  on  t he  pe r rn i t  a rea  a re  s teep ,  ave rag ing  app rox ima te l y  31

pe rcen t .  Dom inan t  d ra i nage  aspec t s  a re  t o  t he  wes t  i n  t he

Hun t i ng ton  C reek  Bas in  and  t o  t he  eas t  i n  t he  P r i ce  R i ve r  Bas in .

The  l ands  cape  va r i es  g rea t1 . y  ,  u r i t h  mos t  o f  t he  pe rm i t  a rea  be ing

cove red  r r l j . t h  con i ' Fe r  and  aspen  vege ta t i ve  co tnmun i t i es .

Because  o f  t he  c l ima to log i ca l .  cond i t i ons  o f  t he  a rea  (  h i gh

p rec ip i t a t j . on  and  1 r : r r r  evapo t ransp i ra t i on  resu l t i ng  i n  excess

wa te r )  ,  t he re  a re  nu rne rous  wa te r  sou rces  i n  t he  Sky l . i ne  p ro j  ec t

a rea .  Mos t  o f  t hese  a re  undeve l c l ped  spn ings ,  seeps  and  s t r eams .

T 'he  one  no tab l y  deve loped  wa te r  body  l oca ted  pa r t i a l l y  i r r  t he

p ro j  ec t  a rea  i s  E lec t r i c  Lake ,  a  3  1 ,2OO ac re - f oo t  r ese rvo i r  u l hose

ups t ream t j  p  cove rs  a  sma l1  po r t i on  o f  t he  sou th r r l es t  co rne r  o { '

t he  p ro j  ec t  a rea  i n  t he  Hun t i ng ton  C reek  Bas in .  Th i s  r ese rvo i r

i s  owned  and  ope ra ted  by  U tah  Power  and  L i gh t  Co rnpany  a$  a

s to rage  f ac  j  1 i ' L y  f on  wa ten  used  a t  coa l - f i r ed  power  p l an t s  .

T  he  t h i c  k  uege ta t  j . ve  cove r  on  t f r e  p ro j  ec t  a rea  has  resu l t ed  i n  a

we l , l - -ma in ta i r r ed  so i l  o f -  h i gh  o rgan i c  ma t  t e r  con ten t ,  t l ' r us

deve lop ing  a  mone  open  so i l  s t r uc tu re  w i t h  h i gh  i n f i l t r a t i on

ra tes  .  As  a  nesu l t ,  t he  po ten t i a l  f  o r  r L rnoF f  f  r om a  ra i n fa l l

even t  on  t he  p ro j ec t  a rea  i s  1o r r r .  Thus ,  snou lme l t  p roduces  mos t

o f  t he  runo f ' f  f r r >m the  a rea  du r i ng  pe r i ods  t r l l r en  so i l s  a re  f r ozen

and  /  o r  sa tu ra ted  ,

2-37



2 .  4 .2  F lo r r r  Cha rac te r i s t i c s

T l re  seasona l  d i s t r i bu t i on  o f  f l o r r r s  i n  t he  pe renn ia l  s t r eams

d ra in i ng  t he .  p ro j ec t  a rea  i s  t yp i ca l  o f  wes te rn  h i gh  e l eva t i on ,

snowme l t  s t r eams ,  whe re  t he  ma jo r i t y  o f  t he  f l o r r l  occu rs  w i t h i n  a

re l a t i ue l y  sho r t  pe r i ocJ  o f -  t ime  i n  l a t e  sp r i ng  and  ea r l y  summer

(Ap r i 1 ,  May  and  June r ) .  F l o r r r s  i n  Hun t i ng ton  C reek  above  E lec t r i c

Lake  can  be  expec ted  t o  ua ry  f r om 1  t o  1OO cub i c  f ee t  pe r  second

r r l h i l e  t hose  o f  Ec  c l es  C reek  above  P leasan t  Ua l1ey  C reek  no rma l l y

va ry  be tu l een  1  and  50  cub i c  { : ee t  pe r  second .

The  wa te rsheds  d ra i n i ng  t he  p ro j ec t  a rea  y i e l d  an  ave rage  o f

app rox ima te l y  13 .5  i nches  o f  u l a te r  annua l l y  t o  t he  P r i ce  R i ve r

Bas in .  Hou leve r ,  because  t he  re l a t i ve l y  impe rmeab le  B lackha r r r k

Fo rma t i on  unde r l i es  a l l  o f  t he  l ' l un t i ng ton  C reek  Bas in  above  t he

sou t f r e rn  bounda ry  o f  t he  p ro j  ec t  a rea  (  e i t he r  on  t he  su r f  ace  o r

d i nec t l y  benea th  t he  sun face  rnember ) ,  t he  y i e l d  t o  t he  San  Ra fae I

R i ve r  Bas in  i s  s l . j . gh t l . y  t r i ghe r  ( ave rag ing  app rox ima te l y  16  i nc l t es

pe r  yea r )  .

A  s i g r r i f  i  can t  sun f  ace  wa te r  gua l . i t y  samp l i ng  p rog ram has  been

conduc ted  i n  Ecc les  C reek  and  Hun t i ng ton  C reek  as  r r l e l l  as  i n  a

nep resen ta t j . ve  samp l i ng  o f  seeps  and  sp r i ngs  i n  t he  Sky l i ne

pe r rn i t  a rea  .  The  { : o l l ou r i ng  b r i e f  1y  des  c r i bes  t he  ma j  o r  u l a te r

qua l i t y  cha rac te r i s t i c s  o f  t l r e  pe rm i t  a rea .

Su r face  wa te r  i n  t he  Sky l i ne  p ro j  ec t  a rea  i s  o f  a  ca l c i um

b ica rbona te  t ype .  To ta l  d i sso l ved  so l i ds  concen t ra t i ons  i n  t he

a rea  a re  gene ra l l y  l ou les t  dun ing  t he  mon ths  o f  Ap r i l  t h rough  June

when  f l o t r r s  a re  h i ghes t  and  a f f ec ted  by  t he  d i l u t i ng  e f f ec t  o f

d i r ec t  sno t r lme l t .  As  { : l o r r l s  dec rease  and  t he  ma j  o r i t y  o f  t he  f l o t r t

i s  den i ved  f r om seepage  o f  l oca1  g roundwa te r  sys te l ns ,  t he

d i l u t i on  e f f ec t  becomes  l ess  p ronouncecJ  and  concen t ra t i ons  t end

to  i nc rease  .  As  a  resu l t ,  t he  d i sso l ved  so l . i ds  con ten t  o f

s  u r f ac  e  wa te r  i n  t he  a rea  va r i es  f r om l es  s  t han  lOO m i l l i g rams
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pe r  l i t e r  ( headwa te rs  o f  Hun t i ng ton  C reek  du r i ng  t he  h i gh  f l ow

season )  t o  s l i gh t l y  g rea te r  t han  5OO m i l l i g rams  pe r  l i t e r  (  Ecc Ies

Creek  du r i ng  1ow  f l o r r l  cond i t i ons ) .

Suspended  so l i r J s  concen t ra t i ons  i n  t he  a rea  t end  t o  ua ry

p ropo r t i ona te l y  w i t h  f l o r r r  r a te .  Du r i ng  t he  snou lme l t  r uno f f

season ,  concen t ra t i ons  a re  a l so  na tu ra l l y  h i ghe r  i n  Ec  c l es  Canyon

than  i n  t he  Hun t i ng ton  C reek  d ra i nage  bas in .  Channe l  e ros ion ,

a l t hough  re l a t i ve l y  l o r r r  t h roughou t  t he  a rea ,  appea rs  t o  be  more

ex tens i ve  i n  t he  s teepe r  Ecc les  Canyon  t han  i n  t he  Hun t i ng ton

Creek  Bas in  an t J  i s  p robab l y  t , he  sou rce  o f  mos t  o f -  t he  i nc reased

sed imen t  concen t ra t i ons , Mud  s l i des ,  when  pnesen t ,  add

cons ide rab l y  t o  t he  suspended  so l i ds  concen t ra t i on

Hyd rogen  i on  ac t i v i t y  ( pH)  t ends

sun face  wa tens  on  ancJ  ad jacen t

va ry i ng  no rma l l . y  be tween  7  , 3  and  I

ua te r  w i t h  l o t r r  ac i d i t y  and  h i gh

d ra inage  p r ' ob le rns  do  no t  deve lop

pe rm i t  a rea .

t o  be  ra the r  cons  t an t  i n  t he

to  t he  Sky l i ne  p ro j  ec  t  a rea ,

. 2 .  The  bas i c  cond i t i on  o f  t he

a l ka l i n i t , y  i n< . f i ca tes  t ha t  ac i d

as  a  re l su l t  o f  m in i ng  i n  t he

To ta l  and  d i s  so l ved  i r on  measu remen t  va lues  va ry  u l j . de l y

t h roughou t  t he  a rea ,  r r l i t h  t he  po ten t i a l  sou rce  be ing  t he  i r on

con ta i ned  i n  B lac  khau rk  Fo rma t i on  cemen t i ng  agen ts  .  To ta l  i r on ,

r r l h i ch  van ied  i n  measu remen ts  f  r om l ess  t han  O .  O1  t o  oue r  36

m i l l i gnams  pen  l i t e r  du r i ng  t he  obse rva t i on  pe r i od ,  t ends  t o  be

somewha t  d i r ec t l y  r e l a ted  t o  t he  f l ou r  r a te ,  and  i s  assoc ia ted

w i t h  sed imen t  l " oad ing .  I n  con t ras t ,  d i sso l ved  i r on  t ends  t o  be

much  mone  cons tan t .

To ta l  manganese  concen t ra t i ons  i n  t he  a rea  we re  1ow ,  va ry i ng

nonma l l y  be t . u l een  O .O2  and  . L25  m i l l i g rams  pe r  1 i t e r .  No  t J i s t i nc t

seasona l  ua r i a t i . ons  we re  no ted .

Base l i ne  concen t ra t i ons  o f  ua r i ous  cons t i t uen t s  u ,e re  no rma l l y

r r r e l l  u l i t t r i n  t he  S ta te  o f  U ta f r  s t anda rds  f o r  wa te r s  o f  t he  Sky l i ne

p ro jec t  a rea .
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A summary  documen t i ng  t he  u l a te r  qua l i t y  r Ja ta  i n  t he  m ine  a rea  may

be  f ound  i n  Uo lume  4 .

2 .4 ,3  Sed imen t  Y ie l d

The  Sky l i ne  p ro j  ec t  a rea  has  a  sed imen t  y i e l d  u th i ch  ave rages

appnox ima te l y  O .  +4  ac re - f ee t  pe r  squa re  m i l e  pe r  yea r ,  based  on

me t t r ods  deve loped  by  t l r e  Pac i f i c  Sou thwes t  I n te r -Agency  Commi t t ee

(1968 )  (Uo lume  A -1 ,  Hyd ro logy ,  page  49 ) .  Th i s  conve r t s  t o  a  t , o ta1

annua l  y i e l d  o f  I  . 25  acne - fee t  o f  sed imen t  t o  t he  P r i ce  R iue r

Bas in  and  3 .07  acne* f l ee t  o f  sed imen t  t o  t he  San  Ra fae l  R i ven

Bas in  ,  T ' he  ma j  o r i t y  o f  t h i s  sed imen t  i s  y i e l ded  as  suspended

sed imen t ,  u r i t h  on l y  a  sma l l  f r ac t i on  oc  cu r r i ng  as  bed load  .

2  . 4  , 4  Mon i t o r i ng  P rog ram

The  su r f ace  wa te r  mon i t o r i ng  p rog ram ou t l i ned  i n  t h i s  sec t i on  i s

a  con t i nua t i on  o f  a  p rog ram app roved  r r r i t h  t he  o r i g i na l  M in i ng  and

Rec lama t i on  P la r r  app l i ca t i on ,  I t  i n co rpona tes  p rac t i ces  des igned

to  p rov ide  t he  base l . i rTe  da ta  necessa ry  t , o  va l i da te  t he

de te rm ina t i on  o f  t he  p robab1e  hyd ro log i . c  consequences  o f  pnoposed

and  ex i s t i ng  m in ing  and  rec l ama t i on  ope ra t i ons .  The  p rognam a l so

i s  des igned  t o  mee t  s i t e  spec i f l i c  r equ i remen ts  and  have  t l t e

f l ex i b i l i t y  f o r  change  i f  necessa ry .  Su r face  u l a te r  mon i t o r i ng

pnog rams  a re  conduc ted  a t  eac [ r  o f  t he  app rop r i a te  s ta t i ons

iden t i f i e c l  i n  Tab Ie  2 .3 .7 *3  and  shou rn  on  P la te  2 ,3 ,6 -1 .  Su r face

wa te r  s t a t i ons  i n  Ecc les  Canyon  we re  samp led  more  f r equen t l y  t han

those  on  Hun t i ng ton  C reek  du r i ng  t he  i n i t i a l  phases  o l=  t n i n i ng .

Ecc les  Canyon  s t r ea rn  s ta t i ons  as  shown  on  T ' ab l . e  2 ,3 ,7 *3  and  ane

ana l yzed  f o r  t hose  cons t i t uen t s  i c Jen t i f i ed  i n  Tab le  2 ,3 ,7 -2  w l t h

an  annua l  mon i t o r i ng  as  pe r  Tab le  2  , 3  , 7 -L .  $ou th  Fonk  t r i bu ta r y

s  t a t i on  CS*  15  r r r i l 1  be  mon i t o red  f  o r  f  l o r r r  on l y  beg inn ing  f - a11

1988 ,  The  pu rpose  o f  t h i s  s t a t i on  i s  t o  check  f o r  subs idence

e f f  ec t s  f  r om l ongu ra l1  m in i ng .
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Samp les  ane  co l l ec ted  annua l l y  f r om a I l .  su r f ace  u l a te r  s t a t i ons

and  ana l yzed  as  ou t l i ned  i n  Tab le  2 .3 .7 -L .  These  samp les  a re

co l l ec ted  du r i ng  summer  l ou r  f l o r r r  i n  t he  mon th  o f  AuEus t  o r

Sep temben  each  yea r .

As  m in ing  has  p rog ressed  t ou la rds  Hun t i ng ton  C reek ,  seasona l

samp les  f r om the  f i ve  Hun t i ng ton  C reek  s ta t i ons  a re  be ing

co l l ec ted  u l hen  access  pe rm i t s  and  ana l yzed  a$  ou t l i ned  i n  T ' ab1es

2  . 3  , 7 -L  and  2  , 3  , 7 -2  ,

Samp l . j . ng  t r l i l l .  con t j . nue  a t  a l l  su r f ace  u l a te r  s t a t i ons  t h roughou t

t he  pos t -m in i ng  pe r i ocJ  and  un t i l  t he  rec l ama t i on  e f f o r t  i s

de te rm ined  success fu l  by  t he  reEu la to r y  au tho r i t y ,  Samp les  r r l i 11

a l so  con t i nue  t o  be  ana l yzed  f o r  t he  pa rame te rs  ou t l i ned  i n

Tab les  2  , 3  , 7 *L  and  2  , 3  , 7 *2  t h roughou t  t he  pos t -m in i ng  pe r i od ,

un les  s  de le t i ons  i n  t he  l i s  t  o f  pa rame te rs  i s  de te rm ined  t o  be

app rop r i a te ,

I n  add i t i on  t o  t he  above  ou t l i ned  mon i t o r i ng  p rog ram,  NPDES

d ischa rge  pe rm i t s  have  be ren  acqu i red  as  necessa ry .  Mon i t o r i ng

and  ope ra t i on  o f  a l l  su r f ace  u l a te r  d i . s cha rges  a re  conduc ted  i n

ac  co rdance  r r r i t h  cond i t i ons  o f  t h i s  pe rm i t  ,  A  copy  o f  t h i s  pe rm i t

(NPDES No  U l -O023540 )  i s  appended  t o  Uo lume  A - -1 ,  Hyd ro logy

Sec t i on .  The  mon i t o r i ng  l oca t i ons  a re  shoun  on  Map  2 ,3  . 6 -1  .

As  requ i red ,  u l a te r  qua l i t y  c f  a ta  co l l ec ted  f  r om the  sun face  wa te r

mon i t o r i ng  s ta t i ons  w j . l l  be  subm i t t ed  t o  t he  U tah  D iu i s i on  o f  O i l ,

Gas ,  and  M in ing .  Such  repo r t s  t r r i I . l  no rma l . l y  be  subm i t t ed  w i t h i n

90  days  o f  t he  end  o f  each  qua r te r .  An  annua l  r epon t ,  wh i ch  w i l l

i n c l ude  a  summary  o f  t he  u l a te r  qua l i t y  da ta  f o r  t he  p rev ious

yea r ,  r r r i l l  be  sub rn i t t ed  r r l i t h i n  90  days  o f  t he  end  o f  each  yea r .

The  Pe rm i t t ee  conduc ted  a  sea rch

dou lns lope  a rea  u res t  o f  t he  rock

1984  and  f ound  no  seeps  o r  sp r i ngs

fo r  seeps  o r  sp r i ngs  i n  t l r e

d i sposa l  s i t e  i n  t he  sp r i ng  o f

.  Shou ld  sun face  f l o t r l  occun ,
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su r face  wa te r  mon i t o r i ng  r l i 11  be  ca r r i ed  ou t ,  t hough  t he

exceed ing l y  ephemera l  na tune  o f  t he  wa te r  f l o r r l s  i n  t he  a rea  u l i l l

necessa r i Ly  a f  f , ec t  t l r e  f r equency  o f  samp l i ng .  The  Pe rm i t t ee

commi t s  t o ' t he  f o l l o t r l i ng  su r f ace  u ra te r  mon i t o r i ng  p rog ram u lhen

su r face  f l ow  i s  p resen t ,

1 .  Fou r  mon i t o r i ng  s ta t i ons  r r r i l 1  be  es tab l i shed :  t t r l o

s ta t i ons  on  t he  d ra i nage  f r om the  eas t  and  two  s i t es  on  t he

d ra i . naEe  f  r om the  sou th .  S ta t i ons  w i l . l  be  l oca ted  bo th  aboue  and

be lou l  t he  rock  was te  cJ i sposa l  s i t e  i n  each  o f  t he  d ra i nages .

(See  D rau r i ng  2 .3 .6 . - l  . )

2 .  When  f ' l o r r r  i s  p resen t ,  t hese  s ta t i ons  u r i 11  be  mon i t o red ,

when  access ib l e ,  d t  t he  same  { i r equency  and  f o r  t he  same

cons t i t uen t s  as  t he  s ta t i ons  i n  Ecc les  C reek .  The  da ta  u l i l . l  be

tabu la ted  and  nepo r ted  i n  t he  same  manne r  as  t he  Sky l i ne  u l a te r

qua l  j . t y  da ta .

3 .  The  da ta  f r om these  s ta t i ons  r r l i l . l  be  eva lua ted  f o r

non -po in t  sou rce  con t r i bu t i r r n  f r o rn  g round  wa te r  aqu i f e r s .  Th i s

p rocedune  o f f e r s  t he  bes t  po ten t i a l  f o r  de tec t i on  o f  g round  wa te r

con ta rn i na t i on .

The  Uppe r  O 'Connon  seam regu i red  a  b reakou t  t o  imp rove

ven t i l a t i on ,  The  b reakou t  i s  on  a  sou th  f ac i ng  s l ope  i n  a  s i c l e

canyon  o f  t he  Sou th  Fo rk  o f  Ecc les  C ree ' r k  ( see  map  no ,  3  . 2 ,  11 -1 )  ,

A  new  road  was  bu i l t  ac ross  t h i s  canyon  t o  ga in  access  t o  t he

b reakou t  a rea .  The  canyon  f  l o r r l s  wa te r  i n  a l l  bu t  t he  d r i es t  o f

yea rs  .  Du r i ng  cons t ruc t i on ,  t he  c reek  was  samp led  above  and

be lo r r l  t he  s i t e  on  a  da i l y  bas i s  ,  t  he  samp les  h ,e re  t es ted  f o r

t o ta l  suspended  so l i ds  anc l  se t t l eab le  so l . i ds  as  an  a i d  i n

regu la t i ng  cons t ruc t i on  ac t i u i t i e s  and  i n  jmp lemen t i ng  con t ro l

measu res . Cons t ruc t i on  re l a ted  so l i ds  f l uc tua t i ons  we re

encoun te red  t h roughou t  t h i s  phase  o f  t he  p ro j  ec t .
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2 . 5  H Y D R O L O G I C A L  I M P A C T S  O F  M I N I N G  A C T I U I l - I [ S

Presen ted  i n  t he  f o l l o r r r i ng  subsec t i ons  a re  summar ies  o f  t he

hyd ro log i ca l  impac t s  o f  t he  m in ing  ac t j  v i t i e s  o f  t he  Sky l i ne

p ro j  ec t  .  The  de ta i l s  bac  k i ng  t he  conc lus i ons  s ta ted  i n  t h i s

sec t i on  and  supp lemen ta l  d i scuss ion  can  be  f ound  i n  t he  Hyd ro logy

Sec t i on  o f  Append i x  Uo Iume  A*1 .  De ta i l s  o f  t he  consu l t an t r s  l t l o r r t

ca l cu la t i ons  may  be  f ou r rd  i n  t t r e  f l ood  p l " an  ca l cu la t i ons  a l so  i r t

Append i x  Uo lume  A -1 .

T f re  po ten t i a l  t r yd ro l . og i c  impac t s  d i scussed  he re in  r ep resen t  t he

la tes t  i n f o rma t i on  aua i l ab le  and  ,  gene ra l l y ,  co r respond  t o  t he

consu l t an t f s  o r i g i na l r epo r t . (See  Gene ra l  Hyd ro log i c

Cons ide ra t i on  Re la ted  t o  Coa l  Deve lop rnen t  and  Subsequen t  Impac t s ,

Uaughn  Hansen  Assoc ia tes ,  Feb ruany  1981 ,  f ound  i n  Append i x  Uo Iume

A-1 .

2 .5 ,L  Po ten t j . a l l y  A f f ec ted  Na te r  R igh t s

Su r face  and  g roundu la te r  r i gh t s  i n  t he  gene ra l  p ro j  ec t  anea  a re

p r i r na r i l y  f o r  s t ockwa te r i ng  and  i r r i ga t i on .  S tocku la te r i ng  r i g t t t s

a re  l oca ted  a lmos  t  en t i r e l y  ancJ  d i r e  c  t l y  on  t he  s  t r ea tns  .  The

nea res t  i r r i ga t i on  r i gh t s  a re  cen te red  a round  t he  t u ro  a reas  o f

Sco { : i e l d  and  i n  F l a t  Canyon ,  sou thu les  t  o f  t he  pe r rn i t  a rea .

I n r i ga ted  l ands  cons i s t  p r ima r i l y  o f  pas tu re .  O r r l y  s t ockwa ten ing

r i gh t s  a re  p resen t  i n  t he  Sky l i ne  pe r rn i t  a rea .  On l y  one  sp r j , ng

in  t l r e  pe rm i ' t  a rea  has  a  f i l ed  wa te r  r i gh t ,  A  l j .m i t ed  number  o f

r r r e l l s  a re  l oca ted  i n  t he  gene ra l  a rea ,  none  o f  u l h i ch  a re  l oca ted

d i rec t l y  on  t he  p rope r t y ,

2  , 5  , 2  M in i ng  Impac t  on  Wa te r  Quan t i t y

Due  t o  t he  h j . gL r  sha le  con ten t  o f  t he  B l . ack l r a r r r k  Fo rma t i on ,

necha rge  t o  t he  deep  gnounc i  wa te r  sys tem th rough  t he  B lackha r r r k

Fo rma t i on  i s  s1ou r ,  F rac tu res  i n  t he  f o rma t i on  sea l  r ead i l y  due

to  swe l l i ng  o f  t he  ben ton i t i c  sha le  when  we t .  As  a  resu l t ,  t he

impac t  o f  m in i ng  ( i nc l ud ing  subs idence )  on  t he  quan t i t y  o f  wa te r

2-46



i n  t he  pe rm i t  a rea  r r r i l 1  be r  m in ima l  .  (A  d i scuss ion  o f  t he  m in inE

impac t s  on  t he  aqua t i c  r esou rces  may  be  f ound  i n  Sec t i on  2 .8 . )

Hhen  subs idence  occu rs ,  t he  subs idence  c racks  shou ld  sea l

rap i t l l y ,  p reven t i ng  t he  deep  pe rco la t i on  and  subseguen t  1os  s  o f

wa ten  p rev ious l y  des t i ned  f o r  sp r i ngs  and  o the r  u l a te r  sou rces .

The  l oca t i on  o f  a  sp r i ng  may  change  by  a  f ew  fee t ,  bu t  no

s ign i f i can t  l oss  o f  u l a te r  i s  an t i c i pa ted , The  s  ea l i ng  o f

po ten t i a l  c racks  w i l l  be  acce le ra ted  u l he re  subs idence  occu rs

unde r  s t r eam bod ies ,  due  t o  t he  na tu ra l  depos i t i on  o f  s i l t  i n  t he

s t r r l a rn  channe l  a l ong  w i t h  t he  swe l l i ng  o f  t he  sha le .

A l t hough  t he  B lackhawk  Fo r rna t i on  i s  sa tu ra ted  above  t he  pnoposed

mine  wo rk i ngs ,  a  r a the r  sma l l  quan t i t y  o f  wa te r  i s  be ing

encoun te red  i n  t he  m ine  due  t o  t he  i n rpe r rmeab le  na tu re  o1 '  t he r

f  o rma t i on  ,  r r l h i  c  h  l i r n i t s  t he  re  c  ha rge  ra t , e  an t J  t he  ab i l i t y  o f -  t he

roc  k  t o  nead i l _v  y i e l d  u l a te r  .  
- t  he  i n f  l ou r  t o  t he  m j . ne  has  been

abou t  1O-15  ga l l ons  pe r  m inu te  pe r  ac t i ve  { ' ace ,  u l i t h  m ine  en t r i es

Eene ra l l y  d r y  app rox ima te l y  lOO to  2OO fee t  up *d ip  f r om the

{ : ace  .  Some  roo f  bo l t  ho Ies ,  howeve r ,  con t i nue  t o  f  l ow  up  t o  2

GPM fo r  an  ex tended  pe r i od  o f  t ime .

Na te r  encoun te red  i n  t he  m ine  i s  e i t he r  u t i l i zed  unde rgnound  as

p rocessed  u l a te r  o r  i s  pumped  f r om the  m ine .  (P rocedu res  f o r

hand l i ng  o f  m ine  wa te r  a re  d i scussed  i n  de ta i l  i n  Sec t i on  3 ,2 .

I nd  j . genous  u l a te r  as  soc ia ted  r r r i t h  t he  coa l  r r r i l . l  be  removed  f  r om

the  a rea .  Th i s ,  hou leuen ,  r r r i l l  r ep resen t  on l y  a  sma l l  f  nac t i on

compared  t o  t he  wa te r  f l o r r r i ng  f r om the  L r Jasa t ch  P la teau .  The

wa te r  pu rnped  f r om the  m ine  i s  added  t o  t he  f l o r r l  o f  Ecc les  C reek

and  has  a  pos i t i ve  and  s tab i l j . z i ng  e f f ec t  on  t he  aqua t i c  sys te lT t s ,
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The  cons tnuc t i on  o f  su r f ace  f ac i l i t i e s  u t i l i zed  i n  con j  unc t i on

u r i t h  t he  Sky l i ne  M ines  (  ya rd  a reas  ,  r oads  ,  conveyo r  l i nes  ,  e t c  ,  )

r esu l t ed  i n  t empona ry  i nc reases  i n  t he  suspended  sed imen t

concen t ra t i on  o f  t he  ad j  acen t  s t r eam.  Howeue r ,  because  o f  t he

regu la to r y  r equ i remen t  t ha t  sed imen t  con t ro l  measu res  be  p rou ided

fo r  a l l  a reas  o f  su r f ace  d i s t unbance ,  concen t ra t i ons  o f  suspended

ma te r i a l  we re  s iEn i f i can t l y  r educed .  M in im i za t i on  e f f l o r t s ,

howeu r ' ! r ,  me t  u r i t h  ua ry i ng  deg rees  o f  success .

Ove r  l onE  pe r i ods  o f  t ime ,  g roundwa te r  i n  t he  l r l asa t ch  P la teau  ca r l

be  expe  c  t ed  t o  { r l . ou r  t owa rd  s  t he  l ow land  s  i f  no t  r emov  ed  ,  pas  s  i  ng

th rough  sa l i ne  sha les  and  emerg ing  t o  augmen t  s t r eamf l ou r  u l i t h  a

d i sso l vecJ  so l i ds  con ten t  t ha t  s i gn i f i can t l y  exceeds  t he

concen t ra t i ons  f ou r rd  i n  t he  headu la te r s  a rea .  Because  t he  l i k y l i ne

M ines  r r r i I l  ac t  as  i n t e r cep to r  d ra i ns ,  t he  g roundu la te r  t ha t  i s

b rough t  t o  t he  su r f ace  f r om the  m ines  has  a  much  l ou le r  d i sso l ved

so l i ds  con t -en t  t han  u rou ld  have  ex i s t ed  i f  t he  wa te r  was  t o

con t i nue  i t s  downward  movemen t  t h rough  sha ley  l aye rs .  Thus ,  t he

m ines  u r i l 1  have  some  bene f , i c i a l  impac t  on  t he  chem ica l  qua l i t y  o f

u l a te r  i n  t he  reg i r r n ,  The  i nc reased  f l o r r r ,  pa r t i cu l a r l y  du r i nE  t he

su rnmer  l o t r r  { r l ow  pe r i od ,  appeans  t o  bene f i t  t he  Ecc les  Cneek

f i she ry  by  c rea t i ng  f ' l o r r l  and  t empera tu re  s tab i l i za t i on .  A l t hough

suspended  sed imen t  and  o i l  and  g rease  may  i nc rease  a t  t l r e  m ine

mou th ,  t hese  cons t i t u t en t s  a re  removed  du r i ng  t he  t r ea tme in t

p rocesses  descn ibed  i n  Sec t i on  3 .2 .

Because  o f  t he  h i gh  a l . ka l i n i t y  and  l o r r r  ac i d i t y  concen t ra t i ons  i n

the  a rea  ( cJ i f f e r i ng  nonma l l y  by  t r r l o  o rde rs  o f  magn i t ude ) ,  ac i d

d ra inage  p rob lems  do  no t  oc  cu r  as  a  r esu l t  o f  m in i ng  .  Th i s  i s

suppo r ted  by  t he  { : ac t  t ha t  coa l  i n  t he  a re ra  has  a  l o r l  su l p l ' r un

con ten t .

I REPLACES ! ! TEXT
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2 ,5 .3  A l t e rna t i ve  Wa te r  Supp l&

OSM Regu la t i on  30  CFR 783 ,17  requ i res  t ha t  a l t e rna t i ve  sou rces  o f

wa te r  supp l y  be  i den t i f i ed  i f  m in i ng  impac t s  w i l l  r esu l t  i n  t he

con tam ina t i on ,  d im inu t i on ,  oF  i n te r rup t i on  o f  ex i s t i ng  sou rces  .

Because  no  s i gn i f i can t  adve rse  hyd ro log i c  impac t s  a re  expec ted  as

a  resu l t  o f  m in i ng  i n  t he  Sky l i ne  pe rm i t  a rea ,  no  i nd i v i dua l  o r

co l l ec t i ve  sou rce  o f  a l t e rna t i ue  u l a te r  supp l y  has  been  i den t i f i ed .

Hou leve r ,  t he  Pe rm i t t ee  p resen t l y  ou lns  248  ac re ' - f  ee t  o f  wa te r

r i gh t s  i n  t he  Sco { : i r r I d  Rese rvo i r .  O f  t hese  wa te r  n i gh t s ,  u l a te r

su f f i c i en t  f o r  t he  Pe rm i t t ee ' s  needs  has  been  exchanged  f o r

r i gh t s  f r om u re l l s  l oca ted  nea r  t he  m ine  s i t e  and  a t  t he  mou th  o f

Ecc les  Canyon  f o r  use  i n  cu l i na ry  and  dus t  supp ress ion  wa te r

sys tems  .  O f  t h i s  2+8  ac re - f ee t ,  a  148  ac re - f oo t  exchange  has

a l ready  be ien  app roved  by  t he  S ta te  Eng inee r  o f  U tah .

The  Pe rm i t t ee  r r l i l 1  r ep lace  t he  u l a te r  supp l y  o f  any  l and  owne r

such  a  wa te r  supp l y  p roves  t o  be  con tam ina ted ,  d im in i shed

in te r rup ted  as  a  resu l t  o f  t he  Sky l i ne  m in ing  ope ra t i ons .

r REpLACES !! _ TEXT t
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2 ,6  CL IMATE

The  c l ima te  o f  t he  Sky l i ne  M ines  a rea  i s  t yp i ca l  o f  suba lp i ne

a reas  i n  t he  cen t ra l  r eg ion  o f  U tah .  I n  gene ra l ,  t he  summer

season  i s  sho r t  r r l i t h  max imum tempera tu re  read ings  (  Fo )  i n  t he

8O 's  and  m in imum read inEs  i n  t he  40 t s .  Fa11  and  sp r i ng  seasons

a re  e r ra t i c  i n  na tu re  w i t h  snow  p rec ip i t a t i on  occu r r i ng  as  ea r l y

as  Sep tember  and  as  l a te  as  June .  L r f i n t e r s  a re  o f t en  seve re ,  w i t h

reco rded  t empera tu res  o f  - 3OoF  o r  be lo r r r .  Snou l  f r equen t l y  r ema j . ns

on  t he  g rou  nd  f nom Nov  ember  un t i l  June  . P re -cons  t r uc t i on

me teo ro log i ca l  s t ud ies  pe r f o rmed  f ' o r  t he  penm i t t ee  s l t o t r l  t t r a t  t he

p reva i l i ng  w ind  d i r ec t i on  u l i t h i n  t he  gene ra l  a rea  o f  t he  Sky l i ne

M ines  s i t e  i s  sou th - . sou th r r l es t .  W inds  a re  gene ra l l y  pana l l e1  t o

the  canyons  excep t  du r i ng  s  t o r rn  pe r i ods  .  Seasona l  r r l i " nd  d i r ec t i on

va r i ance  i s  m in i n ra l ,

A t  t he  m ines i t e ,  a  U ,5 .  Wea the r  Bu reau  s ta t i on  has  been

es tab l i shec l  anc l  ave rage  mon th l y  t empe ra tu res  range  f  r om 150F  i n

Janua ry  t o  600F  i n  Ju1y .  Ex t re tne  t e rnpe ra tu res  a re  abou t  - 4Oo  and

8OoF .  Aue rage  annua l  p rec ip i t a t i on  i s  25 - - j c * . * ! q__ inches ,  i nc l ud ing

I  i nches  o f  r a i n fa l l  f r om May  t o  Sep tember .  Po ten t i a l

evapo tnansp i ra t i on  i s  l ess  t han  18  i nches  pe r  yea r .  Snow fa l l s

gene ra l l y  occu r  du r i ng  t he  mon ths  o f  Oc tobe r  t h rough  May .  Du r i ng

th i s  pe r i od ,  snow  accumu la t i on  ave rages  4 .5  f ee t .  Max imum snow

dep th  t o  be  expec ted  i s  9  f ee t .  A l t hough  no  s i t e  spec i f i c

wea the r  da ta  i s  co l l ec ted  a t  t he  ra i l r oad  l oadou t  a rea  and  t he

u las te  r ock  d j . sposa l  a rea ,  obse rva t i ons  i nd i ca te  t ha t  t hey  rece j . ve

l ess  mo i s tu re  t han  t he  m ines i t e  and  t he re l : o re  a re  assumecJ  t o

rece i ve  l ess  t l r an  2b  i nc l r es  o f  mo i s tu re  uu . f i  
-G ;F  - f o i  - no i rU i "g

pu rposes .

'  REPLACES !! TEXT
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2  , 6  ,  I  C l ima to log i  ca1  and  A i r  Qua l i t y  Mon i t o r i ng  P rog ram

To  p rou ide  c l ima to log i ca l  and  a i r  qua l i t y  i r r f o rma t i on  spec i f i c  t o

the  Sky l i ne  g i nes  s i t e  a rea ,  t he  Pe rm i t t ee  con t rac ted  u l i t h  Rad ian

Corpo ra t i on  o f  Aus t i n ,  Texas ,  t o  conduc t  an  a i r  mon i t o r i ng

p rog ram fo r  a  one -yea r  pe r i od  beg inn ing  Janua ry ,  1979 .

The  mon i t o r i ng  pnog ram,  des igned  t o  gene ra te  s i t e  spec i f i c  da ta

o f  t he  a i r  qua l i t y  and  rne teo ro log i ca l  cond i t i ons  o f  t he  Sky l i ne

anea ,  i nvo lues  t h ree  sepa ra te  mon i t o r i ng  phases  p reope ra t i ona l ,

cons t ruc t i on ,  and  ope ra t i ona l  ( 1 i f e  o f  t he  m ines ) .  The

p reope ra t i ona l mon i t o r i ng p rog ram i nc l uded  con t i nuous

the  Sky1 ine  s i t e  a rea  f on  a  L2  mon thme teo ro log i ca l  mon i t o r i ng  o f

! ADDITION TO I ! TEXT !
!  Sec t ion  2 .6  Paqe  2 -50  ! lSec t ion  2 .6  Pas .e  2 -50A Date  07107189 !
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pe r i od  and  24 -hou r  t o ta l .  suspended

e  v  e  r y  t h i  r d  day  f o r  a  pe  r i od  o f

L979> .  T r r r o  l oca t i ons ,  Boa rd inghouse

se lec tecJ  as  .mon i t o r  s t a t i on  s i t es

mon i t o r i ng  p rog ram.

pa r t i cu l a te  (TSP)  mon i t o r i ng

s i x  mon ths  (  beg inn ing  MaY  ,

Peak  and  Ecc les  Canyon ,  we re

fo r  t he  p reope ra t i ona l  phase

On  Ju l y  I  ,  1984 ,  dn  app roved  NOAA u , ( - \ a the r  s t a t i on  Nas  p l aced  i n

ope ra t i on  a t  t he  po r t a l  a rea .  Ope ra to r s  we re  t r a i ned  by  t he

Na t i ona l  Hea the r  Senv i ce  and  a re  con t i nu ing  t o  r eco rd  t empera tune

and  p rec ip i t a t i on  da ta .  These  da ta  a re  add ing  t o  t he  ava i l ab le

base l i ne  s ta r t ed  by  Rad j . an  Co rpo ra t  j . on .  A l l  c l ima to log i ca l  da ta

ob ta i ned ,  i nc l ud ing  t ha t  t aken  a t  t he  m ine ,  a re  pub l i shed  mon th l y

by  t he  Na t i ona l  C l ima t i c  Da ta  Cen te r ,  As f t v i l l e ,  No r th  Ca ro l i na .
' I he  

c l ima to log i ca l  sumrnan ies  p resen ted  i n  t h i s  documen t  a re  t aken

f rom the  NOAA repo r t s  o f  198  1  t h roug l r  Ma rch ,  1986  .  A  summary  o f

t hese  da ta  i s  i nc l uded  i n  Uo lume  4 .  The  comp le te  Rad  j . an

Corpo ra t j . o r r  r epo r t  may  be  f ound  i n  t he  A j . r  Qua l i t y  Sec t i on  o f

Append i x  Vo1ume  A -1 .

A l l  egu ipmen t  u t j . l i zed  by  Rad j . an  i n  t he  pen fo rmance  o f  a j . r

qua l i t y  and  me teo ro log i ca l  samp l i ng  was  app rovec l  by  t he  EPA fo r

use  i n  s im i l a r  app l i ca t i ons .  Fo l l ou r i ng  a re  de ta i l ed  d i scuss ions

o l=  t he  p reope ra t i ona l  mon i t o r i ng  p rog ra rns  conduc tecJ  a t  each  s i t e .

Boa rd inghouse  Peak  Mon i t o r i ng  P rog ram

The  l ack  o f  e l ec t r i ca l  power  a t  t he  Sky l i ne  M ines  s i t e  du r i ng  t he

mon i t o r i ng  pnognam requ i red  t he  se lec t i on  o f  Boa rd inghouse  Peak

as  t he  l oca t i on  o f  t he  con t i nuous  mon i t o r i ng  sys tem.  Boa rd ing -

l r ouse  Peak  i s  2  m i l es  t o  t he  sou th  o f  t he  Sky l i ne  po r t a l  s i t e .

On  Boa rd inghouse  Peak ,  an  ex i s t i ng  she l t e r  r r r i t h  su f f i c i en t

e l ec t r i ca l  pou re r "  was  adap ted  t o  house  t he  da ta  acqu i s i t i on

sys tems  .  A t  t he  B r rand inghouse  Peak  s i t e ,  t he  I non i t o r i ng  p rog ram

inc luded :

o  Con t i nuous  me teono log i ca l .  mon i t o r i ng  o f  r r l i nd  speed ,  w ind

d i rec t i on ,  and  t e rnpe ra tu re  a t  a  t en  me te r  I eue1 .
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So la r  r ad ia t i on  and  ra i n fa j . ] - / snow fa l l

con t i nuous l y  a t  gnound  1eve1 .

a re  reco rded

.  A  ba t t e r y -powered  mechan i ca l  wea the r  s t a t i on  f o r  r ec j undancy

and  assun ing  da ta  ga the r i ng  i n  t he  even t  o f  power  f ' a i l u re .

o  Twen ty - f ou r  hou r  h i gh  vo lume  pa r t i cu l a te  samp les  co l l ec t i on

eve ry  t h i r d  day  (beg inn ing  o r ' t  o r  abou t  May  1 ,  L979 )  t r l i t h

mon i t o r i ng  t o  con t i nue  { r o r  a  s i x  mon th  pe r i od .

No i se  mon i t o r i ng ,  pe r f o rmec i  t r . u i ce ,  once  i n  t he  sp r i ng  and

aga in  i n  t he  f a I l  o f  I 979 .  Each  f i e l d  samp l i ng  i nvo l ved  a

th ree  t o  f ou r  day  samp l i  ng  pe r i od  .

I  Uppe r  a i r  s t ud ies  o f  r r r i nd  speed ,  r r r i nd  d i nec t i on ,  t empena tu re

and  a i r  p ressu re  pe r f o rmed  once  each  mon th  us ing  a

Rad iosonde - t ype  sys tem.

I cc1es  Canyon  Mon i t o r i ng  P rog ra r l

To  ob ta i n  da ta  a t  t he  l oca t i on  o f  t he  $ky l i r r e  po r t a l  s i t e ,  Rad ian

Corpona t i on  pos i t i oned  a  ba t t e r y *powered  mechan j . ca l  wea t l r en

s ta t i on  r r l i t h i n  t he  bounda r i es  o f  t h i s  s i t e .  The  mechan i ca l

wea then  s ta t i on  mon i t o r s  r r r i nd  speed ,  r r , r i nd  d i r ec t i on  a r t d

tempera tu re .  The  mon i t o r i ng  p rog ram i n  Ecc les  Canyon  u ,as

des igned  t o  co inc i de  w j . t h  t he  mon i t o r i ng  pe r i ods  o f  t he

Boa rd inghouse  Peak  p rog ra rn .

Rad ian  Conpo ra t i on  a l  so  mon i t o red  TSP  a t  ua r i ous  l oca t i ons  i n

Ec  c l es  Canyon  t o  p rov ide  s i t . e  spec i f  i c  da ta  f  o r  t he  Sky l  j . ne

po r ta l s  .  Mon  j . t o r i ng  a t  t he  po r t a l  s i t e  l oca t i on ,  u l h  j . ch  1ac  ked

con t i nuous  e l ec t r i ca l  power ,  r equ i red  po r t ab le  e l ec t r i ca l

gene ra t i on  and  supe rv j . s i on  f o r  each  z4 -hou r  samp le  pe r i od .  Ten

samp les  wene  t aken  co inc i d i ng  r r r i t h  samp l i ng  days  a t  t he

Boa rd inghouse  Peak  f ac i l i t y .  TSP  samp les  we re  a l so  co l l ec ted  on

a  t h ree  day  bas i s  a t  t he  mou th  o f  Ecc les  Canyon ,  nea r  C lea r

C reek ,  U tah ,  wh i ch  i s  t he  l oca t i on  o f  t he  t r a i n  l oad -ou t

f ac i l i t i e s  f o r  t  he  Sky l i ne  f ac i l i t i e s  f o r  t he  Sky l i ne  M ines  .
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2  , 6  , 2  Synops i s  o f  Da ta

A  summary  d i scuss ion  o f  t l r e  Rad ian  Co rpo ra t i on  repo r t  f o l l o t r t s

The  resu l t s  o f  t he  me teo ro log i ca l  and  a i r  qua l i t y  s t ud ies  i nd i ca te

tha t  t he  a i r  qua l i t y  o f  t he  Sky l i ne  p ro j  ec t  a rea  i s  ue ry  good  t o

exce l l en t  ,  A i n  i n  Ec  c l es  Canyon  du r i ng  1979  was  o f  poo re r  qua l i t y

due  t o  an  unpaved  d i r t  r oad  l ead ing  f r om the  mou th  o f  t he  canyon

up  pas t  t he  p roposed  po r t a l  s i t e .  The  Pe rm i t t ee ,  i n  con j  unc t i on

r r r j . t h  t he  S ta te  o f  U tah ,  t h rough  t he  U tah  Resou rce  Deve lopmen t

Ac t ,  paved  t h i s  r oad  i n  LgS2  t o  accommoda te  t r a { : f  i c ,  u th i ch

resu l t ed  i n  a  r educ t i on  o f  pa r t i cu l a te  em is  s i ons  f r om road

t  na f f i  c  .

P rese r r t ed  be r l ou ;  i s  a  summary  o f  t f r e  mon i t o r i ng  p rog ra l f l  r esu l t s

f r om Janua ry  1 ,  1979  t h rough  Decemben  3  1 ,  1979 .

Boa rd inghouse  Peak  Mon th l y  ave rages

Wind  Speed  (MPH )

Tempera tu re  (o f )

Py ranon te te r  (  Lang leys  )

Ne t  Rad iome te r  (  Lang leys  )

To ta l  Suspended  Pa r t i cu l a tes

(ug /  cu .  m)

Ecc les  Canyon  Mon th l y  Ave rages

Wind  Speed  (MPH )

Tempena tu re  (oF )

C Iea r  C reek

--, j=-g!u.--

L t , 7

18 ,4

15L  , 2

31 .5

23 ,O

*H-isb-*
T7 .L

57  . 6

678 .5

294,  r
49 .5

Auere-qe
14 ,7

37 .3

413 .5

150 ,2

30 .3

--.-l-qw. .-".
1 ,5

-1 .4

HLq-h .-. A-v..graqe-

3 .5  2 ,5

63 .2  35 .5

T l re  TSP  samp led  a t  t he  C lea r  C reek  mon j . t on ing  s ta t i on  ave raged

61 .7  ug l cu .m .
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a

Upper -Leve l  A tmosphe r i c  S tud ies

Dur i ng  t he  uppe r -1eve I  a tmosphe r i c  s t ud ies  seve ra l  d i f f e ren t

wea the r  cond i t i ons  oc  cu r red  .  The  s  t ud ies  de te rm ined  t he

re la t i ons l r i p  o f  t he  t opog raph i ca l  f ea tu res  and  t empera tu re  and

r r l i nd  f l ow  e f f ec t s .  The  f i nd ings  we re :

Deep  su r f ace *based  t empera tu re  i nve rs i ons  we re  de tec ted  i n

Ecc les  Canyon  du r i ng  seve ra l  mo rn ing  p i l o t  ba l l oon  runs .

These  i nve rs i on  l aye rs  r anged  i n  dep th  f r om abou t  lOO me te rs

to  5OO me te rs .

Du r i ng  t  l r e  Ju1 . y  samp l i ng  pe r i od ,  so la r  r ad ia t i on  was  f  ound  t o

resu l t  i n  l a rge  i nc reases  i n  t empe ra tunes  nea r  t he  su r f ace  o f

Ecc Ies  Canyon ,  wh i l e  a t  t he  Boa rd inghouse  Peak  s i t e ,  t he

day t i r ne  i nc rease  i n  t empe ra tu re  was  re l a t i ve l y  sma11 .

Mos t  o f  t f r e  Ecc les  Canyon  a f t e rnoon  sound ings  du r i ng  t he  Ju l y

samp l i ng  pe r i od  sho r r l ed  t ha t ,  even  a t  he igh t s  we l l  aboue  t he

tops  o f  t he  canyon  u l a l 1s ,  t empe ra tu res  u ,e re  no tab l y  wa r tT te r

t han  du r i ng  t he  morn ing  a t  t he  same  1eve1s ,  i nd i ca t i ng  t ha t

hea t j . ng  o f  t he  canyon  f l oo r  on  sunny  days  i n f l uenced

tempera tu res  a t  c ( ) ns i de rab le  he igh t s  aboue  t he  canyon  f  l oo r .

Day t j .me  up - . va11ey  w inds  i n  Ecc les  Ca r t yon ,  h ,h  j . ch  we re

t yp i ca l l y  eas t -no r t heas te r l y ,  we re  f - ound  t o  be  qu i t e  sha l l o t r t

( gene ra1 .1y  l ess  t han  lOO me te rs ) .  W i t h  i nc reas ing  he ig t t t

ab r>ue  t he  canyon  f l oo r ,  r e l i nd  d i r ec t i ons  qu i ck l y  t u rned  t ou ra rd

the  d i r ec t i on  o f  f 1o r , , , l  a t  l . eve l s  above  t he  canyon .  t , l h i l e  r nany

o f  t he  sound ings  we re  conduc ted  when  day t i r ne  up -va11ey  f l ou rs

we re  occun r i ng ,  on l y  one  sound ing  was  conduc ted  ea r l y  enough

in  t he  morn ing  f o r  t he  noc tunna l  dou ln - va l1ey  f l ou rs  ( gene ra l l y

wes te r l y )  t o  s t i l l  be  p resen t .  Howeve r ,  t he  sound ing  da ta

sho t r red  tha t  t he  down-va1 ley  f l o t r r  u ,as  qu i te  sha l l o r r r ,  P robab ly

l ess  t l r an  1OO me te rs .

o
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o The  day t ime  up -va l1ey  f l o t r l s  t ended  t o

l a rge  sca le  f l ou r  oue r  t he  reg ion  and

du r i ng  c l oudy  cond i t i ons  and  /  o r  when  t he

re la t i ve l y  s t nong .

be  ove r r i dden  by  t he

by  channe l i ng  e f f ec t s

l a rge  sca le  f l o t l  Nas

Wind  speeds  genena l  l y  i nc reased  w i t h  he igh t  above  t he  f l oon

o f  Ec  c l es  Canyon  .
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2 ,7 UEGE 'TAT ION

2 ,7  . L  Gene ra l  Desc r i p t i on

Comp le te  vege ta t i ve  base l i ne  da ta  a re  i n  Append i x  Uo lume  A*2  and

en t i t l ed ,  r 'Repo r t  o f  Uege ta t i on ,  P lan t ,  Commun i t y  Ana l ys i s ,

Th rea tened  and  Endange red  P lan t  Spec ies ,  So i1s  and  Rec lama t i on

P lans t ' .

T ' he  Sky l i ne  p ro j  ec t  a rea  a r rd  ad j  acen t  a reas  oc  cun  w i t l t i n  an

aspen -sp ruce - l ' i r  phase  o f  t he  bo rea l  { : o res t  b i ome ,  w i t h

rep resen ta t i ves  o f  coo l  dese r t  sh rub ,  r i pa r i an ,  and ,  t o  a  l es  se r

ex ten t ,  t he  moun ta in  b rush  commun i t y  t ypes  p resen t  as

s  j  En i f  i can t ,  t f r ough  m ino r ,  componen ts  .

The  sp ruce - f  i r  co rnmun i t y ,  a  t ype  ma in l y  on  no r t h - f ac i ng  s l opes ,

i s  dom ina ted  by  EnEe lman  sp ruce  and  suba lp i ne  f  i r ,  r r l i t h  va r i an t s

suppo r t i ng  ad rn i x t u res  o f  aspen  and  we t  meadou t  sub t ypes

cha rac te r i zed  by  spec ies  o f  sedges  and  g rasses .  The  we t  meadow

sub - t ypes  cons t i t u t e  app rox ima te l y  s i x  pe rcen t  o f  t he  p ro j  ec t

a rea ,  bu t  r r l t r en  added  t o  t he  sp ruce ,  f  i r ,  aspen  commun i t y  composes

app rox ima te l y  40  pe rcen t  o f  t he  en t i r e  a rea .  The  f o res t  f l oo r  i s

f r equen t l y  sub j  ec ted  t o  dense  shade .

The aspen communi ty  is  a  l :o rb  type wi th  Poeu}*$.  -  t ' ig l lLu-1Ql -d3-9-  as

t l r e  p r i nc i pa l  t r ee  spec ies ,  On l y  n i ne  pe rcen t  o f  t he  p ro j ec t

a rea  i s  dom ina ted  s i ngu la r l y  by  aspen .  Sou th - f ac i ng  s l opes  and

r i dges  a re  t l r e  ma in  l oca l i t i e s  o f  t h i s  commun i t y ,  I t  i s

t r ans i t i ona l  ,  ho r r r even ,  t o  t he  aspen ,  g rass ,  f o rb ,  e l de rbe r r y

commun i t y  r r r t r i c l r  occup ies  a l Jp rox ima te l y  33  pe rcen t  o f  t he  l ease

a rea .  The  aspen ,  g rass  ,  f  o rb ,  e l de rbe r r y  co tnmun i t i es  comb ined

occupy  42  pe rcen t  o f  t he  p ro j ec t  a rea .

Spec ies  d i ve rs i t y  i n  t he  aspen  co rnmun i t y  i s  g rea t .  The  ma in

g round  l aye r  spec ies  a re  t he  same  as  t hose  i n  t he  aspen ,  g rass ,

f o rb ,  e l denbe r r y  commun i t y  w i t h  r r r h i ch  t he  aspen  commun i t y  i s

t nans i t i ona l .  Mo re  t han  80  spec ies  o f  p l an t s  a re  p resen t  i n  t he

aspen  commun i t y .
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Ecc les  Canyon  i s  uege ta ted  by  s im i l a r

desc r i bed  f o r  t he  res t  o f  t he  p ro j ec t .

p1a  n t  c  ommu n i  t i e  s as

P la te  2 ,7 .  1 -1  sho t r r s  t he  l oca t i ons  o f  t he  ua r i ous  p l an t

commun i t i es .  P la te  2 ,7  ,  I - 2  shows  t he  l oca t i on  o f  t he  va r i ous

uege ta t i ve  re fenence  a reas .  The  re fe rence  a reas  a re  marked  a t

each  co rne r  r r r i t h  a  s tee l  f ence  pos t  r r r h i ch  i s  pa in ted  o range .  The

l im i t s  o f  t he  sun face  d i . s t u rbance  i s  shoun  on  P la tes  3 ,2 .1 -1 ,

3 .2 .  1 -3 ,  3 .2 .3 -3  and  4 .  16 .  1 -18 .  A  spec ies  l i s t  by  p l an t

co r i lmun i t y  u r j . t h  a  d i scuss ion  o f  t he  me thods  used  i n  t he  commun i t y

ana l ys i s  a re  p resen ted  i n  t he  Append i x  Uo lume  A -2 .

2 ,7  . 2  Commun i t y  Ana l . ys i s  Resu l t s  and  D i scuss ion

Grea tes t  d i ue rs i t y  o f  spec ies  was  obse rved  i n  t he  re fe rence  a rea

t ransec t s  occup ied  by  aspen ,  and  by  t he  g rass - f o rb -e l de rbe r r y

r r r i t h  r r r h i ch  i t  i s  i n t e rg raded .  Those  t u l o  t ypes  i nc l udes  f r om 23

to  32  p l an t  spec ies  i n  t r ansec t s  and  i n  t he  p roduc t i v i t y  p l . o t s .

Sp ruce - f i r  t r ansec t s  y i e l ded  f r om L7  t o  26  spec ies  o f  p l an t s  and

the  r i pa r i an  commun  j . t i e s  15  t o  26  spec ies  .  The  commun i t y  t ype

u r i t h  l eas t  cJ i vens i t y  i n  t he  re f : e rence  a reas  was  t he  sageb rush

commun i t y ,  nang ing  f r om lO  t o  14  spec ies .

S i t es  i n  t he  re fe rence  a reas  d i f f ened  i n  t he  p roduc t i on  o f

he rbage  u lh i ch  can  be  ea ten  by  l i ves toc  k  . Aspen  and

g rass - f o rb -e l c l e rbe r r y  commun i t i es  va ry  f r om 451 .8  t o  835 .5  pounds

pe r  ac re .  Sageb rush  exceeded  t ha t  p roduc t i v i t y  w i t h  app rox ima te l y

917 .1  pounds  pe r  ac re .  Sp ruce - f i r  i s  assumed  to  be  non -p roduc t i ve

because  o f  shad ing  and  poo r , r ep resen ta t j . on  o f  spec ies  i n  t he

fo res t  f l oo r .  The  r i pa r i an  hab i t a t s  measu red  i n  t he  re fe rence

a reas  y i e l ded  on l y  I  80 .  5  and  286  pounds  .

The  impo r tance

commun i t i es ,  r r r h i ch

a rea ,  i s  seen  i n

commun i t y  and  t ha t

o f  t he  as  pen  and  g ras  s - f l o rb *e lde rbe r r y

oc  cupy  app rox ima te l y  42  pe rcen t  o f  t he  pe rm i t

t he  compar i son  o f  a rea  occup ied  by  t ha t

occup ied  by  o then  t ypes .

' REPLACES ! ! TEXT !
!  S e c t i o n  2 . 7 . 1  P a s , g  2 - 5 7  !  l S e c t i o n  2 . 7 . 1  P a s e  2 - 5 7  D a t e  0 7 1 1 7 1 8 9 !
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The  saEeb rush -snowbe r r y ,  sageb rush ,  and  f r i nged  sageb rush  occupy

on l y  13  pe rcen t  o f  t he  p ro j ec t  a rea .  They  occu r  ma in l y  on

sha l l o r r r  so i l s  .  Co l l ec t i ve l y  t hey  a re  d i ue rse ,  w i t h  app rox i r na te l y

90  spec ies  o . f  uascu la r  p l an t s .  F r i nged  sageb rush  occu rs  on  on l y

one  pe rcen t  o f  t he  a rea  and  i s  con f i ned  t o  r i dge  c res t s  a t  h i gh

e leva t i ons ,  On l y  16  spec ies  we re  no ted  i n  t h i s  t ype  a rea .

The  r i pa r i an  commun i t y  t ype  cons i s t s  o f  con t i nuous  s t r i ps  o f

uege ta t i on  a l . ong  t t r e  ma j  o r  d ra i nages  ,  as  i n  t he  va1 ley  bo t t oms  o f l

Hun t i ng ton  C reek ,  Ecc les  C reek ,  and  o the r  m ino r  t r i bu ta r i es .  The

commun i t y  a l so  occup ies  sp r i ng  l " j . nes ,  seeps ,  and  pe renn ia l

channe l s  down  s l ope  f r om m ino r  sp r i ngs ,  as  i n  t he  va l l ey  o f

Hun t i ng ton  C reek  .  Dom inan t  spec ies  on  t he  u l e t  l ands  a re  red  t op ,

s i l ve r  sageb rush ,  s€dge  spec ies ,  g rasses ,  and  numenous  f o rbs .

Desp i t e  t he  impo r tance  o f  spnuce* f i r  and  sp ruce - f i r - aspen

commun i t y  i n  t he  t o ta l  vege ta t i ve  cove r  o f  t he  pe rm i t  a rea ,

t l r ese  t ypes  a re  o f  l i t t l e  va lue  i n  f o rage  p roduc t i on .  They  a re

o f  va lue ,  howeue r ,  i n  t he  p ro tec t i on  o f  bo th  w i l d l i f e  and

l i ves tock .  T l r e  dense  shade  p rov ides  coo l  bedg rounds  and  w i l d l i f  e

cove r ,  u rh i l e  ma in  g raz ing  a reas  a re  i n  acJ j  acen t  aspen  and

g rass - f o r ^b -e lde rbe r r y  commun i t i es  .

Wood  p roduc t i on  o f  aspen  i s  equa l l ed  by  spnuce  and  f i r  spec ies .

A l l  t ypes  p roduced  an  annua l  g row th  i nc remen t  ave rag ing  4 ,2  mm

per  yea r .  Aspen  occu rs  i n  a  dens i t y  o f  on l y  one - th i r d  t he  number

o f  t r ees  pen  ac  re  when  companed  t o  sp ru  ce  and  f i r  .  Sp ruce  and

f  i r  p roduc t i o r ' r  i s  mos t  s i gn i f  i can t  as  a  t imbe r  sou rce ,  anc l

h i s t on i ca l . l y  has  con t r i bu ted  subs tan t i a l l y  t o  l umbe r  p roduc t i o r r

i n  t he  pe r rn i t  a rea  and  i n  Ec  c l es  Canyon ,  u ,he re  s  ca rs  o f  d rag

roads  p rov i c i e  ev i dence  o f  l umbe r i ng  opena t i ons .

Sageb rush  and  snowbe r r y - sageb rush  commun i t i es  a re  p roduc t i ve

(9  17 .  1  pounds  pe r  ac re )  and  ex tens i ve  ,  r ep resen t i ng  app rox ima te l y

13  pe rcen t  o f  t he  pe r rn i t  a rea  .  Desp i t e  t he  re l a t i ve l y  sma l I  a rea

occup ied ,  t he  t ype  i s  o f  much  impo r tance  t o  g raz ing  and  bnou l s i ng

an ima l s .
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Re la t i ve  v i t a l i t y  o f  t r ee  s tands  i nd i ca tes  t ha t  aspen  s i t es  a re

composed  o f  d i f f e ren t  s i ze  c l as  ses  :  young  ,  mode ra te  ,  and  o l d  .

Th i s  seems  to  assune  t he  con t i nu i t y  o f  t he  aspen  co rnmun i t y .

Wt re re  aspen  g rows  i n  an  adm ix tu re  w i t h  sp ruce  and  f i r ,  i t  aPpea rs

tha t  t he  u l ood land  i s  success iona l  r r l i t h  t r ends  t ou la rds  dom inance

by  t he  con i f e rous  spec ies .  I n  mo re  xe r i c  s i t es ,  t he  s tand  o f

aspen  i s  composed  o f  t r ees  o f  a l l  age  and  s i ze  c l asses .  I n  t ha t

s i t e ,  t he re  i s  a  subs tan t i a l  unde rs to r y  o f  chokebe r r y  wh i ch  i s

subo rd ina te  t o  t he  aspen  ove rs tony .

The  compos i t i on  o f  t t r e  sp ruce* f i r  commun i t y  a t  t he  po r t a l - ya rd

a rea  i nd i ca tes  a  c l i l nax  f o res t  dom ina ted  ' oy  spnuce ,  r r l i t h  young ,

i n te rmed ia te ,  and  o l d  t r ees  be ing  rep resen ted .  F i r  t r ees  a re

rep resen ted  by  a  l a rge  nu rnbe r  o f  seed l i ngs ,  bu t  t he  l ack  o f  t r ees

o f  i n t e rmed ia te  and  o l de r  ages  sugges t s  t ha t  f i r  i s  no t

suc  ces  s f  u1  i n  dom ina t i ng  Lhe  f  o res  t  t ype  .

To ta l  p roduc t i u i t y  o f  t he  a reas  t o  be  d i s t u rbed  i s  519  an ima l

un i t  days .  Th i s  a rea  r r r i l l  be  l os t  t o  p roduc t i on  dun ing  t he

ac t i ve  pe r i od  o f  m ine  opena t i on .  Assum ing  a  g raz ing  pe r i od  o f

t h ree  mon ths  ( Ju l y ,  Augus t  and  Sep tember )  ,  t he  reduc t i on  i s  t hen

equ iua len t  t o  t he  l os  s  o f  t h i r t een  cow-ca l f  un i t  mon t l t s  .

2  . 7  , 3  Th rea tened  and  Endange red  P lan t  Spec ies

PassaEe  o f  t t r e  Endange red  SF rec ies  Ac t  o f  L973  p rov ided  t he  1ega1

bas i s  f o r  es tab l i shmen t  o l :  l i s t s  o f  endange red  and  t h rea tened

p lan t  spec ies .  Such  l i s t s  we re  p repa red  unde r  d i r ec t i on  o f  t he

Smi thson ian  I ns t i t u t i on ,  and  we re  pub l i shed  subsequen t l y  i n  t he

Fede ra l  Reg i s te r  (  4O :  27824 -27924 .  I 975 ;  and  4L :24524 -24572  ,

1976  )  .  t r ' f o r k  on  endange red  and  t h rea tened  p l an t s  o f  U tah  has  been

reu iewed  by  Ne l sh ,  A tu rood ,  and  Revea1  ( t 975 )  ,  and  reeva lua ted  by

We lsh  (  1978 ) .  The  reg ion  unde r  i nues t i ga t i on  was  i nc l uded  i n  a

I I  TEXT !I REPLACESa  l \ g l  s v 9 9  a  a
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o

r epo r t  on  t l r r ea tened  and  endange red  spec ies  o f  t he  Cen t ra l  Coa l

Lands  o f  U tah  (He l sh ,  1976 ) .

A  su rvey  o f  t he  l i t e ra tu re  has  f a i l ed  t o  i nd i ca te  t t r e  p resence  o f

any  o f  t he  p roposed  endange red  o r  t h rea tenecJ  p l an t  spec ies  i n  t he

a rea  .  Th i s  l ac  k  o f  c r i t i ca l  o r  un ique  spec ies  i s  suppo r ted  by

the  f i e l d  su rveys  o f  t he  l ease  a reas  t Ju r i ng  i n i t i a l  i n ves t i ga t i on .

The  neg ion  was  seanched  on  a  qua r te r  sec t i on  by  qua r ten  sec t i on

bas i s ,  u r i t h  each  commun i t y  t ype  r r r i t h i n  each  qua r te r  sec t i on  be ing

t raue rsed .  A l l  commun j . t y  t ypes  we re  sys tema t i ca l l y  sea rched  by

s tudy  t eams  u la l k i ng  pa ra l l e l  t r ansec t s  t h rough  t he  l a rge r

co rnmun i t i es ,  and  by  i nd iu i dua l  seanch  i n  t he  sma l l e r  vege ta t i ve

t ypes .  No  t h rea tened  o r  endange red  spec ies  wene  encoun te red  i n

e i t he r  t he  pe rm i . t  a rea  o r  sun round ing  a reas .

2 .7  .  +  Po ten t i a l  f o r  Rees tab l i sh i ng  Vege ta t i on

D is tu rbed  a reas  we re  p resen t  i n  t he  o r i g i na l .  p roposed  pe rm i t

a rea ,  due  t o  a  sma l l  unde rg round  m ine  i n  Ecc les  Canyon  wh i ch  was

abandoned  l ong  aEo .  The  a rea  had  been  s l . i gh t l y  t r ea ted  t o

nec lama t i on  p rocedu res  .

C res ted  u l hea tg rass ,  i n t e rmed ia te  u rhea tg rass ,  s rnoo th  b rome ,

o rchand  g rass ,  t a l l  oa tg rass ,  bu lbous  whea tg rass ,  and  b l ueg ra$s

a re  i n t r oduced  spec ies  r r r h i ch  a re  now  na tu ra l i zed  i n  t he  anea .

Numerous  examp les  o f  na tu ra l  r e -es tab l i shmen t  ex i s t  i n  t he  po r t a l

a rea  and  a l ong  Moun ta in  Fue l  Company  p i pe l i ne  co r r i do r  wh i ch

t ransve rses  t he  r i dge  d i u i d i ng  Hun t i ng ton  C reek  and  C lea r  Cneek

d ra inage .  Na t i ve  spec ies  no ted  i n  t l r e  d i s t u rbed  a reas  i nc l ude

ya r row ,  An tem is i a  spec ies ,  as te r ,  sedge ,  r abb i t b rush ,  t h i s t l e ,

pens temon ,  b l ueg rass ,  c i nque fo i l ,  wes te rn  cone f l owe r ,  r ed

e lde rbe r r y  and  ho rseb rush .

Spa r i ng l y -uege ta ted  sands tone  l edges  occupy  app rox ima te l y  one

pe rcen t  o f  t he  p ro j  ec t  a rea .  Spec ies  p resen t  on  t he  l edges

inc l ude  se rv i cebe r r y ,  as te r ,  sedEe ,  f ' e rns ,  and  o the rs  wh i ch  a re

uncommon  i n  t he  more  dens  e l y -uege ta t , ed  commun i t i es  .
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Revege ta t i on  e f f o r t s  on  s l opes  ove r  60  pe rcen t  have  been

d i sappo in t i ng .  On  t hese  s teep  s l opes  a t  t he  m ine  s i t e  seve ra l

d i f f e ren t  t echn iques  have  been  used  on  d i f f e ren t  occas ions  w i t h

ve ry  1 i t t 1e .  success .  T l r ese  t echn iques  f t ave  i nc l uded  bu r l ap

ne t t i ng ,  hyd ro rnu l ch ing ,  hand  seed ing  and  t r ansp lan t i ng  o f  sh rubs

and  seed l i l l g s .  Revege ta t i on  on  t hese  s l opes  may  have  t o  be

pos tponed  un t i l  l : i na I  r ec l ama t i on  when  t he  s l ope  ang le  w i l l  be

a l t e red  mak inE  success fu l  r evege ta t i on  muc l r  mone  p robab le .
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-ut_EtJoG&0-Pil
( o f  L i t ena tu re  ava i l ab le  a t  Sky l i ne  M ine  O f f i  ce  )

u E.Glr-0rLQN

L r l e l sh ,  S .  L .  ,  N ,  D .  A t t r l ood ,  and  J .  L .  Revea l .  L975 .  Endange red ,
t h rea tened ,  ex t i nc t ,  ende rn i c ,  and  ra re  o r  r es t r i c t ed  U tah
uascu la r  p l an t s .  G rea t  Bas in  Na tu ra l i s t  35 :  3L7 -376 ,

L r f e l sh ,  5 .  L .  L976 .  Endange red  and  t h rea tened  p l an t  spec ies  o f
Cen tna l  Coa l  Lands  ,  U tah  .  F  i na l  Repo r t ,  I  n t e ragency  Tas  k
Fo rce  on  Coa l  .  U  . 5 .  Geo log i ca l  Su rvey  .  41  5  pp  .

Ne l s f r ,  S ,  L .  L978 .  EndanEered  and  t h rea tened  p l an t s  o f  U tah :  a
re -eva lua t i on .  G rea t  Bas in  Na tuna l i s t  38 :  1 -18 .
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2 .8  AQUATTC WTLDLTFE R ISOURC[S

In t roduc t i on

Bo th  Hun t i ng ton  C reek  and  Ecc les  C reek  f l ou r  t h rough  t he  p ro j ec t

a rea  and  bo th  p rov ide  hab i t a t  f o r  r ep roduc ing  res i den t  popu la t i ons

o f  cu t t h roa t  t r ou t .  Cu t t l r r oa t  t r ou t  { ' r om  E lec t r i c  Lake  use  uppe r

Hun t i ng ton  C reek  f o r  spawn ing  and  nu rse ry  ac t i v i t i e s .  Sco f i e l d

Rese rvo i r ,  a l t hough  s tocked  u i t h  r a i nbo t r r  t nou t  exc lus i ve l y ,  has

numerous  cu t t h roa t  t nou t  r r r h i ch  have  been  p roduced  i n  Ecc les  C reek

and  o t t r e r  t r i bu ta r y  s t r eams  such  as  W in te r  Qua r te r s ,  Woods  C reek ,

Los t  Cneek ,  F i sh  C reek ,  Pond t t : r r l n  C reek ,  P leasan t  Va l1ey  C reek  and

poss ib l y  Boa rd inghouse  C reek .

Ecc Ies  C reek

Ecc les  C reek  i s  a  sma l l  moun ta in  s t r eam d ra in i ng  wes t  t o  eas t  i n t o

P leasan t  Ua11ey  C reek  r r r h i ch  { : l ou r s  no r t h  app rox ima te l y  3  m i l es

u lhe re  i t  emp t i es  i n t o  Sco f i e l d  Rese rvo i r .  D i scha rges  i n  Ecc les

Creek  a re  f  nequen t l y  as  l o r r r  as  2  c f  s  du r i ng  l a te  summer ,  f  a l l  and

r r l i n t e r  mon ths ;  and  h i gh  f ' l on r s  se ldom exceed  50  c f s ,  even  a t  t he

c reek  mou th ,  Wa te r  t e rnpe ra tu res  o f  s t r ea rns  such  as  Ecc les  Cneek

f l . uc tua te  because  o f  t u rbu lence - \  f r om the  rough  channe l s .  Du r i ng

November  t o  Ma rch ,  wa te r  t empe ra tu res  rema in  be tu l een  O-2oC .  I n

the  summer ,  u l a te r  t empe ra tu res  o f t en  f l uc tua te  f r om 12 -15oC da i l y

a l t hough  h igh  t empera tu res  se ldom exceed  zOoC.

T 'h rough  na tuna l  enos ion  o 'F  muds tone ,  sands tone  and  sha le  depos i t s ,

Ecc les  C reek  has  pen iods  o t -  h i gh  t o ta l  suspended  so l i ds  ( sed imen -

ta t i on )  .  Th j . s  occu rs ,  howeven ,  du r  i ng  pe r  j . ods  o f  h j . gh  runo f f  t r l hen

the  s t r ea rn  u l a te r s  have  su f f i c i en t  ene rgy  (ue loc i t y )  t o  can ry  t he

f i ne  sed imen ts  ou t  o f  t f r e  canyon  na the r  t han  depos i t i ng  t hem on  t he

coa rse r  subs t ra te  ma te r j . a l s .  Du r i ng  no rma l  r uno f t f  yea rs ,  t he re  ane

numerous  c l ean  t r ou t  spawn ing  g rave l  beds  i n  Ecc les  C reek ,  Ma in -

t enance  o f  t h i s  r esou rce  i s  dependen t  upon  a  con t i nua t i on  o f  f l ou l ,

adequa te  subs t ra te ,  f ood  base  and  u l a te r  qua l i t y  cond i t i ons .
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The  ex i s t i ng  aqua t i c  spec ies  o f  Ecc les  C reek ,  f i s l t  and

mac ro inve r t ebna tes ,  have  adap ted  t o  t o l e ra te  na tu ra l  t empe ra tu re

f l uc tua t i ons  and  sed imen t  1oads . The  mac ro inve r t eb ra te

co t ' nmun i t i es  . o f  Ecc les  C reek  haue  a  h i gh  cJ i ve rs i t y  o f  spec ies

rep resen t i nE  a l l  ma j  o r  t r oph i c  g roups  .  The re  a re  spec ies  f ound

on l y  i n  h i gh  qua l i t y  wa te r  s t r eams  i nd i ca t i ng  t he  h i gh  u l a te r

qua l i t y  o f  Ecc les  C reek . The re  a re  a l . so  env i r onmen ta l l y

res i s t an t  t axa  pnesen t .  Th i s  h i gh  d i ve rs i t y  r ep resen ts  a

res i l i ency  t o  env i r onmen ta l  change ,  €$pec ia11y  sho r t  t e rm  changes .

Uppe r  Ecc les  C reek  above  t he  Va l l ey  Camp  M ine  Road  (a t  samp l i ng

s ta t i ons  EC :O3 ,  ECOT,  UPMF ,  UPSF ,  F igu re  2 .8 *A )  ,  have  numerous

taxa  o f -  mac ro inue r teb ra tes  t - ound  on l y  i n  h i gh  qua l i t y  wa te r s  and

s tab le  l r ab i t a t s .  Lower  Ecc les  C reek  (S ta t i ons  ECO4  and  ECOS)  has

a  more  t o l e ran t  mac ro inven teb ra te  commun i t y  r r l i t h  t axa  t o l e ran t  t o

sed imen ta t i on  dom ina t i ng  l he  commun i t y .

Cu t t h roa t  t r ou t  ma in ta i n  na tu ra l l y  r ep roduc ing  pC Ipu la t i ons  i n

Ec  c l es  C reek  f  r om t l r e  Na t i ona l  Fo res t  boundany  downs t ream to  t he

c reek  mou th .  
- f  

he  f  i sh  haue  ups t ream rn i g ra t i on  access  t o  a  po in t

j us t  above  L , l f r j . s key  Gu l c f r  w l r e re  a  se r i es  o f  beave r  dams  f r equen t l y

b l ock  ups t ream nouemen t .  The re  ane  no  f i sh  i n  t he  uppe r  f o r ks  o f

Ecc les  C ree l< ,

Cons t ruc t i on  ac t i v i t i e s  causec i  su f f i c i en t  sed imen t  l oad j . ng  i n to

Ec  c l es  C reek  resu l t i ng  i n  a  s i gn i f  i can t  r educ t i on  j . n  f  i sh

popu la t i ons  .  Coope ra t i ve  e f f o r t s  w i t h  DWR,  howeve r ,  r esu l t ed  i r r

hab i t a t  i r np rouemen t  by  1986  su f { : i c i en t  f o r  nea r  r ecove ry  o f  t hese

popu la t  j  ons  ,  (See  D t r {R  repo r t  ,  "  Recove ry  o f  t he  Cu t t h roa t  T ' r ou t

(Sa l rno  C lank i )  F i she ry  i n  Ecc les  Cneek ,  ULah  F rom Cr ra l  M in i ng

Impac t s ' r  ,  Dona ldson  &  Da l t on ,  Uo lume  A - -3 ,  unde r  Aqua t i c  N i l d l i f  e  ,  )

I REPLACES

!  Sec t ion  2 .8  Pas ,e  2 -64  I  !  Sec t ion  2 .8  Pap ,e  2 -64  Da te  07107189 !

2-64



Hun t i . nE ton  C ree  k

Hun t i ng ton  C reek  above  E lec t r i c  Lake  i s  a  sma l l  moun ta in  s t r eam

dra in i ng  no r : t h  t o  sou th  i n t o  E lec t . r i c  Lake  .  D i s  cha rges  ane

f requen t l y  as  l o r r l  as  1  . 5  c f  s ,  r r l i t h  sp r i ng  h i gh  f  l o r . r l s  some t imes

reach ing  1OO c f - s .  Wa t .e r  t empe ra tu res  { : l uc tua te  du r i ng  summer

mon ths ,  a l t hough  da i l y  h i ghs  se l c l om exceed  2OoC.  Du r i ng  u r i n te r

monLhs  u l a te r  t empe ra tu res  se ldom exceed  zoc  and  t he  s tneam i s

nea r l y  comp le te l y  i ced  ove r .

T t r r oug l r  na tu ra l .  e ros i on  o f  ex i s t i ng  s t r eam c l t anne l  geo log i ca l

f o rma t i ons  an t J  ad j  o i n i ng  h i l l s i des ,  Hun t i ng ton  C reek  wa te rs  have

l r i g f r  l oads  o f  f i ne  sec i imen ts  du r i ng  runo f f  pe r i ods .  Th i s  occu rs

! REPLACES I ! TEXT !
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u lhen  runo f f  i s  t r i g f r  and  t hese  sed imen ts  a re  ca r r i ed  i n to  E lec t r i c

Lake  ra the r  t han  be ing  depos i t ed  on  spawn ing  g rave l s  o r  o the r

coa rse  subs t ra te  ma te r i a l s .  Hun t i ng ton  C reek  has  numerous  c l ean

t rou t  spawn i . ng  g rave l  beds  and  t he  amoun t  o f  f i ne  sed imen ts  i s

no t  h i gh  enoug l r  t o  h i nde r  spawn ing .

Hun t i ng ton  C reek  has  a  d i ve rse  aqua t i c  commun i t y  u t i t h

mac ro inve r t ebna te  t axa  rep resen t j . ng  a l l .  t r oph i c  l eve l s .  The

success fu l  cu t t h roa t  t r ou t  spawn ing  and  h i gh  number  o f  r es i den t

t r ou t  ev i dence  t he  h i gh  qua l i t y  u ra te r s  and  hab i t a t  o f  Hun t i ng ton

Creek  p l us  t he  ab i l i t y  o f  t he  rnac ro inve r t e ' o ra te  commun i t y  t o

suppo r t  qua l i t y  f i she r i es  .  Cu t t h roa t  t r ou t ,  acco rd ing  t o  U tah

D iv i s i on  o { :  W i l d l i f e  Resou rces  (UDt " lR )  su rueys ,  a re  i nc reas ing  i n

numbers  i n  Hun t i ng ton  C re re ' r k  above  E lec t r i c  L .ake ,  T rou t  p roduced

in  Hun t i ng ' L ,on  C reek  p rov j . de  an  impo r tan t  pa r t  o f  t he  t o ta l  number

o f  f i s l r  i n  E l . ec t r i c  Lake ,

P ro j  ec t  I r npac t s  on  F i she r i es  Resounces

The  su r f ace  f ac j . l j . t y  d i s t u rbances  i n  t l r e  po r t a l  anea  enc roac l r ed

on  sec t i ons  o f  a l l  t h ree  uppe r  Ecc les  C reek  f o r ks ,  I n  o r cJe r  t o

reduce  sed i rnen ta t i on  o f  t hese  s t r eam segmen ts  and  t he  ma in

s t ream,  t he  t r i bu ta r i es  and  a  sec t i on  o f  Ecc les  C reek  p rope r

immed ia te l y  be low  t [ r e  t r i bu ta r y  con f l uences  we re  d i ve r t ed  i n to

c l osecJ  cu l ve r t s .  Th i s  mod i f i ed  app rox ima te l y  4 ,2O0  fee t  o f  t o t a l

s t r eam hab i t a t  bu t  d i d  no t  r educe  ava i l . ab le  f i sh  hab i t a t  s i nce

f  i sh  we re  no t  f  ou r rd  aboue  t he  U .  S .  Fones t  bounda ry ,  p r i o r  t o  t he

d i ve rs i on .  Do r r rns t ream d r j . f  t  o f  mac ro inve r t eb ra tes  f r om the  uppe r

neaches  o f  t hese  f o r ks  s t i l l  o ccu rs  as  be fo re .

A t  t he  coa l  l oadou t  f ac i l i t i e s  nea r  t he  mou th  o f  t he  canyon

(S ta t i on  ECOS) ,  app rox ima te l y  600  f ee t  o f  s t neam u ,as  moued  t o  t he

no r th  i n t o  a  new  channe l .  The  new  channe l  i s  1OO fee t  sho r t e r

bu t  has  nea r l y  Lhe  same  g rad ien t  (  3  f ee t  add i t i ona l  ve r t i ca l

d rop /  I ,OOO fee t  ho r i z . on ta l  c l t anne l )  .

Deg reda t i on  o f  Ecc les  C reek  be tu l een  t , he  Na t i ona l  Fo res t  bounda ry
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and  t he  coa l  l oadou t  f ac i l i t r es

s i nce  road  and  conveyo r  p l ans

imp lemen ted  t o  m in im i ze  e f f ec t s  on

shou ld  con t i nue  t o  be  m in ima l

we re  deve loped  and  a re  be ing

the  s t r eam.

l r l a t e r  be ing  d i scha rged  f r om the  m ine  i s  augmen t i ng  t he  Ecc les

Creek  s t r eam f l ow .  Th i s  i nc reased  s t r eam f l o r r l  i s  espec ia l l y

bene f i c i a l  du r i ng  summer  mon ths  when  nonma l  s t r eam f l ou t s  a re

l ow .  Ha te r  t empe ra tu res  ane  a l so  mode ra ted  by  t h i s  i nc reased

f lotrl ,

The re  s l r ou ld  be  1 j . t t 1e  impac t  on  Hun t i ng ton  C reek  above  E lec t r i c

Lake .  Impac t s  t o  da te  have  been  assoc ia ted  on l y  u l i t h  t he

cons t ruc t i on  o f  a  neu r  UDOT f r i g l rway ,  Sed lmen t  con t ro l  r neasu res

m in i r n i zed  t he  impac t -  du r i ng  t he  cons t ruc t j . on  ac t i v i t y .

2 .8 ,1  Aqua t i c  Mon i t o r i ng  Pnog ran l

An  aqua t i c  mon i t o r i ng  p rog ram has  been  conduc ted  t o  mee t  t he

in ten t  o f  t he  nequ i remen ts  o f  UMC 783  , 20  ,  The  ma in  Punpose  o f

t he  rnon i t o r i ng  p rog ram i s  t o  ga in  su { t { : i c i en t  knou l l edge  t o  p reven t

and  / o r  m in im i ze  i n rpac t s  t h roug [ r  u l i se  p ro j  ec t  p l ann ing  .

Mon i t o r i ng  has  :  (  I  )  des  c r i bed  ex i s t i ng  resou rces  ;  ( 2 )  de tec ted

ex i s t i ng  pe r t u rba t i ons ;  and  (  3  )  p rov ided  t he  bas i s  f o r  w i se

p ro j  ec t  p l ann ing ,  ope ra t i on  and  resou rce  res tona t i on .

T f re  b i o l og i ca l  (mac ro inve r t eb ra te  and  f j . sh )  and  hab i t a t  (  sed imen t

and  channe l  sunueys )  mon i t o r i ng  s ta t i ons  on  Ecc les  C reek  a re

shown  i r r  F i gu re  2  .  8 - 'A  .  Samp l i ng  da tes  ane  l i r n i t ed  by  wea then ,

bu t  June  and  l a te  Oc tobe r  samp l i ngs  a re  usua l l y  poss ib l e .  Tu to

seasona l  samp l i ng  da tes  pe r  yea r  a re  regu i red  t o  d i f f e ren t j . a t e

na tu ra l  seasona l  i n t nas tand  ua r i ance  f r o rn  impac t  i nduced

c l r anEes  ,  Samp les  we re  t aken  annua l l y  t h rough  t he  p ro j  ec t

p l ann ing  and  ea r l y  deue lopmen t .  The  b i o l og i ca l  samp l i r r g  has  been

pe r fo rmed  i n  con j  unc t i on  r r l i t l r  no rma l  s t r eam wa te r  mon i t o r i ng  so

tha t  compara t i ue  ana l ys i s  i s  poss ib l e .
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Seven  s ta t i ons  on  Ecc les  C reek  we re  se lec tecJ  i n  r e l a t i on  t o

impac t  a reas ,  UD IdR  f i sh  samp l i ng  s ta t i ons ,  ex i s t i ng

mac ro inve r t eb ra te  and  sed imen t  s t a t i ons ,  and  u l a te r  qua l i t y

mon i t o r i ng  s . t a t i ons .  A t  each  s ta t i on  on  t l r e  schedu led  samp le

da te  (Tab le  2 .8 -1 ) ,  f ou r  macno inve r t eb ra te  samp les  we re  t aken

f rom se lec ted  op t ima l  subs tna tes  r r r i t h  a  mod i f i ed  Su rbe r  Samp le r .

Th ree  sed imen t  samp les  we re  t aken  f r om po ten t i a l  spau ,n i ng

g rounds ,  Rep l j . ca te  samp les  we re  t aken  t o  enab le  an  ana l ys i s  o f

va r i ance  be tween  sa rnp les .

Hab i t a t  su r veys ,  f o l l o r r r i ng  me t t r odo log ies  used  by  USBLM and  USDFS

{ : i she r i es  hab i t a t  spec ia l i s t s ,  u ,ene  made  annua l l y  t h roughou t

cons t ruc t i on  a t  c r i t i ca l  Ecc les  C reek  s ta t i ons  (Tab1e  2  . 8 ,  I  )  .

Measu remen ts  i nc l ucJed :  s t r eam bank  s tab i l i t y ,  channe l  subs t ra te

compos i t i on ;  s t r eam g rac i i en t ;  n i pa r i an  vege ta t i on  (  t ype  ,  r e l a t i ve

couen ) ;  ua te r  r r r i d t h ,  depLh  and  ve loc i t y  a t  van ious  d i scha rges  (Q )

and  channe l  w id th  and  t o r t uos i t y .

F i sh  su rveys  a re  conduc ted  by  UDt ' dR  pe rsonne l  ou t  o { :  t he  P r i ce

o f f i ce ,  F i s t r  su r veys  a re  usua l l y  made  i n  Augus t  so  yea r  c l ass  I

f i sh  w i l l  be  l a rge  enough  t o  samp le  and  young ' - o f - yea r  f i sh  a re

l a rge  enoug f r  t o  obsenve ,  F i s l r  a re  measu red  as  t o  t o ta l  l eng th

and  r r l e i gh t  ,  coun ted  and  t hen  re l eased .  These  da ta  a re  compared

u r i t f r  ea r l j . e r  UDWR co l l ec t i on  reco rds ,  t hus  i l l u s t r a t i nE  p resen t

{ : i sh  popu la t i on  cond i t i ons  compared  w i t h  yea rs  pas  t  .

T ' ab1e  2  . 8 *2  su rnmar i zes  t he

the  sed i rnen t  compos i t i on

s  c  hec iu l e  on  Tab le  2  . 8 - I  ,

nepo r t s  have  been  added  t o

A - -3 .

Fu tu re  aqua t i c  mon i t o r i ng  i s

Need  u l i l 1  be  es tab l i shec j  i n

w i l l  be  nequ i red  on l y  i n  case

s t ream mon i t o r i ng  da ta .  A  summary  o f

da ta ,  t aken  i n  acco rdance  w i t , h  t he

i s  shown  on  Tab le  2 .8 - . 3 .  The  UDWR

the  Aqua t i c  N i l d I i f e  sec t i on  o f  Uo Iume

p lanned  on l y  on  an  as  needed  bas i s .

con junc t i on  r r r i t h  UD t " lR  pe rsonne l  and

o f  a  r na jo r  pe r t u rba t i on  i n  f i sh
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popu la t i ons  o r  o the r  anoma lous  cond i t i ons .  The  Pe rm i t t ee  w i l l

coope ra te  r r r i t h  UDWR in  t he  i nves t i ga t i on  o f  any  such  cond i t i on .

Th i s  app roach  t o  f u tu re  mon i t on ing  i s  cons i s ten t  r l i t h  t he

requ i remen ts  .  r eco rnmended  by  t he  UDWR,  P r i ce  o f f i ce .
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STREAM RESOURCE

TABLE 2 .8 *L

MONITORING SCH EDU L  E F O R E C C L E $  C R E E K

S T A T I O N

Survey June Augu  s  t Oc  t obe r

Mac ro inve r t eb ra tes  Ecc les  C reek

U P S F ,  U P M F ,  E C O ? ,

E C O 3 ,  E C S T . ,  E C O 4 ,

E C O  5 No ne Same  as

June

F i  sh No  ne t-qs-1-er-*Ele-e.k
E C S F ,  E C O 3  ,

E C O 4 ,  E C O 5 None

Sed imen ts E-s g Les-. Erc-e-k
EC02 ,  ECO3 ,

ECO4,  ECO5 N o n e

Essf es. --Cr:ee-k
ECO2,  ECO3  ,

ECO4 ,  ECO5

Hab i t a t Ecc les  C r  eek

E C Q ?  ,  E C O 3 ,

E C O 4 ,  I C O 5 N o n e None
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Aqua t i c  Mon i t o r i ng  Summary

Aqua t i c  mon i t o r i ng  da ta  have  been  accumu la ted  f o r  a  pe r i od  o f  s i x

yea rs .  Summar ies  o f  t hese  da ta  a re  p resen ted  i n  Tab les  2 ,8 ,2  and

2 .S .3 .  Backup  da ta  f o r  t hese  summar ies ,  i nc l ud j . ng  t he  consu l t an t s

o r i g i na l  r epo r t  and  subsequen t  summany  repo r t s ,  may  be  f ound  i n

Append i x  Uo lume  A " .2 .
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TABLE 2 ,8 -2

DESCRI  PTORS OF  T  HE  BENT H IC  COMMUNIT IES
ECCLES CREEK AND ITS  MAJOR TRIBUTARIES ,

A1  SEUEN STAT IONS ON
CARBON COUNTY,  UTAH

UPSF Uppe r  Sou t t r  Fo rk  Ecc les  Cneek

Da  te

Jun  79
Jun  8O
Aug  80
Nov  80
Jun  81
Sep  81
Nov  81
Jun  82
Aug  82
Oc t  82
Oc t  83
Jun  84
Sep  84
Oc t  84
Jun  85
Ju l  85
Oc t  85

Jun  79
Jun  80
Aug  80
Nov  80
Jun  81
Sep  81
Nov  81
Jun  82
Aug  82
Oc t  82
Oc t  83
Jun  84
Sep  84
Oc t  84
Jun  85
Ju l  85
Oc t  85

#
QlQe -qIA-d t.*xs -JL.*-

Sta  nd  a  rd
*t_/.v:L_ Q_e_v;LaLis! qn!.gz

above  m ine  po r t a l  and  cu l ven t

UPMF Uppe r  M idd le Fo rk  Ecc l . es

69
74
62
7 t
67
64
66
68
68
7O
66
67
7L
68
66
64
55

67
72
63
70
65
7O
61
68
65
59
61
66
59
59
62
57
56

72
77
64
7T
69
63
66
7O
7T
70
66
67
72
66
69
65
55

30
22
33
31
23
32
32
29
33
33
34
35
31
33
32
28
28

30
26
33
38
35
34
32
30
33
38
27
24
33
28
29
29
29

3  . 800
3 .715
3  . 453
3 .855
3  . 619
3  . 453
3 .  197
3 .850
3 .406
2 ,634
3  . 788
3  . 399
2  . 9o -8
2  , 523
3 .  173
3 ,573
2 ,873

Creek

3 .  150
3 ,884
3  .  114
3  . 844
3 .301
3  , 542
3 .  148
3  . 862
3 .199
3  . 427
1 .852
1  . 848
2 .959
2 .  118
3 .O43
3  .  391
2 .  4 .67

10 ,176
7  , 728
2  , 892

14 ,834
10 ,  545
31 ,185
36 ,788

4 ,  608
2+ ,457
34 . , 968
29  , 477
13 ,821
2+ ,842
42  , 666
28 ,778
13 ,  378
27  , 438

8 ,449
4 ,O19

17 ,O90
44 ,  L27
41 ,684
50 ,134 .
65 ,792

8 ,113
33 ,332
55 ,  457
46  , 497
13 ,316
26  , 338
54 ,411
13 ,991
11 ,858
4 l  , 5 r2

9 ,072
2  , 470

868
6 ,898
+ ,437

20 ,57c -
2 ,358
1  ,  961
9  , 7  L5

2L ,97Q
13 ,557
4 ,  543

14 ,  305
23  , 968

6  , 224
7  , 997
2 ,L$c -

2  , 650 -
2 ,O29

14  ,  450
25  , 3  L6

9  , 427
47 ,L74
L3  , 77  4

3 ,  814
11  , 605
LO,794
10 ,  006

2  , 325
13 ,028
12 ,092

4 ,  100
6 ,664
4 ,2U^4

above  m ine  po r t a l

I  . 39
o ,81
4 ,4 -5
1 .31
3 ,  19
6  , 67
1 .58
8 ,87
2  , 50
3 .70
2  , 70
6 ,80
3  . 90
4 .  30
5 ,  30
1 .70

and  cu l ve r t

o  , 62
1 ,59
1 .44
4 .15
4 .79
3 ,66
L  . 87
12 ,60
10 .78

6  .  10
1 ,OO
5 .  10

LO ,20
3  .  30
3  . 90
5  , 24

68
74
63
64
68
70
64
69
65
59
64
68
63
60
66
5B
53
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Tab le  2  . 8 -Z  (Con t - i nued )

D-ate EJ!-B eIAd
Sta  nd  a  rd

JlvZ- .ttesieli.sn -g-u/sZ
#

taxa

EC-O2  Ecc les  C reek  im rned ia te l y  be lou r  m ine  po r t a l  and  mou th  o f
cu l ve r t

EC-SF  Sou th  Fo rk  Ecc les  C reek  be lou r  EC-O2  and  aboue  EC-O3

May  79
Aug  79
Oc t  79
Jun  80
Aug  80
Nov  80
Jun  81 .
Sep  81
Nov  81
Jun  82
Aug  82
Oc t  82
Oc t  83
Jun  84
Sep  84
Oc t  84
Jun  85
Ju I  85
Oc t  85

May  79
Aug  79
Oc t  79
Aug  80
Oc t  80
May  81
Sep  81
Jun  82
Aug  82
Oc  t  82
Oc t  83
Jun  84
Sep  84
Oc t  84
Jun  85
Ju l  85
Oc t  85

66
65
66
63
69
69
63
73
84
7 t
69
72
74
7L
73
69
74
67
69

36
+2
32
27
31
30
21 .
30
24.
30
26
30
23
2L
29
28
22
2t+
23

60  36
66  35
65  37
68  38
69  33
69  29
65  +A
62  24
63  29
64  3  3
64  36
61  29
59  38
59  32
65  35
57  30
53  29

3  .  510
1  . 964
2 .534
3 .389
3  . 468
3 .O20
2 .  , 173
2 ,554
3 .970
2 ,4LL
2 ,514
1 .838
3  . 746
t  .  o40
2 .  . 9  23
2  .  L42
2  , 849
2 ,77o -
2 ,O37

3 ,510
3  , 322
3  . 28c )
3 .  134
2  , 634
3 .  408
2  , 68L
2 ,939
2 .811
2 ,572
2 ,607
2 .483
2 ,808
1  . 900
2  , 699
2 .9+2
2  , 445

L2  , 339
73 ,181
t7 ,76 r

4 ,350
5  , 232
I  , 7  4 \

r r ,274
L9 ,077
2  , 37Q
6 ,  O53
7  , 798

28  , 7  L8
2  , 556

14 ,843
4 ,070

I  1 ,  190
5  , 544

13 ,758
13 ,391

9 ,321
L7 , ' 773
10 ,453

6 ,994
L7  , 243

3  , 532
39 ,07Q

6 ,  136
20  , 460
38  , 228
L4 ,276
13  , 27  8
27  , 7  39
7  L  , 992
15  ,  852
L7  ,  b67
3  4  ,  540

5 ,138
22  , 640
11 ,601

L ,874
L  , 253
2 ,+L4
4 ,645

19 ,  191
1 ,418
4 ,898
4 ,  6  59

16 ,615
917

6 ,779
719

2  , 263
1 ,845
5 ,  891
1 ,040

7  , 243
lo ,  151
4 ,  180
4 ,691

t7 , I 78
1 ,  539

26  , 699
2 ,394
8 ,987

15 ,785
15 ,120

5 ,  901
9 ,  145

35  ,  +79
3 ,  160

LL ,776
3  , 327

i l  ru
2,6r
t , 57
o .44
o .  54
2  , 20
1 .09
o .51
1 ,  18
r .75
6  , 37
3 .30
2  .  80
L ,70
3 ,80
L ,70
3  .  90
1 .60

i , r,
1 .51
1 .87
o .  73
o,+7
7  . 68
2  , 58
6 .59

11  .  83
3  , 70
2 ,LO

11 .20
10 ,  50

5 .  30
10 ,  80

5 .  10

66
65
64
64
68
66
64
7T
80
72
64
70
70
67
70
66
7L
65
65

59
64
6B
69
61
66
6?-
64
61
63
64
62
59
58
66
58
52
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Tab le  2 ,8 -2  (Con t i nued )

Da  t e H
Standa rd

# /m2  Deu ia t i on q$/-Fe

EC-O3  Ecc les  C reek  be lou r  Sou th  Fo rk  and  aboue  Wh iskey  Sp r i ngs

#
-Alae ATAd taxc

EC-O4  Ec  c l es  C reek  be lo r r l  Wh i s  key  Sp r i ngs  and  Be l i na  Road

May  79  65
Aug  79  55
Oc t  79  63
Ap r  80  70
Aug  80  70
Oc t  80  57
May  81  73
Sep  81  75
Jun  82  80
Aug  82  7L
Oc t  82  69
Oc t  83  68
Jun  84  66
Sep  84  63
Oc t  84  57
Jun  85  59
Ju l  85  59
Oc t  85  60

May  79  63
Aug  79  61
Oc t  79  60
Ap r  80  61
Aug  80  70
Oc t  80  62
May  81  74
Sep  81  72
Jun  82  83
Aug  82  67
Oc t  82  66
Oc t  83  60
Jun  84  67
Sep  84  59
Oc t  84  56
Jun  85  74
Ju l  85  69
Oc t  85  57

62
44
61
65
64
57
74
79
81
73
72
65
69
63
61
60
60
62

62
62
62
61
67
65
74
75
86
7L
7 t
63
72
69
57
74
69
61

27
30
34
23
23
34
23
24
15
26
29
28
29
25
25
2L
26
22

35
37
39
28
29
37
23
29
14
2L
26
28
18
27
30
23
25
27

2 .450  18 ,  O93  8 ,455
2 .743  23 ,247  10 ,395
2 ,892  15 ,871  11 ,841
2 .407  26 ,25L  5 ,119
2 ,472  6 ,873  4 ,914
1  . 904  58 ,  069  3  1 ,  108
3 .201  3 ,882  3 ,  136
1 .383  13 ,585  + ,7 t7
2 ,688  619  384
2 .424  11 ,193  4 ,389
2 .1o7  16 ,OO8  16 ,189
3 .567  4 ,931  t , t 20
2 .106  15 ,790  9 ,154
3 .086  2 ,749  911
2 .228  10 ,615  5 ,188
2 .L55  7 ,23 r  2 ,697
1 .869  16 ,789  7 ,O24
1 .619  25 ,78L  1 ,655

2  , 454
3 .060
2  , 227
2  ,  301
2 .676
o .973
o .973
I  . 291
2  . 292
1 ,927
L678
1  . 645
o  , 579
3 ,OO2
2 .689
2 .OO8
2  ,366
2 .O37

11  , 634 .
25  , 273
34 ,233
13  , 42Q

5 ,1 .30
46 ,338

6  , 6Q7
31 ,347

683
13 ,520
LL ,2O7
18 ,908
13 ,969

5 ,159
t t , 62L

4 ,939
5  , 204
+  , 288

7  , 222
10 ,  6  19
22  , 843
11 ,O40
2 ,3 t9

15 ,816
2 , t 62

12 ,OO3
436

5  , 937
5  , 382

10 ,  402
4  , 259
1 ,104
1 ,828

715
1 ,505

572

i lot
1 .40
2 ,03
o .  73
3  . 95
o .  58
1 .O l
o ,18
7 ,56
2  . 62
2  , 90
1 ,60
2 . t o
1 .50
3 .50
2  , 20
o.  Bo

2  , 29
2 , t 6
2  . 25
t . 32
L  , 20
L ,76
1 ,87
o  , 62
2 ,40
1 .37
4 .  30
1 .80
4 ,80
5 .60
5 .OO
4  ,20
o .50
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Tab1e  2  . 8 *2  (  Con t i nued  )

Da te CIQ.B

EC-O5  Ecc les  C reek
s tudy  s i t e )

May  79
Aug  79
Oc t  79
Apn  80
Aug  80
Oc t  80
May  B l
Sep  81
Jun  82
Aug  82
Oc t  82
Oc t  83
Jun  84
Sep  84
Oc t  84
Jun  85
JU I  85
Oc t  85

#  S tanda rd
glQd -tsxe -t!-.-- J!-W= Q.esr-a!jp-! q$/ne

a t  mou th  o f  canyon  (  quan t i t a t i ve  hab i t a t

59  59  28
7+  75  2L
65  70  32
73  76  28
64  7L  24 .
59  61  33
58  64 .  26
59  65  27
79  84  14
70  76  16
70  73  24
75  79  19
75  81  16
71  72  23
67  67  2 l
' 70  73  20
67  74  L7
53  64  22

2  . 280
2  , 590
2 , t 55
2 .  319
2 ,O57
1 .865
1  . 441
2 .544
1  . 863
1  . 363
o .990
2 .  160
L ,  O42
o .  828
o ,615
1 .256
1  .  661
1 .511

18 ,661
2  , 526

14 ,  308
12 ,  560
6  ,  08  5

34 ,303
I  , 87Q

15 ,909
L  , 2T6

17 ,609
22  , 631 .

6 ,O47
5 ,  43  t .

4 t  , 232
51 ,680
11 ,419
19 ,691
18 ,OO1

L2 ,773
I  ,  066
6 ,806
3  , 907
1 ,851

16 ,  125
2  , 46Q
6  ,457

332
7  , 7  LO
5  ,258
2 ,547
2 ,73Q
5 ,  591

19 ,698
2 ,  383

L2  , 37Q
t  , 437

o .  55
3 .49
3 .70
1 ,76
1 ,42
2 ,44
3 .91
o  , 49
3 ,11
6 ,  L2
o ,80
o .90
2  , 60
4  . 20
5 .50
3  .  10
I  .  30
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TABLE 2 .8 -3

SEDIMENT COMPOSIT ION OF  GRAUEL  BEDS
AT FOUR STAT IONS ON ECCLES CREEK
AS PERCENT OF  TOTA L  MEAN WEIGHT '

FOR SEDIMENTS PASSING THROUGH S IX  USGS
STANDA RD SOI  L  S I  EU  E  5 I  Z  ES

S ieve
Open inE
(  i n  mm)

S! a tr_a.L.-EgE:8?.
L? .  , 7

4 ,75
2 ,OO
2 ,AO
o ,85
o .50
o ,074

S ta t i on t Q*Q*Q,l
t2  ,7
+ .75
2 . O O
o,  B5
o .50
o .  o '74

Qlei ti_u _ EcQ-oS
L2 ,7
+ ,75
2 ,OO
o ,  85
o ,50
0 .074

9.Le.!i en . tc_C. ..ol
L2  , 7

4 ,75
2 .OO
o ,85
o ,50
o .  074

Aug
1979

44 .  . 5
26  . 7
17  . 9
L7  . 9
13 .6
12  , 2
o,2

: : :

45  , 2
26  , 2
L7  , 5
13 .5
L2  , 2
o,2

50 .4
29 ,4
20  , 3
15 ,9
14 .  I
o,2

Aug
19  80

5r . .o
34 ,2
2 t_ ;  . 7
25  . 7
21 .  . 3
18 .4

1 .8

55  , 2
38 .8
29  , 5
25 ,3
22  . 7

1 .8

48 .3
30 .  5
22 ,8
18 .9
15 ,5

1 .8

43  . 9
28 .L
22 . , t
lB .9
t4  . 9

1 .4

Oc t
19  80

i.:
5 8 . 1
4 5 .  I
3 9 .  5
3 5 .  I
2 9  . 5
o.4

48 .1
29  . 4
20  . 6
17 ,2
14 .  5
o,2

4 .L  , 7
2L  . 8
16 .7
14 .  3
t2 ,2
o,2

May
1981

59 ,8
39 .5
28  , 5
28  . 5
20 ,o
15 .3

1 .9

73 ,2
53 .9
40  . 9
35 .O
31 .8

1 .9

32  ,  L
18 .9
10 .4
7 ,L
4 .4

o .9

38 .9
19 .5
13 ,2
10 .4
7 .8
1 .O

Oc t
L9  82

59 .8
48 .8
32 .6
32  , 6
26  . 6
22  . 4

2 ,6

65 ,9
40 .9
31 .8
28 .8
26 ,O

1 .6

49 .5
26  , 6
t7 ,6
13 .5
l t , 2

2 , t

46 ,2
33 .9
28 ,6
24  . 5
20  . 7

2 .O

Oc t
1983

55  . 7
36 .8
27 ,2
27  , 2
2 r , 8
L7 ,6
o.3

59  , 2
4 .4 .8
37  , 5
32  , 5
23 .8
o,7

79  , 7
57  . 2
43  . 6
33 .5
23  , 5

o .8

53  . 3
3 t , 2
20  , 2
14 .3
9 .1
o.3
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TABLE 2 .8 -3

SEDIMEN]  COMPOSIT ION OF  GRAUEL .  BEDS
AT FOUR STAT IONS ON ECCLES CREEK
AS PERCIN-T  OF  TOTAL  MEAN WEIGHT

FOR SEDIMENTS PASSING THROUGH S IX  USGS
STANDA RD SOI  L  5 I  EU  E  S I  Z  E5

S ta t i on

S ta t i on

S ta t i on

S ta t i on

S i e v e
O p e  n i  n g
( i n  m m )

E C C - O ? .
1 2  . 7
+ ,75
2 .OO
o ,85
o .50
o ,  074

ECC-O 3
L2  , 7

4 , ' , 75
2 .OO
o .  B5
o ,50
o ,  074

E C  C-O4
L2  , 7

4 ,75
2 ,OO
o .  85
o ,50
o .  074

ECC-  O  5
L2  , 7

4 . ' 75
2 .OO
o .  85
o .50
o .  o74

June
1984

6 6 . 5
4 1  . 6
2 9  , 2
2 3  , 4
1 8 . 8
o .8

67 ,2
+ '7 ,8
4L  , 7
39 .3
36 ,9

1 ,7

63  . 6
39  , 7
27  , 8
20 ,+
16 .4

1 ,1

57 ,4
35 .4
25  , 5
2 t  . 2
18 .8

1 .4

Oc t
1984

64  . 2
40 .8
30 .6
25 .8
22 ,6

3 .4

58 .1
39  . 6
29 ,6
2+ .  t
20  , 4

2 ,6

56 .5
34 .O
22  , 6
17 .O
13 .9

1 .1

55 .6
32 .O
22  , 7
18 .4
15 .1

1 .5

June
1985

54 .+
31 .8
20  , 5
15 .O
11 ,8

o .5

75 ,7
47  ,O
33  , 2
26  .  O
2L  ,  L

1 .2

69 .  1
37 ,5
25  , 6
2L  ,  t
17  , o

1 .1

62 ,L
32 .3
2L  , 6
L7  , 5
14 ,  +

1 .1

Oc t
1985

69 .  5
50 .6
22 ,6
14 .4
11 .1
o .9

74 ,O
51 .3
28  , 5
18 .  I
13 .3

2 .O

73 .5
55 .5
3 r , 7
19 .3
r+,7
r ,2

62  . 5
39 ,  5
32 ,9
23  , 9
19 .6

1 .6
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2 ,9  TERRESTRIAL  N ILDL IFE

INT RODUCT ION

Pn io r  t o  any  d i s t u rbance  o f  t he  env i r onmen t  i t  i s  r egu i red  t ha t

each  Pe rm i t t ee  conduc t  a  s  t uc l y  o f  t he  u r i l d l i f  e  and  t he i r  hab i t a t s

i n  t he  m ine  p l an  a rea  (UMC 783 .20 ) ,  Th i s  sec t i on  summar i zes  t he

resu l t s  o f  t ha ' 1 .  s t udy .  An  unab r i dged  copy  o f  t he  consu l t an t s

repo r t  can  be  f ound  i n  Append i x  Vo lume  A*2 ,

Pu rpose  o f  S tu t l y

P r i o r  t o  t he  s  t udy  and  eva lua t i on  o f  t he  Sky l i ne  P ro j  ec t ,  t he

U tah  D i v i s i c l n  o f  O i1 ,  Gas  anc l  M in i ng  i n  consu l t a t i ve  de l i be ra t i on

w i t h  t he  U ta l r  D iu i s i on  o f  l r { i 1d1 i f e  Resou rces  and  U .  S .  Fo res t

Se rv i ce  de te r rn i ned  t he  ob jec t i ves  we re  t o : (  I  )  de te rm ine

hab i t a t i on  and  use  by  moose  and  e l k  o f  t he  env i r ons  i n  and  a round

the  Sky l i ne  p ro j  ec t  ,  ( 2 )  es t ima te  use  by  mu le  cJee r  o f  t he  canyons

to  be  t r ave rsed  by  t he  coa l  conveyo r ,  (  3  )  de te rm ine  more

accu ra te l y  t he  pnesence  o f  o the r  spec ies  o f  mamma ls ,  amph ib i ans

and  rep t i l es ,  ( 4 )  de te r rn i ne ' :  hab i t a t  a f f i n i t i e s  and  t ime  o f '

u t i  L ' Lza t i on  by  marnma ls  ,  amph ib i ans  and  rep t i l es ,  and  (  5 )  ensu re

co r rec t  kno r r r l edge  o f  t he  occu r rence  o f  any  endange t red  o r

h i gh - i n te res t  spec ies  on  t he  a rea  o f  t he  p ro j  ec t .

Pe rsonne l

The  s tudy  was  done  unde r  t he  d i r ec t j . on  o f  D rs .  C l yde  L .

P r i t che t t ,  Assoc ia te  Pno fesso r  i n  t he  Depa r t . r nen t  o f  Zoo logy  and

Cura to r  o f  Mamma l  s  a t  t he  Mon te  L  .  Bean  Mus  eum,  and  H  .  Dua t t e

S rn i t h ,  As  soc ia te  P ro fesso r  and  Coo rd ina to r  o f  t r { i l d l i f  e  and  Range

Resou rces  i n  t he  Depa r tmen t  o f '  Zoo logy ,  a t  B r i ghan r  Young

Un iue rs i t y ,  P rovo ,  U tah .

2 ,9  , l  Spec ies  S ta tus  L i s t s

l - i t e ra tu re  and  f i e l c l  da ta  u ,e re  summar i zed  f o r  a l l  t e r res t r i a l

ve r t eb ra tes  o f  conce rn ,  and  t he  spec ies  ca teEo r i zed  t o  de te r rn i ne
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hab i t a t  a f f  i n i t i e s  and  h i gh - i n te res t  spec ies  s ta tus These

resu l t s  a re  repo r ted  i n  t abu la r  f o rm  (Tab les  2 ,9 - l  t hnough

2 .9 -3 ) .  They  a re  l i s t ed  acco rd ing  t o  t he i r  ua r i ous  eco log i ca l

c l . ass i f i ca t i ons  (Da l t on  e t  a I  .  L978 ;  Du rnan t  L952 ;  Ha11  and

Ke l son  1959 ;  Hayward  L967 ;  and  Hay r r ra rd  e t  a1  1958 )  .  A l l  spec ies

whose  ranges  appea r  t o  oue r l ap  any  o r  a l l  o f  t he  po ten t i a l .  a rea

o f  impac t  a re  l i s t ed .  Gene ra l l y  speak ing ,  t he  p roposed  p ro j  ec t

a rea  cou ld  po ten t i a l l y  be  i nhab i t ed  by  abou t  57  mamma l i an ,  6

amph ib i an  and  15  nep t i l i an  spec ies  .  So rne  o l t  t hese  a re  cons ide red

h igh  i n te res t  spec ies  f o r  t he  hab i t a t s  and  l oca I  a rea  o f  conce rn

and  4 -8  pe rcen t  a re  p ro tec ted  spec ies .

Tab les  2 .9 - *L  t h rough  2 .9 -3  con ta i n  l i s t i ngs  o f  t he  ue r t eb ra te

spec ies  mos t  l i ke l y  t o  be  impac ted  by  t he  rn i n i ng  ac t i v i t y  and  i s

no t  a  1 j . s  t i ng  o f  a l l  a rea  i nhab i t an t s  ,  A  more  comp le te  l i s t i ng  ,

i nc l ud ing  sma I l  b i r ds ,  may  be  f ound  i n  t he  Da l t on  e t  a1  1978

re fe rence  cop ied  i n  j . t s  en t i r e l . y  and  l oca ted  i n  Append i x  Uo lume

A-2

Te rms  used  i n  Tab les  2 .9 - I  t h rough  2 ,9 *3  ane  de f i ned  as

P Ian t  commun i t i es  ( d i scussed  i n  de ta i l  i n  ano the r

t h i s  r epo r t ) :  ( a )  sp ruce* f i r ;  ( b )  aspen ;  ( c )  sage

rn i xed  sh rubs  and  g rasses ;  and  (e )  r i pa r i an  hab i t a t .

Res iden t  spec ies  :  (  R )  Any  spec ies

du r i ng  rep roduc t i on  ac t i v i t i e s .

t ha t  i nhab i t s  t he  a rea

Casua l  o r  Ra re :  (Ca )  Any  spec ies

occas iona l l y  ove r  a  pe r i od  o f  seve ra l

has  no t  been  de te rm ined  as  t t t h rea tened "

fo l l . o t r t s :

pon t i on  o f

bnus f r ;  ( d )

t ha t  i s  on l y  obse rved

yea rs  bu t  t r t hose  s ta tus

o r  endange red  "  ,

4 . High - i n tenes t :  (X )  Any  spec ies  t ha t  i s  endange red ,

t h rea tened ,  game  o r  o f  economic  o r  r ec rea t i on  ua lue  .

REPLACES ! ! TEXT
!  See t ion  2 .9 .1  Pas ,e  2 -78  !  I  See t ion  2 .9 .1  PaB,e  2 -78  Da te  5 /9 /89  !
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T ' A B L E  2 , 9 - L

S P E C ; I E S  L I S I  A N D  C L A S S I F I C A T I O N  O F  M A M M A L S
W H O S E  P U B L . I S H E D  R A N G E S  O V E R L A P

T H E  S K Y T " I N E  C O A L  M I N b : S I T E

A =  Abundan t
C  =  Common
U =  Uncommon
e.9.. =..- gssge-]*-ar-Ba r:s
R =  Pe rmanen t  Res i c l en t
S  :  Summer  On l y

+J
a
G)
l{
o
+ J A
c 0.)

H ' F {

I O
. q ( )
b P - r

.rl CI

.a
i a

. q  L { ( 1 )
a  . c a  c  E o
5  A A  d  ( u + r
t{ rd 'F{ > 'r{
. O  . i 5 !  t i  t { c / )
o  ( )u  6  ( )  |
b ,  x  o  r r c
d .r{ tA 'r{ -A O
C I E & O

t{
.Fl
tH

I
o
Ut r
J C I
l r C I
9-.r a
C/)

O

M a s k e d  S h r e u t
9.9q,e-x p":..net-gtt p-

M i r r i am  Sh rew
$s-rsx,, u.i-ilf istn.]

Uagran t  Sh rew
Q.q-r"s r-.vesr-g n.!..

Dusky  Sh re t r t
So rex  obs  cu rus

Wate r  Sh reu r
$ ere"x-p-e..lss.!r-1s"

l - i t t l e  B r t :wn  My r : t i s
Sug t I s. _.]_u_s_Lfg.g.!' l"

Long*ea red  My  o t i  s
Itv-o-!l-s. . F.!Lg!jJ-

F r i nged  My ,> t i s
U:r g t.l"-q. -L h-use!-sdss-

Long ' - l egged  Myo t i  s
Ylvptis-J.p--le-rc-

Ca l i f o rn i a  My t : t i s
'

Sna l l - f oo ted  Myo t i s
M

S i l ve r -ha i r ed  Ba t
Las ionvc te r i s  noc t i uaqans

B ig  B rou ln  Ba t
Ep-lssrsss-J.ss-s q-q.

CR

C R

UR

CR

C 5

C S

US

U5

US

US

U$

cs

,o U5
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Tab le  2  . 9 - I  ( con t i nued  )
+J
a

. ao
t {  A a  t . t

. F {  E  t { O  O
r + {  a  . c a  c  r d o  + J u )
|  5  (n m d o+r  t r  o
O t {  (d  'F l  >  'F {  H 'F l
o  c  . a  q S l r  t {  ! ( n  I  o
)  o  o  ou  d  o  , c  o
t {  O  U  X  0 '  n t r  bO ,
A CI (d 'F l  ta ' r {  .aO 'F l ( , / )

CI

ta

Red  Ba t
!.e s i q rlU* .-b.ql p.al Lg.

Hoany  Ba t
Las iu rus  c i neneus

'Townsend ' s  
B ig -Ba red  Ba t

P leco tus  t ownsend i i

B raz i l i an  F ree - t a i l ed  Ba t-l*a.ds-n-r-c-- 
.h r: e..rlUsru-rs"

Nut ta l l ' s  Co t ' t on ta i l
9-sy.Lstls-q$-. n-u-L!e-L lj.i

Snowshoe  Ha re
1.-qgUl*gf1gg_ c .a_n q g_

Leas t  Ch ipmunk
Eu tam ias  m in i r nus

Un i t a  Ch ip rnunk
Eu tam ias  umbr i nus

Ye l l ow-be l l i ed  Marmo t
Uarue!e...*f -I"av"rss!.! r. j,..r

Uin ta  Ground  5pu i r r e1
S P e r m.o. P h;-l-U5---Aruei.!f.g-

Rock  Squ i r r e l
9p e nttpph.i"Ig"s -,..v en

Go lden -man t l ed  Ground  Squ i r r e l
9e9 J.[spni_l u"s .- Lat.e.ce_}-i s

Red  Squ i r r e l
lgni ltS r.prru s ._h.ud p_.p,n r.-q.gg

Nor the rn  F l y i ng  Sgu i r r e I
Q LCg_c glm q s,, p,p h..ti..n.US-

No r the rn  Pocke t  Gophe r
f trqrnaurc*ta.] Po-dS g

CR

C R C R

CR C R

CR CR

C R

CR

U5

c5

C R

CR

CR

C R

CR UR

C R

C R CR CR

C R CR C R

AR A R

X

X

A S

CR

C R
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f a b l e  2 . 9 - L  ( c o n t i n u e d )

+,
a

.ao
J A  !

t  ! o  o
a  , c  n  g  r c ' o )  + J o
5  ( n a  d  O + r  g O
t r  d  ' F {  > ' F {  H ' r - l

C  . a  ( J H  !  t { ( / )  |  O
o o ou d CI r  , .q c)
A  b  X  O r  a  t r  b O
A (d .Fl cU .Fl .a O 'Fl (/)

t{..{
t+{
I
q)
O
,
tr
c(,)

b

Bo t ta  Poc  ke t  Gophe r
Lb-wsrnilr* b.-o-ttee-

Beaven
Q.s.p..!.s-[..-p.f, t:ta-d qn q-ts..

Wes te rn  Ha rv r : s t  Mouse
B eilbr.q{art-quv r-*ne-s-sl s-t.r s-

D r a e n  M o u s r :
Per.gtlv-Lc*u. .s. n a [.ig*Ll]s-t-us

Bus  hy - t a i l ed  L r l ood ra t
N.eq-t-a-ug-e-uls!:e-B-

M e a d o t r t  U o l e
Mi  c  r o tu  s -p-q-.n-0-r-yf -v3-n-ig-us"

Mon tane  Vo le
.

Long - ta i l ed  Vo le
|t{-l c fg.t-r*-g.._ 1_o n_q i p p.U.d u".t

L r fa te r  Uo I r t
fl r-V i'q'r:1n.*r i q.h g. r'd..s o n i.

Mus  kna t
Qnd-p t r a-*z-l-bel-h"isss-

Hes te rn  Ju rnp ing  Mouse
Z..a ps- g.- q.n l!-g-e-es"

Po rcup ine
f,..[-e t.h i-2..o-n_..:1..o r IC-UJ-U

Red  Fox
UuIpes.. . . . . fu1.V..A

Coy  o  t e
Can i s  l a t r ans

Gray  Fox
U ! -q,c.y.q"jf*S-13ele g g.r q e. nj. gg_p.

AR AR

C R

C a R

U R

C A

UR

UR UR

A R AR AR

UR

CR CR

CR CR

C R CR

CR

UR

A 5 A 5

X

x

i'o
X

C R

C a R  C a R  C a R

UR

C R

C a  R

U RUR

X(a
UR

CaR CaR
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T a b l e  2  . 9 - I  ( c o n t i n u e d )

+)
a

-a 0)
t {  5 a  !

. F l  . q  $ { O  O
+ {  A  . q A  g  ' i J O  4 l A
|  5 cn a rd o+r tr o
O t{ d .Fl > .r{ H ''-l

o  g  
" q  c !  H  H c n  I  o

i  o  o  oc ,  d  ( )  . c  o
t {  O  U ,  X  O  u ) g  b O r
Ar A rd '-l € 'r-l .A O 'r't U)
( / ) d c n E f i o I q

to

Ring ta i l
EgSS.ef"ls-g-u s a s tu !.U.-s-

Rac  coon
Pr-s-sJ. 9--n*-] p-t o:.

Mar ten
Mar tes  a rT re r i cana  CaR

B lack  Bea r
Ursus  amer i canus

Erm ine
Utl.s.!e-1-e.--e-Lulns.F

Long - ta i l ed  Wease l
ry!-u-s!efs*f.re-n.c!c

Mink
rylss-te 1c--v-Ls-sn"

Badge r
Tax idea  t . axus

S t r i ped  5k  u r r  k
tY!"spj i t i. s-.*rsr. tllll .!"

Moun ta in  l . " i on
I-efir c-s-ns-eler.

Bobca t
[=.ynx ru-f..Us

Hap i t i  o r  E l k
Carvus e..le.p_hlfg.

Mule  Dee r
Qd q p.o r"L.e...u..s ..-h enrp-nus"

Moose
Alce_s_-.la.lcgg-

CaR CaR CaR CaR

C a R

C a R

CR

CaR

C R

UR

C R T

UR UR UR

C R CR

UR UR

CR C R CR C R C R

C a R  C a R  C A R  C A R  C A R

UR UR UR UR UR

C 5 C5 c5 C S CR

C R C R C R C R C R

X

X

XUR UR UR
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S P  E C I  E S  T . I S I
N H O S  E

T H E

TABLE 2 ,9_2

AND CLASSIF ICAT ION OF  AMPHIB IANS
PUBL ISHED RANGES OUERLAP
SKYL INE  COAL  MINE  S ITE

+J
a
o
tr
o

( J O  + J O
o + r  g  o
> .Fl H .-l
t r ( / )  l U
o .c c)
a  g  F Q r
. A O  . r { ( / )
o l q

"a1 a
t{ q)
, a a  F
C I u  r d

d 'r't
' d t {  t r
c ' ) ( .9  d
X O r

.Fl La 'r{

E M

l{
'r{ S
t+{ a
t a
O t {
o t r . a
5 c ) c )
l.{ A U'
o n d(n

T ige r  Sa lanande r
Am.b-u-r!e-us*Lier-uu-u

G r e a t  B a s i r r  S p a d e f o r : t ' T t : a d
9--qs-p-hiq-p-uJ---h-e"ru!-qldr

Borea l  Toad
E"u-ls- i-ms-s-s-

W o o d h o u s r s r s  T o a d
9:rf-e-*w-qs.d he.s r-s i

B r ) r ' r l a l  C r i c  k e t  F  r o g
B.ge u d a c_.t.t5__Ut s. q. r 1.4! f,

W r l s  t e n n  L r l o p a r d  F r o g
B-ene--pin.l-elrs-

UR

UR

C R

C R

UR

CR

{
^
v

(

o
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S P E C I E S  L I S T
l , {HO$E

T H E

TABLE 2 ,9_3

AND CLASSIF ICA  ION OF  REP T ILES
PUBL ISHED RANGES OUERLAP
SKYL INE  COAL  MINE  S ITE

#
.oo
a a  !
l.'r O C)
. c A  C  ( , C I  + J A
a a  d  o + r  g o

d  . F l  >  ' F f  H ' F l
. d t {  !  t { c / )  |  O
ou  d  o  . c  o
X  g ,  a  g  t t 0

.'-l € '.t .A O 'F{ (/)
E N , O E

ul
a
t{
.a
o
b
d(n

c
o
O-.,
a
{

t{
.F {

+{
I
0)
U
5
l.l
Q,
n

I

I

v

F e n c e  L - i z a r d
9:-e f, sp*s-r.u -r*u !-d".ule-t qr

Sageb rus  h  L i za rd
$s"s f pp"-a.[.u-s--ar.c.-s.-t-a.Lu-$-.

Tree  t " i . za rd
U"Les-a-u-r.u--e-*.sr-ue-t.ltr

Mr :un ta i n  Sh r : r t - - ho rned  t - i za rd
P-h.r-v-[e.Lqla .. d-aJ-sJ'arg"t .

Grea t  Bas in  Sk ink
t-ulle"s-e s.* -q-! lLlqnr.f,.ru!.s-

Roc  ky  Moun ta in  Rubben  B t>a
C.ha ni..n.e*b.g!!CS_ CaSi

Wande r i ng  Ga r ten  Snake
I_b e nn_q,pl_r -s.._._g_l--e g.el_r

Red-s i ded  Ga r te r  Snake
I h-e n .n-qp^h; s---g,ar!a-l"ls-

hes te rn  on  Ye l l o t r r - be l1 i ed  Racen
e.p J.u h.er * -e*qrl!.ru s- Lq.n

SL , r i ped  t , Jh i psnake
[! e .rLrs-s"sbrs -" .t a en; n-t-us-

L r l e s t e r n  S m r : o t h  G r e r l n  S n a k e
O-phS p d f-y-L., -u_e r n e h.t

Gophe r  Snake
P i t rrp- p-h.i"s.- Fe fa n-a-Le-u-c*u l-

Mi . l k  Snake
L a Ftp_r q p g_llirJfj_a--nS.U_Lt 1U U s

U tah  Moun ta : i n  R ingsnake
L e$pf-Ap-g_Lt tq _p v-te.Fr_e_l.q.nS U S

Ra t t l es  nake
Cro ta l us  u i r i dus

US

US

U S

US

US US

U5 U5 US

U5

C 5 C5

US

CaS

US U S

C a S

C S C S

U5

US

US US US
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2  . 9  , 2  P ro j  ec t  Impac t  Ana l ys i s  by  H igh - I n te res t  Spec ies

The re  a re  many  pub l i shed  sys tems  f o r  r ank ing  t he  impo r tance  f o r

and  use  c l f  .  hab i t a t  by  u r i l d l i f e ,  The  one  u t i l i zed  he re in  was

deue loped  by  t he  Sou theas te rn  Reg ion  o f  U tah  D i v i s i on  o f  W i l d l i f e

Resou rces .  The i r  s ys tem pa ra l l e l s  bu t  i s  no t  i den t i ca l  t o  t he

one  t i eue loped  by  t he  U .  5 .  F i sh  and  W: i l d l i f  e  Senv i ce  t o  r ank

w i l d l i f e  va lues  on  coa l  l ease  l ands  i . n  t he  wes te rn  s ta tes .  The

U tah  sys tem l i s t s  cn i t i ca l  u r i l d l i f e  hab i t a t s  and  use  a reas  as

mos t  impo r tan t f ' o l l o r r led  in r espec t . i ue impon tance  by

h igh . -p r i o r i t y ,  subs tan t i a l  ua lue ,  and  l im i t ed  va l . ue  hab i t a t s  and

use  a reas .  I t  mus t  be  no ted  t ha t  t he  use  o f  t he  u rond  " c r i t i ca l "

i n  t h i s  sys tem i s  no t  t he  same  as  t he  l ega I  de f i n i t i on  used  f o r

" c r i t i ca l "  i n  t he  Endange red  Spec ies  Ac t .

C r i t i ca l  u r i l d l i f e  use  a reas  a re  sens i t i ve  use  a reas  necessa ry  t o

sus ta i n  t he  ex i s t ence  and  pe rpe tua t i on  o f  one  o r  mo re  spec ies

du r i ng  c r i t i ca l  pe r i ods  i n  t he i r  l i f e  cyc l es .  
' f hese  

a reas  a re

cons idened  l im i t ed  and  1 j . e  w i t h i n  h  j . gh -p r i o r  i t y  w i l  d l i f  e  use

a reas .  B io l og i ca l  i n t r i cac ies  d i c t a te  t ha t  s i gn i f i can t

d i s t u rbances  canno t  be  t o l e ra ted  by  t he  rnembers  o f  an  eco log i ca l

assemb lage  on  c r i t i ca l  s i t es .  The  op in i on  o f  t he  U tah  D iu i s i on

o f ' t { i . l d l i f e  Resou rce$  i s  t ha t  d i s t u rbance  t o  c r i t i ca l  use  a reas

o r  hab i t a t s  w i  I . I  r esu l t  i n  i r r eve rs i b l e  changes  i n  spec ies

compos i t i on  and  / o r  b i o l og i ca l  p roduc t i v i t y  o f  t he  a rea  so

c lass i f  i ed .

H igh -p r i o r i t y  w i l . d l i f e  use  a reas  a re  cons ide red  t o  be  " i n t ens i ve

use  a reas  "  F r : r  one  o r  mo re  spec ies  o f  r r r i l d l i f  e .  H igh -p r i o r i t y

use  a reas  a re  no t  l . j .m i t ed  and  i n  con junc t i on  u r i t h  l im i t ed  ua lue

use  a reas  f o rm  the  subs tan t i a l  va l ue  d i s t r i bu t i . on  f o r  a  w i l d l i f e

spec ies ,

r REPLACES !! TEXT

!  Sec t ion  2 ,9 .2  Pas ,e  2 -85  !  !  Sec t ion  2 .9 .2  Pase  2 -85  Da te  07117189  !
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Subs tan t i a l  va l ue  r r r i l d l i f e  use  a reas  a re  "ex i s t ence  a reas t '  f o r

one  o r  mo re  spec ies  o f  r r l i l d l i f e .  These  a reas  rep resen t  t he

d i s t r i bu t i on  o f  a  g i ven  he rd  o r  popu la t i on  and  a re  f o rmed  by  t he

merg ing  o f  h i gh -p r i o r i t y  and  l im i t ed  ua lue  r r r i l d l i f e  use  a reas  f o r

a  spec ies ,

L im i t ed  ua lue  r r r i l d l i f e  use  a reas  a re  "occas iona l  use  a reas ' f  f o r

one  o r  mo re  spec ies  o f  w i l d l i f e .  Such  aneas  a re  no t  l im i t ed  and

a l t houg f r  t hey  cons t i t u t e  pa r t  o f  t he  subs tan t i a l  ua lue  r r r i l . d l i f e

use  a rea  f o r  a  spec ies  ,  t hey  a re  no t  es  sen t i a l  .

Ano the r  impon tan used  b - v  U tah  D j  v i s i on  o f  t " J i l d l i f  e

Resources is  ( " t i i1 " r ) p e r i o c J  .  t t Th i s  ne fe r s  t o  a  t ime  i n  t he

na tu ra l  t r i s t o r y  ; f :  f f i - e i  spec ies  when  d i s t u r t r ance  u l i l l .  l j . ke l y  l ead

to  se r i ous  dec reases  i n  t he  p roduc t i v i t y  ancJ  pe rpe tua t i on  o f  t he

spec j . es .  Examp les  a re  t he  rep roduc t j . ve  and  ove r  u r i n te r i ng

pe r i o t Js  .  UDWR in  r ecen t  yea rs  has  mod i f  i ed  t he  t e rm  "  c ruc i a l -

c r i t i ca l . "  i n  r ega rd  t o  r e l a t i ve  b i o l og j . ca l  va l ue  o f  u l j . l d l i f e

hab j . t a t s  o r  use  dF r l ds  t o  j us t  ' t c r i t i ca l " .  The  t e rm  " c ruc ia l t t  now

on l y  r e l . a tes  t o  a  t j .me  o f  an ima l  use ,  The  de f  i n i t j . on  rema ins  t he

same .

2 .9 ,2 ,1 Mamma l .  s

T t re  po ten t i a l  a rea  o f  i r r pac t  i s  i nhab i t ed  by  abou t  57  spec ies  o f

marn rna l s  (Tab1e  2 .9 -1 )  .  App rox ima te l y  3O  pe rcen t  o f  t hese  spec ies

a re  p ro te  c ted  and  cons ide red  o f  h i gh - i n te res t  t o  t he  S ta te  o f

U tah  D i v i s i on  o f  W i l c j l . i f e  Resou rces .  As  such ,  each  was

cons ide red  i n  r e l a t i on  t o  t he  po ten t i a l  pe r t u rba t i ons ,  bu t  on l y

those  l i ke I y  t o  be  nega t i ve l y  impac ted  a re  d i scussed .

'  REPLACES !! TEXT
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Moose

The  popu la t i on  o f  r noose  i nhab i t i ng  t he  Wasa tch  P la teau  i s  mos t

numerous  i n  .  ancJ  abou t  t he  d ra i nages  o f  Sco f i e l d  Rese ruo i r  and

uppe r  Hun t i nE ton  Canyon  u rhe re  t he  moos  e  a re  dependen t  upon  t he

r i pa r i an  hab i t a t s  t ha t  a re  a l l  des igna ted  as  c r i t i ca l  hab i t a t  by

U tah  D iu i s i on  o f  W i l d l i f e  Resou rces .  T ' hese  r i pa r i an  zones  a re

u t i l i zed  ' oy  some  moose  yea r  l ong ,  whe reas  t he  h i ghe r  e l eva t i on

l r ab i t a t s  ad j  acen t  t o  t he  r i pa r i an  zones  a re  on l y  u t i l i zed  du r i ng

the  sumrnen  and  a re  cons ide red  as  h i gh . -p r i o r i t y  su rnmer  range .  The

en t j . r e  Sky l  j . ne  P ro j  ec t  l i e s  r r r i t h i n  t h i s  h i gh -p r i o r i t - v  summer

range  and  i s  u t i l i zed  by  moose  f r om May  16  t o  November  3O .

Un l i ke  o the r  ungu l . a tes ,  moose  do  no t  mass  m ig ra te  l a rge  d j . s t ances

to  o the r  a l t i t ud ina l l y  l o t r l e r  a reas  f on  w in te r  bu t  concen t ra te

i n to  t he  r i pa r i an  a reas  f r om Decemben  1  t o  May  I  5 ,  Bo th  h i gh

e leva t i on  and  r i pa r i an  hab i t a t s  a re  used  by  moose  as  ca l v i ng

a reas  be tween  May  1  5  and  Ju l y  1  5  .
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Dur ing  t t r e  f i e l d -u ro r k  po r t i on  o f  t h i s  s t udy  on l y  one  cow  and  a

ca l f  we re  obse rved  i n  t he  env i r ons  o l :  t he  m ine  l ease  s i t e .  Th i s

cow  was  eas i l y  i den t i f i ed  by  a  b l ue  co l l a r  p rev ious l y  pu t  on  t he

moose  by  pe r . sonne l  o f  U tah  D i v i s i on  o f  t ^ l i l d l i f e  Resou rces .  The

cow  and  ca l f  wene  s i gh ted  on  t he  Hun t i ng ton  s i de  o f  Ecc1es

Canyon ,  no t  f a r  f r om whe re  t he  road  i s  i n t e r sec ted  by  t he

p ipe l i ne  noad .  These  an ima l s  we re  obse rved  by  va r i ous  peop le  and

ac  co rd ing  t o  pensonne l  o f  U tah  D i v i s  i on  o f  W i l d l i f e  Resou rces  ,

t l r ey  spen t  mos t  o f  t he  summer  i n  t he  env i r ons  o f  t he  m in ing

s i t e  .  One  o the r  moose ,  a  yea r l i ng  f ema le  u r i t h  an  i n j  u red  f  r on t

l eg ,  u ,as  obse rved  i n  t he  v i c i n i t y  o f  t he  gene ra l  p ro j  ec t  a rea .

She  was  seen  on  H igh r r ray  96  t t r r o  m i l es  f r om the  Sco f i e l d  t u rno l ' f

f r om U .  5 .  H ighway  6 /50 ,

Co r r s i de rab le  f r esh  t r acks  and  pe l l . e t s  we re  f ound  a rounc i  t f r e

beave r  ponds  i n  uppe r  Sou th  Fo rk  anc l  a l ong  t he  r i dge  above  Sou th

Fo rk ,  and  rnany  se t s  o f  t r acks  we re  a l so  f ound  nea r  a  sn ra l1  pond

loca ted  ac ross  i : he  n i dge  sou th  o { :  Sou th  Fo rk .  Some  o f  t he

r r r i l l o r r l s  a l onE  the  beave r  ponds  i n  Ecc l . es  Canyon  we re  b rowsed

qu i t e  h i gh ,  appa ren t l y  by  moose  du r i ng  t he  u l i n t e r .  Sheephe rde rs

i n  t he  gene ra l  p ro j  ec t  anea  i nd i ca ted  t hey  had  seen  no  moose  i n

1979 ;  howeve r ,  one  sheephe rde r  sa id  a  bu l . 1  and  cow  i nhab i t ed

James  Canyon  du r i ng  mos t  o f  1978 .

Bo th  Ec  c  1es  Canyon  and  Sou th  Fo rk  have  su f f i c i en t  s t ands  o f

w i l l o r l s  and  beave r  ponds  t o  f ac i l i t a t e  moose  popu la t i ons ,  and

s ince  t hese  spec i f i c  s i t es  a re  t he  f oca l  po in t s  o f  moose  s i gn  i n

t t r e  p ro j ec t  a rea  ca re  shou ld  be  t aken  t o  m in im i ze  d i s t unbance  t o

and  p rese rve  t h i s  c r i t i ca l  r i pa r i an  hab i t a t .

E l k

E l k  on  t he  m ine  s i t e  a re  f r om the  Man t i  [ r end  un i t  and  occupy  t he

h igh -p r i o r i t y  su rn tne r  r ange  f r r r r n  r n i d -May  t h rough  Oc tobe r  each

yea r .  The  k r rown  summer  range  o f  t h i s  he rd  i s  mo re  ex tens i ve  t han
I
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t he  po ten t i a l l y  impac ted  a rea  bu t  t he  en t i ne  a rea  o f  t he  rn i ne

lease  l i es  r r r i t h i n  t h i s  h i gh -p r i o r i t y  summen  range .  Du r i ng  t he

summer ,  ca l v i ng  and  rea r i ng  o f  e I k  occu rs  u l i t h i n  t he  summer  range

f ro rn  m id -May  t o  m id . - Ju l y . Un l i ke  moose ,  e I k  m ig ra te

a l t i t ud ina l l y  and  f  r om November  1  t o  May  15  oc  cupy  l ou le r

vege ta t i on  commun i t i es  t ha t  ane  c l ass i f i ed  as  h i gh -p r i o r i t y ,  and

c r i t i ca l  r r l i n t e r  r anges ,  These  w in te r  r anges  ane  no t  u t i t h i r t  t he

po ten t i a l l y  pe r t u rbed  hab i t a t  bu t  a re  on  ranges  t o  t he  eas t  and

sou t l r eas t  (Sco t t ,  t 977 )  ( f iEu re  2 .9 .1 -A ) .

Du r i ng  t he  f i e l d -wo rk  i n  L979 ,  e1k  s i gn  (  t r acks  and  pe l l e t s  )  we re

common ly  obse rved  t h roughou t  t he  p ro j  ec t  a rea  o f  conce rn ,  bu t

ac tua l  s i gh t i ngs  o f  e l k  we re  obv ious l y  l ess  f r equen t ,  howeve r ,

no t  unusua l .  I n  t he  ea r l y  pa r t  o f  t he  summer ,  be fo re  t r a f f i c

i nc reased ,  e l k  we re  o f , t en  s i gh ted  f  r om the  noad  i n  Ec  c l es  Canyon ,

bu t  a f t e r  human  ac t i v i t y  i nc reased  f e r r r  an ima l s  h ,e re  seen  w i t h i n

the  canyon .  An ima l s  u ,ene ,  howeve r ,  s t i l l  u s i ng  t he  anea  because

f  r es f r  s i gn  was  obse rved  j  us t  above  t he  po r t a l .  s i t e  on  and  a l ong

the  Ecc les  Canyon  Road  .  I t  appea rs  t ha t  t he  e l k  ad j  us ted  t he in

da i l y  behav io r  pa t t e rn  t o  avo id  d j . s t u rbance  f r om ueh i c l es  and

man .  They  seem to  seek  re fuge  i n  Sou th  Fo rk  and  pe r i od i ca l l y

u t i l i ze  Ecc les  Canyon  on  a  c repu$cu la r  o r  noc tunna l  bas i s .

A l t hough  e1k  u ,e re  p resen t  t h roughou t  t he  pno j  ec t  a rea ,  t he

enu i rons  o f  t he  Sou th  Fo rk  d ra i nage  was  occup ied  by  t l t e  f r i g l t es t

concen t ra t i on .  Th i s  d ra i nage  appea rs  t o  be  a  ca l v i ng  g round ,

s i nce  n l any  cow  e l k  u r i t h  ve ry  young  ca l ves  we re  obse rved  t he re in ,

howeve r  by  t he  samr ]  c r i t e r i a  t he re  a re  o then  ca l v i ng  a reas  i n

James ,  Coa l  a r rd  Bu rn  Ou t  Canyons .  I t  i s  no t  knou ln  u l he the r  o r  no t

t hese  canyons  ex te rna l  t o  t he  Sky l i ne  P ro j  ec t  A rea  a re  nea r

sa tuna t j . on  dun ing  ca l v i ng  o r  i f  t hey  cou ld  abso rb  co t ^ t s  t ha t  m igh t

be  d i s  p l aced  f  r ^om the  a rea  o f  conce rn  due  t o  d i s  t u rbance  .
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The  hab i t a t  i n  Sou th  Fo rk  i s  conduc i ve  t o  e l k  hab i t a t i on .  The

moun ta in  i s  s t eep ,  has  cons ide rab le  cove r  and  an  abundance  o f

good  meadou l s  t ha t  con ta i n  beaue r  ponds  used  f o r  t ' e l k  u l a l l o t r t s  "  .

The  uppe r  beave r  ponds  we re  used  ex tens i ve l y  as  de te rm ined  by  t . he

la rge  number  o f  t r acks  and  bedd ing  a reas  a round  t hem and  e1k

t raue led  ouen  t he  r i dge  f r om these  poncJs  and  l ess  d i s t u rbed  a reas

in to  Ecc les  Canyon .

The  d i s t r i bu t i on  o f  e1k  r r l i t h i n  and  u t i l i za t i on  o f  t he  $ky l i ne

Pro j  ec t  A rea  has  a l r eady  been  impac ted  by  human  ac t i v i t y  as

ev idenced  by  t he  behav io r  pa t t e rn  change  i n  e l k  u t i J - : - za t i on  o f '

Ecc les  Canyon  as  human  ac t i v i t y  i nc reases .  The  e l k  s t i l 1  u t i l i ze

Ecc les  Canyon ,  bu t  no t  f o r  ca l v i ng .  I t  seems  tha t  t hey  have

sough t  mo re  so l i t ude  I ' o r  such  ac t i v i t i e s  i n  Sou th  Fo rk  o r  o the r

sec luded  p l aces ,  E l k  p re fe r  l a rge  a reas  and  i t  i s  knou ln  t ha t  1OO

an ima l s  w i l l  do  be t t e r  on  5OO ac res  t han  one  e l k  on  5  o r  euen  50

ac res  (5e ton ,  1927 )  ,  E1k  o f t en  t r ave rse  a  lO -m i l e  s t r e t ch  du r i ng

sho r t  pe r i ods  o f  t ime ,  pa r t i cu l a r l y  when  d i s t unbed ,  i n  e i t he r

summer  on  r r r i n t e r  so  d i s t u rbance  sou rces  and  obs t ruc t i ons  t o

mouemen t  shou ld  be  m in im i zed .  L im i t s  t o  e l k  popu la t i ons  w i l l  be

de te rm ined  by  t f r e  ex ten t  man  i s  r r l i l l i ng  t o  ded i ca te  su i t ab le

nange  f o r  t h i s  pu rpose  (Rush ,  1939 ) . Th i s  r ange  mus t  i nc l ude  no t

on l y  f o rage  bu t  su f f ' j . c i en t  secu r i t y  cove r  t o  a l . l o r r r  t he  popu la t i on

to  es  cape  d i s t u rbance  sou rces  . Th i s  makes  Sou th  Fo rk  o r  t he

ad j  acen t  canyons  impo r tan t  e l k  hab i t  and  t hey  a re  s i gn i f i can t  t o

the  s tab i l i t y  o f  t he  e I k  he rd  i n  t he  po ten t i a l l y  pe r t u rbed  a rea .

t so th  ove rpasses  and  unde rpasses  shou ld  be  p rou ided  so  t ha t  e1k

can  cnoss  t he  conveyo r  t ha t  w i l l  o t he rw i se  f unc t i on  as  a  ba r r i e r

t o  mouemen t ,  T  h i s  i s  essen t i a l  t o  e1k  t ha t  occupy  o r  t r ave rse

Sou th  Fo rk ,  be tween  t he  p roposed  Be I i na  and  Sky I i ne  conueyo rs ,

Lack  o f  passages  r i l a y  r ende r  t h i s  hab i t a t  use less  f o r  e l k

p roduc t i on  and  use .
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Mule  Dee r

Mu le  dee r  on  t he  m ine  s i t e  a re  cons ide red  pa r t  o f  he rd  un i t s  32

and  34  by  U tah  D i v i s i on  o f  t ' l i l d l i f e  Resou rces .  They  u t i l i ze  t he

en t i r e  m ine  l ease  and  ad j  acen t  a reas  r r l h i ch  a re  h i gh -p r i o r i t y

summer  range  f r om May  16  t o  Oc tobe r  3  1 .  Fawn ing  and  rea r i ng  o f

young  occu r  r r r i t h i n  t h i s  h i g t r - p r j . o r i t y  summer  nange  f r om m id -May

to  rn i d - Ju I y .  Un l i ke  moose ,  dee r  m ig ra te  a l t i t ud ina l l y  and  f r om

ear l y  November  t o  m id -May  oc  cupy  l owe r  vege ta t i on  commun i t i es

tha t  a re  c l as  s i f  i ed  as  h i eh -pn io r i t y  and  c r i t i ca l  r r l i n t e r  r anges  .

W in te r  r ange  f o r  t h i s  popu la t i on  i s  no t  c l ea r l y  de f i ned  bu t  some

dee r  1 i ke1y  move  no r t heas t  i n  t he  env i r ons  o f  t he  So ld i e r  Summi t

v i c i n i t y  r r r h i l e  o the rs  rT ray  m j . gna te  eas t  t o  t he  Go rdon  C reek  w in te r

range .  I n  e i t he r  case ,  t hese  w in te r  r anges  a re  no t  u l i t h i n  t he

pe rm i t  a rea  (  F i gu re  2  , 9 .2 *B )  ,

F i e l d  wo rk  revea led  t ha t  mu le  dee r  r anged  ove r  t he  en t i r e  p ro j  ec t

a rea ,  bu t  we re  p resen t  i n  va ry i ng  concen t ra t i ons  .  I n  t he  morn ings

and  even ings  t hey  we re  f r equen t l y  s i g l r t ed  a t  t he  numerous  sa l t

l i c ks  i n  t he  a rea ,  espec ia l l y  Sou th  Fo rk ,  The  r i dge  on  t he  no r t h

o f  P ipe  Sp r i  ng  Canyon  had  a  good  s  t and  o f  manzan i t a  and  2  5 -3  5  dee r

wene  o f  t en  obsenvec j  i n  t ha t  anea .  The re  u ,as  a l so  a  he rd  a t  2O-3O

dee r  i n  James  Canyon .  Dee r  f r equen ted  F . cc l es  Canyon  and  we re

s igh ted  f  r r :m  t he  mou th  o f  t he  canyon  t o  t he  t op  o f  t he  r i dge .

F res l r  t r acks  wene  f r equen t l y  obse rved  on  t l r e  r oad ,  Mos t  d raws

com ing  i n to  Ecc les  Canyon  had  dee r  t r a i l s  i n  t hem,  bu t  t he  t u l o

j us t  be lou r  t he  s i t e  o f  t he  p roposed  po r t a l  and  one  1 .6  m i l es  f r om

the  t op  end  o l r  t . he  conveyo r ,  had  heav i l y  used  t r a i l s  .

No  deen  h ,e re  obse rved  u l i . t h  t t r l i n  f a t r l ns  i n  t he  enu i rons  o f  t he

p roposed  Sky l i ne  p ro j ec t  bu t  t h i s  i s  no t  sunpn i s i ng .  Acco rd ing

to  U ta t r  D iu i s i on  o f  W i l d l i f e  Resou rces  reco rds  t he  dee r

popu la t i on  on  t h i s  un i t  i s  be lo r r r  t he  can ry i ng  capac i t y  o f  t he

exce l l en t  summer  range  and  pnoduc t i u i t y  i s  s l i gh t l y  be lou t  t he

s ta te  ave rage .  The  a rnoun t  o f  h i gh -pn io r i t y  and  c r i t i ca l  w in te r

I I  TEXT !t REPLACES
!  S e c t i o n  2 . 9 . 2  P a s , e  2 - 9 1  !  !  S e c t i o n  2 . 9 . 2  P a s e  2 - 9 1  D a t e  0 7 1 0 7 1 8 9  !

2-9L



b

uJ
F
UJ
o-
z
V,

I

I

v

, t  Z .g .? -B  Wrn te r  r onge  ond  m ig ro to r y  r ou teo f  m u / e  d e e r  l i v i n g  i n  t h e  e n v i r o n s  o f  t h e  S k y l i n e  l e o s e  o r e o

2-92

AL
D Scof ield
" fteseryoirg6
j"M



r anEe  i s  t he  l im i t i ng  f ac to r  f o r  popu la t i ons  o f  dee r  i n  t he

po ten t i a l l y  c l i s t u rbed  hab i t a t .  The  Sky l i ne  p ro j  ec t  w i l l  no t

dec rease  t he  ac reage  o f  u r i n te r  r ange  t ha t  l im i t s  t h i s  popu la t i on

o f  mu le  dee r  ,  and  ,  t he re f  one ,  t he  impac t  u r i l l  be  l es  s  t han  i f '

c r i t i ca l  w in te r  hab i t a t  we re  i nvo l ved  o r  i f  summen  hab i t a t  we re

a t  ca r r y i ng  capac i t y .

Couga r

The  en t i r e  Sky l i ne  p ro j  ec t  a rea  pnov ides  subs tan t i a l  va l ue ,

yea r l ong  hab i t a t  f o r  couga r  r r r h i ch  i s  a  game  spec ies  i n  U tah .  The

an ima l s  nange  t h roughou t  t he  a rea ,  bu t  t he i r  mouemen ts  a re  o f t en

r i i c t a l - - ed  by  m igna t i on  pa t t e rns  o f  mu le  dee r  and  human

d i s tu rbance .  A l t hough  couga r$  a re  no t  ove r l y  abundan t  and  a re

sec re t i ve ,  conce rn  mus t  be  g i uen  t he rn  pa r t i cu l a r l y  u l hen  t he

f  ema les  a re  ac  compan ied  by  t he i r  young  r r l ho  a re  l eann ing  t o  hun t

and  su rv i ve .  Th i s  i s  cons i t Jened  
"Gr  

pe r i od  { : o r  couga rs  by

U tah  D i v i s i on  o f  t ' , J i l d l i f e  Resou rce r  \ ; i - - i

Bobca t

The  m ine  p l an  and  ad jacen t  a reas rov ide  subs  t an t i a l  ua lue

hab i t a t s  f o r  bobca t s  u tho  a re

hab i t a t s  on  t he  en t i r e  Sky l i ne

repu ted  /  t o  oc  cupy  a l l  t e r res  t r i a l

p ro j  ec {  a rea .  A l t hough  l i t t l e  i s

f i t i c a l  , )  p e r i o d s  t r l o u l d  b e  l a t eknou rn  abou t  t he  bobca t  hab i t s ,

Feb rua ry  u l hen  pa r t u r i t i on  oc  cu rs

bobca t s  a re  no t  as  sec re t i ue  as

les  s  1 i  ke l . y  t o  avo id  t he  h i gh

r r rou ld  L ,he re l=o re  be  vu lne rab le

i 11esa l  k i 1 l i ns .

and  May  and  June  when  t he  young

couga r ,  and  t hene fo re ,  wou ld  be

human  d j . s t u rbance  a reas .  T ' hey

to  open  human  ha ras  smen t  and
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B lack  Bea r

The  en t i r e  po ten t i a l  a rea  o f  conce rn  p rou ides  subs tan t i a l  ua lue ,

yea r l ong  hab i t a t  f o r  b l ac  k  bea r  .  A l t hough  no  b l ac  k  bea r  we re

obse rved  t he  an ima l s  r ange  t h roughou t  t he  en t i r e  l eas  e  a rea  .

TgJ_ rKe  no t  abundan t  no r  a re  t hey  ac t i ue  yea r  r ound .  The
. / \
\ r i t i ca l . ) pe r i ods  f o r  b l ack  bea r  a re  Feb rua ry  and  March  when  t he

\.--"<.'cubs  a rb .  bo rn  and  u l hen  t hey  ac  company  t he i r  mo then  on  i n i t i a l

f o rag ing  gxped i t i ons  du r i ng  ea r l y  _ rgmrne { .
A ^ ^ r r h o  r . r - i  T h i  n  $ l . r a  r . r . ,  n T a r .  d a n  L t r - i  c  f , * n - .  ) .

S ince  pa r t u r i t i on

occu rs  r r r i t h i n  t he  re r i n te r  den  t h i s ( c , r i t i cSJ )pe r i od  r r r i l 1  be  1 i t t l e

impac ted ,  bu t  r r l hen  t he  young  a re /  r r l j . t h  t he  mo the r  t hey  r r l j . 11  be

sus  cep t i b l e  t o  hu rnan  ac t i v i t pan t i  cu l a r l y  ha ras  s rnen t  and

i l l eEa l  k i  1 l j .  ng  .

Co t t on ta i l  Rabb i t
)  C r w c  t

t an t i a l

r ng  a re

pe  r i od  ,

i n  a l l

o f  t he

a l  and

la t i ons

e  t han

nE  to

e  yo r

i ca l  -

trt i  11

n t i a l

l eg

popu

s  tab l

l ead i

The

va lu

bo rn

bu t

p rob

popu

i l  l e

s i nc

non -

succ

en t i r e  m ine  p l an  and  
\O :  

ucen t  a reas  e \ i de

e ,  yea r l o r rg  hab i t a t s  { ' o r  \ o t t on ta i l  r abb i t s  .  \  f  n

July  * f , \ , . f ,  is  cons iderec( :g f i
t he  ac t i u i t i e s  assoc ia ted  r ^ r \ t n  m in i ng  ope ra t i on

ab i l i t y  no t  se r i ous l y  a l t e r  \ ne  rep roduc t j . ve  po te

l a t i on .  The re  w i l l  be  i nc r l eased  hun t i ng  bo th

ga1 ,  bu t  t h i s  w j . 11  l i ke l y  
\ * ne f i t  

co t t on ta i l

e  hun ted  popu la t i o r , s  a re  m{ re  hea l . t hy  and

hun ted  popu la t i ons ,  D i s tu r t *d  vege ta t i on

ess ion  a l so  enhances  rep roduc t i . , { e  po ten t i a l  .

Snows  hoe  Ha re

T l re  snou ,shoe  ha re  i s  p resen t  i n  and

vege ta t i c l n  t ype  as  a  yea r l ong  hab ta t  use  a rea .

t l r e  sp ruce - . f i r

Th i  s  hab i  t a t

p ro j  ec t  and

ependen t  upon

type  j . s  i r r  abundance  oven  t he  {n t i r e  p roposec i

ad jacen t  a reas ,  bu t  t he  ope ra t i on  lw i l 1  do  l i t t l e t o  ha rm  the

to ta l  ac reage  o f  t f r e  hab i t a t  
! l o f  _ -n .q j  t f r e  ha re  popu la t i ons

cJependen tupon i t .A1 though the@e)pe r i od fo r rep roduc t i on

REPLACES ! ! TEXT
Sect ion  2 .9  .2  Pac ,e  2 -94  !  !  Sec t ion  2 .9  .2  Paq,e  2-94  Date  07  /07  /891

2-94



i s  f r om Ap r i l  1  t o  Augus t  15 ,  t he  snowshoe  ha re  w i l l  no t  be

seve re l y  impac ted  t h rough  t ime  no r  w i l l  t he  ac t i ons  l ead  t o  t he

demise  o f  t he  popu la t i on ,  Subs idence  w i l l  no t  ha rm  the  aboue

g round  du re l l e r  and  t he  l os t  hab i t a t  i s  su f f i c i en t l y  sma l l  t ha t  i t

w i l l  c f  o  l j . t t l e  t o  snowshoe  popu la t i ons  ,  Hun t i ng  p ressu re ,  l ega l

and  i l l ega l ,  w i l l  be  t he  mos t  de t r imen ta l  ac t i on  anc i  i t  r r l i l l  be  up

to  l a t r l  en fo r cemen t  and  hun t i ng  regu la t i ons  t o  con t ro l  t h i s  impac t .

Funbea re rs

Po r t  j . ons  o f  t he  p roposed  m ine  l ease  and  ad j  acen t  aneas  p rov ide

subs tan t i a l  va l ue  hab i t a t s  f o r  some  fu rbea r i ng  spec ies  :  beave r ,

ma r ten  ,  e rm ine  ,  l ong - t a i l ed  weas  e l  ,  m in  k  ,  badge r  and  t he  s  t r i ped

s  kunk  .  The  mus  k ra t ,  c l as  s i f l i ed  as  a  non - funbea r i ng  an ima l  by

U tah  D i v i s  j , on  o f  W i l d l i f e  Resou rces  because  o f  i t s  r r pes t "  s t a tus ,

mus t  a l so  be  cons ide red .  The  bneed ing  and  rea r i ng  ac t i v i t i e s  o f

a l . 1  o f  t hese  non -m ig ra to r y  spec ies  occu rs  u r i t h i n  t he  a rea  o f

conce rn  ancJ  t he i r  dens  and  l ocJges  a re  o f  c r i t i ca l  va l ue  t o

ma in tenance  o f  t t r e i r  popu la t j . ons .  I t  i s  doub t f u l  i f  t he  p roposed

ac t i ons  r r r i l I  se r i ous l y  i r npac t  t hem.  These  spec ies ,  u l i t h  t he

excep t i on  o f  t he  mar ten ,  a re  w idesp read  and  h j . e f r l y  adap tab le  t o

the  ac t i v i t i e s  o f  man .  I n  f ac t ,  bo t . h  beave r  and  musk ra t s  a re

o f t en  con t ro l l ec i  as  pes t s ,  I n  t he  ac res  o f  ac tua l  hab i t a t  t ha t  i s

des t royed  t he  f auna l  spec ies  r r l i l l  be  l os t ,  bu t  t h i s  sma l1  ac reage

loss  r r l i 1 l  be  m in j . n ra l  compared  t o  t he  t o ta l  hab i t a t  aua i l ab le  and

the  t , o ta I  impac t  on  f auna l  popu la t i ons  w i l l  be  l i t t l e  no t i ced .

2  , 9  , 2  , 2  l - l e rpe to f  auna

Inc reas ing  e l eva t j , on  rap j . d l y  r educes  t he  number  and  k i nd  o f

rep t i l es  and  a tnph ib i ans  .  Fu r t he rmore ,  i n  U tah  t he  e f f ec t s  o f  t he

more  no r t he rn  l a t i t ude  reduces  numbers  o f  henp t i l es  i n  much  t he

same  way  as  does  t he  i nc rease  i n  e l eva t i on ,
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These  geog raph i ca l  and  assoc ia ted  c l ima t i c  f ac to r s  haue  e l im ina ted

mos t  dese r t  spec ies ,  l eav ing  spec ies  t ha t  a re  adap ted  e i t he r  t o

moun ta in  hab i t a t s  o r  mon tane  t ype  hab i t a t s  deve loped  i n  t he  more

no r the rn  a reas  .  Thus ,  t he  nep t i l es  and  amph ib i ans  o f  U tah ,  and

pa r t i cu l a r l y  t hose  i nhab i t i ng  t he  a reas  unde r  cons ide ra t i on ,  haue

an r i ved  i n  U tah  by  means  o f  d i spe rsa l  l anes  com ing  f r om the

no r theas t  and  t he  sou theas t .  H i t h  f e r r r  excep t i ons  t he  spec ies

l i s t ed  have  u l i de  d i s t r i ' ou t i ons  and  a re  ue rsa t i l e  i n  t he i r

adap t i ve  ab i l i t i e s .

L i t e ra tu re  pe r t a i n i . ng  t o  t he  amph ib i ans  and  rep t i l es  i s  ex tens i ve ;

bu t  much  o f  i t  r e fe r s  t . o  spec ies  occu r r i ng  i n  t he  dese r t  a reas

and  has  on l y  l im i t ed  re fe rence  t o  f o rms  i r r hab i t i ng  U ta f r  moun ta ins ,

Mos t  o f  t he  pub l i ca t i ons  dea l i ng  r r l i t h  spec ies  l i s t s  f o r  t he  s ta tes

ane  o l d .  (U .  Tanne r ,  Amp l r i b i ans ,  1931 ;  l n l oodbu ry ,  Rep t i l es ,  1931 ;

and  Pack ,  Snakes ,  193O)  .  Pe rhaps  t he  mos t  up - t o -da te  l i s t i ngs

fo r  t he  a rea  unde r  cons ide ra t i on  a re  a  check l i s t  o f  U tah

amph ib i ans  and  rep t i l es  (Tanne r ,  1975>  ,  and  U tah  D i v i s i on

pub l i ca t i on  No .  78 - . . 16  (Da l t on  ,  L978 )  .

O the r  r ecen t  l i t e ra tu re  pe r t j . nen t  t o

(  1953  )  ;  S tebb ins  (  1954  and  1966 )  ;  W .

1966 -w i t h  Ban ta ,  196g -w i t h  Monn i s ,

W i11 i s ) ;  and  Woodbu ry  (  1952 )  ,

The  a rea  o f ' conce rn  i n  t h i s  r epo r t  i s

o f  sagebrush (0 f . !Sgf - fUA)  and in to

commun i t i es .

A rnp  h i  b ia  n  s

Based  on  t he  ex tens i ve  l i t e ra tu re  rev i eu t

i t  was  de te rm ined  t ha t  p robab l y  f ou r  and

o f  a rnph ib i ans  (Tab1e  2 ,9 -3 )  i nhab i t  t l t e

p rov ides  subs tan t i a l  va l ue  hab i t a t  f o r  a l l

t h i  s  r epo r t  a re  :  Sc  h rn i d t

Tanne r  ( 1953 ,  1957a  and  b ,

and 197 z- r r l i th  F is  f rer  and

loca ted  i n  t he  uppe r  edges

the  Aspen -Sp ruce -F i r  p l an t

and  l im i t ed  f i e l d  u ro r k

po ten t i a l l y  s i x  spec ies

a rea  o f  conce rn  t ha t

spec ies  l i s t ed .  A l l
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amph ib i ans  a re  p ro tec ted ,  bu t  s i nce  t he  spec ies  l i s t ed  a re  a l l

w idesp read  t h roughou t  t he  moun ta ins  o f  U tah ,  none  a re  t r ea ted  as

h igh - i n te res t  spe  c i es  ,  and ,  t he re fo re  ,  a re  no t  i nd iu i dua l l y

d i scussed .  . I t  i s  doub t f u l  i f  t he  deve lopmen t  ac t i on  u l ou ld

se r i ous l y  impac t  popu la t i ons  bu t  r a the r  l oca l i zed  i nd i v i dua l s  i n

t he  a reas  o f  t o ta l  hab i t a t  des t ruc t i on .  An  excep t i on  t o  t h i s

r r l ou ld  r esu l t  i f  subs idence  i n te r rup ted  unde rg round  aqu i f e r s  and

caused  d r y i ng  o f  p resen t  we t  o r  r i pa r i an  hab i t a t s  essen t i a l  t o

rep roduc t i on .

Rep t i l es

Based  on  t he  l i . t e ra tu re  sea rch  and  l im i t ed  f i e l d  u l o r k  i t  was

de te r rn i ned  t ha t  p robab l y  1O  and  po ten t i a l l y  15  spec ies  o f  r ep t i l es

( - t - ab le  2 ,9 .3 )  occupy  t he  m ine  l and  a rea  t ha t  i s  cons ide red  as

subs tan t i a l  va l ue  hab i t a t  f - o r  a l l  15  spec ies .  A l l  r ep t i l es  a re

p ro tec ted ,  bu t  s i nce  t he  spec ies  l i s t ed  a re  a l l  u r j . desp read

th roughou t  mon tane  hab i t a t s  i n  U tah ,  none  a re  t r ea ted  as  h i gh -

i n te res t  spec ies  and  t he re fo re ,  a re  no t  i nd i v i dua l l y  d i scussed .

I t  i s  doub t f u l  i f  t he  deve lopmen t  ac t i on  u rou ld  se r i ous l y  i r npac t

po t Ju la t i ons  bu t  i t  u r i l l  des tnoy  t he  hab i t a t  f o r  i nd i v i dua l s

l i v i ng  i n  t he  a reas  o f  t o t - a1  hab i t a t  des t ruc t i on  su rnound ing  t he

m j .ne  po r t a l ,  conveyo r ,  s t o rage  f ac i l i t i e s  and  access  roads .

2 .9 ,3  Endange red  and  Th rea tened  Spec ies

Acco rd ing  t o  Na t i ona l  N i l d l i f e  Fede ra t i on  (1977 )  ,  Da l t on  (  1978 )

and  t he  Fede ra l  Reg i s  t e r  (  1979  )  ,  t he re  a re  no  endange red  o r

t l r r ea tened  spec ies  o f  amph ib i ans  o r  r ep t i l es ,  o r  any  t h rea tened

mamma ls  t ha t  i nhab i t  t he  sou th -eas te rn  reg ion  o f  U tah .  Da l t on

(1978 ) ,  hou leue r ,  i nd i ca tes  t ha t  one  endanEered  spec ies ,  t he

b lack - f oo ted  f e r re t ,  m igh t  be  f ound  i n  t he  Hasa tch  P la teau  eas t

o f  t he  Sky l i ne  D r i ve  .  Du r ran t  ( L952 )  r epo r t s  t ha t  he  k  nou l s
t ' .  . o f  no  occu r rence  o f  t he  b l ack - f oo ted  f e r re t  non th  o f  t he

Co lo rado  R i ve r  i n  U tah .  .  r ' .  The re  a re  uncon f i nmed  repo r t s  o f
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b lack . - f oo ted  f e r re t t  s i gh t i ngs  eas t  o f  Cas t l e  Da le  and  Fe r ron  i n

Emery  Coun ty ,  U tah .  Many  houns  have  been  spen t  t r y i ng  t o  ve r i f y

t he  p resence  o f  t hese  an ima l s .  Up  t o  now  these  e f f o r t s  haue  been

unsuccess fu l .  Obse rva t i ons  on  a l l  o f  t he  Sky l i ne  l ease  and

immed ia te  su r round ing  a reas  sho r r r  no  s i gns  o f  p ra i r i e  doE  co lon ies

no r  su f f i c i en t  g round  squ i r r e l  popu la t i ons  t o  suppo r t  f e r re t

popu la t i ons  (F ig ,  2 .9 ,  3 -A )  .

2 ,9  , 4  I r npac t  Ana l ys i s  and  P ro tec t i on  o f  N i l d l i f e

Numerous  p recau t i ons  we re  t aken  du r i ng  cons t ruc t i on  o f  Sky l . i ne

M ine  t o  p ro tec t  t he  w i l r l l i f e  r esou rces .  Wh i l e  t he  d i s t u rbances

du r i ng  t he  ope ra t i ona l  phase  a re  g rea t l y  r educed ,  t he  f o l l ow ing

conce rns  have  been  and  a re  s t i l I  be ing  cons ide red  :  (  I  )  su r f ace

d j . s t u rbance ,  ( 2 )  l oss  o f  hab i t a t ,  ( 3 )  no i se ,  ( 4 )  human  ac t i v i t y

and  (  5 )  a i r  po l l u t i on ,  Any  one ,  a l l  o r  a  comb ina t j . on  o f  t he

above  pe r t u rba t i ons  can  impac t  t e r res t r i a l  ve r t eb ra tes ,

Su r face  D i s tu rbance

Sur face  d i s t u rbance  du r i ng  cons t ruc t i on  u l as  a  ma j  o r  conce rn .

Deve lopmen t  r ad i ca l l y  mod i f i ed  37  , 26  ac res  (  Po r ta l  A rea ,  Sou th

Fo rk  b reakou t  and  wa te r  t ank  pad )  o f  Na t i ona l  Fo res t  and  2L ,56

ac res  o f  p r i va te  su r f ace .  Th i s  58 .82  ac res  o f  su r f ace  con tou r

u ,as  l eve led ,  f i l 1ed  o r  cu t  t o  cons tnuc t  r oads ,  conveyo rs ,  h fas t . e

d i sposa l  s i t - - e  and  po r t a l  and  l oadou t  f ac i l i t i e s  necessa ry  t o  t he

p ro j  ec t .  These  cu t  and  f i l l  ope ra t i ons  a l t e red  l and  f o rms  and

su r face  a reas  t o  con fo rm  to  needs  and  mod i f y  na tu ra l  su r f ace

dna inage  pa t t e rns  .  I n  add i t i on ,  much  o f  6 ,29O ac res  a re  t o  be

unde rm ined  v i a  undengnound  t echn iques  w i t h  po r t i ons  be ing

subs ided  .  (  F i na l  E I5  on  Deue lopmern t  o f  Coa l  Resou rces  i n  Cen t ra l

U tah ,  1979 ) ,
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Hab i t a t  Los  s

The  immed ia te  a rea  o f  t he  m ine  po r t a l ,  access  rou tes ,  coa l

conveyo r  co r r i do r  and  l oadou t  f ac i l i t i e s  have  been  l os t  as  hab i t a t

f o r  r r l i l d l i f  e  ,  bu t  t he  t o ta l  ac reage  l os  s  i s  sma l l  compared  t o  t ha t

aua i l ab le .  M in ima l  c r i t i ca l  hab i t a t  was  d i s t u rbed .  Revege ta t i on

o f  r oad  cu t s  and  f i l l  a reas  was  i n i t i a t ed  as  soon  as  u ras  p rac t i ca l

w i t h  conce rn  g i uen  t o  r evege ta t i on  w i t h  p l an t  spec ies  t ha t  no t

on l y  bene f i t ,  bu t  p romo te  w i l d I i f e .

Subs idence

Sur face  d i s t u rbance  a$soc ia ted  r l i t h  ce r t a i n  m j . n i ng  ope ra t i ons  and

techn iques  can  be  ex t reme ly  de tn imen ta l  t o  t e r res t r i a l  and

aqua t i c  ue r t eb ra tes ,  bu t  t he  m in ing  t echn ique  p roposed  f o r  use  i n

the  Sky l i ne  P ro jec t  m in i r n i zes  much  o f  t he  impac t ,  $ i nce  no  ove r

bu rden  i s  r emoved  u l j . t h  unde rgnound  m in ing ,  t he  on l y  po ten t i a l

p rob lem i s  su r f ace  subs idence .  The  6 ,29O acnes  t ha t  w i l l  be  i n

pa r t  unde rm ined  w i l l  be  sub jec t  t o  subs idence  up  t o  70  pe rcen t  o f

t he  t h i c  knes  s  o { :  t he  rn i ned  coa l  ,  howeue r ,  s im i l a r l y  m ined  a reas

in  comparab le  hab i t a t s  i n  New Mex i co  have  expe r i enced  l es  s  t han

12  pe rcen t  subs idence  w i t h  1 i t t 1e  o r  no  v i s i b l e  sun face

d i s tu rbance ,  Th i s  was  subs tan t i a ted  on a  pensona l  i nspec t i on

tou r  by  D r .  Sm i th .  I t  i s  pnobab le  t ha t  t he  i n teg r i t y  o f  t he

above  g round  t e r res t r i a l  commun i t i es  u l i 1 l  gene ra l l y  r ema in  s ta tus

quo ,  r r l i t h  occu r rence  o f  occas iona l  f r ac tu res  and  m ino r  s l i ppages

tha t  w i l . l  no t  be  de t r imen ta l  t o  uege ta t i o r r  o r  u l i l d l i f e .  S ince

subs idence  u r i l  1  occun  sys tema t i ca l l y  and  i n  sma l l  a reas  a t  a

g i ven  t ime '  as  pane l s  a re  m ined ,  t he  impac t  w i l l  be  l essened .

On l y  l oca l i zed  popu la t i ons  r r r i l 1  be  i r npac ted  and  on l y  f o r  a  sho r t

wh i l e .  Ex i s t i ng  nep roduc t i ve  po ten t i a l  coup led  w i t h  d i spe rsa l

w i l I  f ac i l i t a t e  a lmos t  fmmed ia te  r ecove ry  and  nega te  t he

tempora ry  popu la t i on  redu  c  t i on  .
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Over l and  Coa l  Conveyo r

One  o f  t he  rna j  o r  su r f  ace  d i s t u rbance  impac t s  o f  conce rn  t o

te r res t r i a l  w i l d l i f e  i s  t he  cons  t r uc t i on  o f  an  ove r l and  coa l

conveyo r  t ha t  w i l l  o f  necess i t y  ac t  as  a  pa r t i a l  ba r r i e r  t o  no rma l

r r l i l d l i f e  movemen t  pa t t enns  i n ,  a l ong  and  ac ross  Ecc Ies  Canyon .

T l r e  ove r l and  coa l .  conveyo r  i s  t o  ex tend  2 ,5  m i l es  down  Ecc les

Canyon  f r om the  po r t a l  t o  t he  s to raEe  f ac i l i t i e s  a t  t he  ra i l r oad

load inE  a rea ,  and  may  rep resen t  a  ba r r i e r  t o  no rma l  b i g  Eame

movemen ts  i n  t he  a rea .  The  po ten t i a l  impac t  o f  t he  conveyo r  as  a

ba r r i e r  i s  now  re re l l  unde rs tood  by  w j . l d l i f e  spec ia l i s t s .  A

de ta i l ed  des ign  o f  t he  conueyo r  sys tem shou r i ng  t he  b i g  game

c ros  s i ngs  has  no t  ye t  be ien  s ta r t ed  ,  T  h i s  i n f  o rma t i on  w i l l  be

p rov ided  t o  t he  D i v i s i on  f on  t he i r  app rova l  a t  l eas t  l 2O  days

p r i o r  t o  s t a r t  o f  cons t ruc t i on .  To  assu re  t ha t  s t a te -o f - t he -a r t

kno r r r l edge  conce rn ing  b i g  game  passage  i s  imp lemen ted ,  t he

app l i can t  r r r i l l .  coo rd ina te  t he  de ta i l ed  des ign  u l j . t h  UDWR

personne l  I f  UDWR fee l s  t ha t  pas$age  success  s tud ies  a re

necessa ry ,  t hese  s tud ies  w i l l  be  coope ra t i ue l y  deve loped  a t  t he

t ime  o f  f  i na l  des ign .

Los  s  o f  Hab i t a t

A l t hough  app rox ima te l . y  6 ,29Q ac res  o f  hab i t a t  u l i l l  unde rgo

d i s tu rbance ,  on l y  58  , 82  ac res  u r i l 1  ac tua l l y  be  l os t  { : o r  hab i t a t i on

a r rd  p roduc t i on  by  marnma l ,  amph ib i an  and  rep t i l e  spec ies .  Th i s

to ta l  ac reage  i s  sma I I  co rnpa red  t o  t ha t  ava i l ab le  and  mos t  o f  i t

i s  no t  o f  c r i t i ca l  impo r tance  t o  t he  s tab i l i t y  o f  t he  u l i l d l i f e

popu la t i ons  o f  concenn .  M in i r na l  de t r imen ta l  impac t  i s  expec ted

to  oc  cu r  r r l h i l e  s t i l l  a l l o r r r i ng  such  a  p ro j  ec t  t o  p roceed  .

Once  t he  m in ing  ope ra t i on  i s  comp le ted  and  t he  s t r uc tu res

d i sman t l ed ,  t he  a rea  r r l i 1 l  be  revege ta ted  t o  enhance  t he  hab i t a t

f o r  w i l d l i l : e .
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No ise

No i se  c rea ted  f r om cons t ruc t i on  and  ope ra t i on  o f  t he  m ine  and  i t s

f ac i l i t i e s  w .as  i n i t i a l l y  o f  conseguence ,  bu t  f o r  mos t  spec ies

w i l l  become  i nconsequen t i a l .  W i t h  t he  poss ib l e  excep t i on  o f

couga r  and  e l k ,  t he re  a re  no  u l i l d l i f e  spec ies  o f -  conce rn  t ha t

w i l l  be  pe rmanen t l y  impac ted .  W i l d l i f e  w i l l .  be  i n i t i a l l y

d i s t u rbed  and  nep roduc t i ve  success  poss ib l y  i r npa i red  bu t

t r ab i t ua t i on  r r r i l l  o c  cu r  t hus  a l l o t r r i ng  a  re tunn  t o  no rma l  .

Couga rs  do  no t  r ead i l y  hab i t ua t . e  t o  no i se ,  bu t  t hey  ane  usua . l l y

i n  su f f i c i en t l y  l ou r  popu la t i on  numbers  and  haue  such  ex tens i ve

ranges  t ha t  t hey  avo id  t he  sou rce  o f  d i s  t u rbance  .  Th i s  has

l i ke l y  occu r red  a l . r eady  i n  t he  p ro j ec t  a rea  due  t o  t he  h i gh  1eve1

o f  no i se  and  ac t i v i t y  a l r eady  i n  Ec  c l es  Canyon  .  E l k  and  no i se

a re  s t i l l  an  en igma ,  I t  i s  genena l l y  t l r ough t  t ha t  e1k  w i l l

hab i t ua te  t o  no i se  and  obse rva t i ons  by  D r .  Sm i th ,  dun ing  b l as t i ng

fo r  se i sm ic  s tud ies  on  t t r e  B ig  Ho rn  Ranc l t ,  U tah ,  subs tan t i a te

th i s .  The  obse rva t i ons  t o  da le ,  howeuen ,  have  been  on  e1k  i n

r r l i de  open  a reas  whe re  t hey  d j . d  no t  have  t o  be  i n  c l . ose  con tac t

r r l i t h  t he  no i se .  A  concenn  i s  u rhe the r  e I k  u l i l l  hab i t ua te

su f { ' i c i en t l y  t o  t he  no i se  o f  t he  ove r l and  conueyo r  t o  use  t he

unde rpas  ses  .  The  p roposed  b ig  game-conveyo r  sys tem mon i t o r i ng

p rog ram shou ld  pnov ide  add j . t j . ona l  i n f o rma t i on .

Hu rnan  Ac t i v i t y

I nc reasec i  hu rnan  ac t i v i t y  can  poss ib l y  cause  t he  g rea tes t  impac t .

Mo re  peop le  a re  ac t i ve l y  us i ng  and  t r avens ing  t he  a rea  on  a

work *day  bas i s  p l us  many  a re  a l so  u t i J - j ' z i ng  t he  a rea  f o r

rec rea t i on .  Mo re  road  k i l . l s  o f  r l i l d l i { =e  cou ld  occu r  and  rnany  o f

t hose  peop le  t r ave rs i ng  and  u t i l i z i ng  t he  a rea  may  ca r r y  f i r ea rms

in  t he i r  veh i c l es  and  use  t hem f l o r  t a rge t  shoo t i ng  o f  sma l l

mamma ls ,  ca rn i vo res  and  even  game  spec ies  u l he the r  l ega l  o r  no t .

Such  ac t i on  cou ld  se r i ous l y  impac t  t he  s tab i l i t y  o { :  many  o f  ou r

non -p ro tec ted  spec j . es  bu t  t r oph i ca l l y  t l r e  impac t  u l i l 1  no t  cause  a
r rdo rn ino  e . | : f ec t .  "  Remoua l  o f  t he  he rb i vo res  w i l l  no t  cause

rad i ca l  dec l i nes  j . r r  popu la t i ons  o f  h i ghe r  t r oph i c  l eue l  spec ies ,
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s ince  t he  ca rn iuo res  and  rap to r s  w i l l  a l so  expe r i ence  dec l i nes .

Game  and  p ro tec ted  spec ies  cou ld  a l so  be  imFrac ted  bu t  l r ope fu l l y

t he  l aws  o f  p ro tec t i on  r r r i l l  su f {= i c i en t l y  de te r  such  ac t i ons  t o

m in im i ze  t h i s  impac t .  I
C  rwc  r  0v \

Rec rea t i ona l  use  o f  t l r e  
Fn r i r ons  

o t l r e r  t han  hun t i ng  u l i l 1

undoub ted l y  i r npac t  t he  u l i l d l f  f e  o f  concenn ,  and  u l i l l  o ccu r  i n  a l l

seasons  o f  t he  yea r ,  I t  i r j  espec ia l l y  impo r tan t  t ha t  r r r i l d l i f e
/-----

no t  be  ha rassed  du r i ng  r - { r i t i ca l ) pe r i ods  i n  t he i r  l i f e  h i s t o r y .

Du r i ng  r r r i n t en ,  u , i l d l i f  e \F  1? ;n  i n  a  de l i ca te  ene rgy  s ta te .

Unnecessa ry  d i s t u rbance  by  man  causes  t he rn  t o  use  up  c r i t i ca l  and

l im i t ed  ene rgy  rese rues  t l r a t  o f  t en  resu l t s  i n  mo r ta l i t y  .  I n  1es  s

seue re  cases ,  t he  f e tus  be ing  ca r r i e t J  by  ges ta t i ng  mamma ls  may  be

abo r ted  o r  abso rbed  t hus  reduc ing  rep roduc t i ve  success  and

p roduc t i v i t y  o f  t he  popu la t i on .  I r npac t ,  howeve r ,  i s  r educed  by

the  sma l l  number  o f  spec ies  u l i n t e r i ng  i n  t he  p ro j  ec t  a rea .

Du r i ng  b reed ing  seasons ,  d i s t u rbance  by  man  can  nega t i ve l y  a f t - ec t

repnoduc t i ve  success  by  d i s rup t i ng  t e r r i t o r i a l  se l ec t i on  o r

de fense ,  i n t en rup t i ng  cou r t sh ip  d i sp lays  and  d i s t u rb i ng  ma t i ng

an ima l s .  Th i s  cou ld  r esu l t  i n  r educed  rep roduc t i ue  success  and

u l t ima te l y  i n  r educed  popu la t i on  l eve l s .

Du r i ng  pa r t u r i t i on ,  l ac ta t i on  and  ea r l y  i n  t he  rea r i ng  p rocess ,

t he  i nc reased  po ten t i a l  f o r  d i s t u rbance  o l :  young  an ima l s  cou ld  be

de tenm j .ned .  I t  i s  du r i ng  t h i s  t ime  t t r a t  young  an ima l s  ga in  t he

s t reng th  and  ab i l i t y  t o  e l ude  p reda to r s  and  man .  UncJ i s tu rbed

hab i t a t s  a1 low  t t r e  young  an ima l s  t o  deve lop  i n  r e l . a t i ve l y

uns t res  sed  s i t ua t i ons  and  t o  u t i l i ze  hab i t a t s  t ha t  a re  secu re

f rom p reda tons  .  D i s  t u rbance  by  man  can  cC Improm ise  t h i s  s i t ua t i on

and  resu l t  i n  abandonmen t  o f  t he  young  by  t he  f ema le ,  i nc reased

ac  c i den t s  t ha t  r esu l t  i n  mo r ta l i t y  o r  i nc reased  na tu ra l  p reda t i on  .
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Ef fon t s  a re  be ing  made  t o  educa te  emp loyees  as  soc ia ted  u l i t h  t he

m ine  ope ra t i on  i n  t he  Sky l i ne  p ro j  ec t  anea  t o  t he  i n t r i ca te  ua lues

o f  t he  w i l d l i f e  r esou rces  as  soc ia ted  w i t h  t he  m ine  p l an  a rea  .

Emp loyees  ane  adv i sed  no t  t o  unnecessa r i l y  ha rass  o r  t ake  w i l d -

1 j . f e ,  The  Pe rm i t t ee  has  ex tended  an  i nv j . t a t i on  t o  UDWR pe rsonne l

t o  pa r t i c i pa te  i n  t hese  t r a i n i ng  sess ions  as  appnop r i a te .
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2 ,LO RAP lORS

T 'he  rap to r  s t udy  was  conduc ted  by

facu l t y  o f  B t  i gham Young  Un i ve rs i t y .

Wt r i t e ' s  r epo r t ,  A  comp le te  copy  o f

Append i x  Uo lume  A -2 ,

D r .  C lay ton  Wh i t e  o f l  t he

Th i s  sec t i on  summar i zes  D r .

t he  repo r t  may  be  f ound  i n

The  Sky l i ne  M ines  p ro j  ec t  anea  was  s tud ied  a t  t u to  d  j . f f  e ren t

pe r i ods ,  a  t u l o -day  ea r l y  sp r i ng  pe r i od  and  f ou r -day  b reed ing

season  pen iod .  O f  p r ime  cons idena t i on  i n  t l r i s  s t udy  was  t he

de te rm ina t i on  o f  t he  p resence  o r  absence  o f  t t r t o  t h rea tened  o r

endanEer  ed  spec ies ,  t he  pe reg r i ne  f a l con  (F -e l - 9o . . - l e r : eg f t i l u . - g . )  and

bald easle (H-aUee*e-!.U9' .- l9l19.9-q-9-eh-91-Lgs) . Additionally, all othen

rap to r s  seen  h ,e re  reconded .  Because  o f  t he  e l . eua t i on  o f  t he

m ines  and  t he  na tu re  o f  t he  hab i t a t ,  t he  numbers  o f  i nd i v i t j ua l s

and  numbers  o f  spec ies  (d i ue rs i t y )  o f  r ap tons  i s  no t  E rea t  as

compared  t o  l owe r  e l eva t i ons  whe re  t he  hab i t a t  i s  1es  s  un i f o rm .

Sevena l  spec ies  may  pass  t h rough  t he  a rea  i n  m ig ra t i on ,  bu t  t he i r

numbers  a re  no t  known  no r  has  t he i r  l eng th  o f  s t ay  been

documen ted .  Spec ies  1 j . ke1y  t o  pass  t h rough  t he  a rea  a re  t he

marsh haurk (C.if"gUS-JJ.gn*e-!$), $urainsonrs haurk (Eg!99"-*gu*-i-n-9.-9-nl)

and  rough- ' l eEged  [ ra r r r k  (EU ie .p  * ]e -gqn$s . ) .  I n  add i t i on  to  f i e ld

obse rva t i ons ,  t he  f ede ra l  and  s ta te  r esou rce  managens  i n  t he  a rea

were  con tac ted  t o  ob ta i n  j . n f o rma t i on  on  rap to r s  p resence Don

Hard ,  U .  5 .  Fo res t  Se rv i ce  B io l og i s t  and  La r r y  Da l t on ,  U tah

D iv i s i on  o f  N i l d l i f e  Resou rces  B io l og i s t s ,  had  on l y  gene ra l  and

l im i t ed  i n fo r rna t i on  on  t he  a rea .  Howeue r ,  ds  an  i nd i ca t i on  o f

t l r e  spec ies  t l r a t  m ig l r t  be  expec ted  t o  occu r  i n  t f r e  $ky l i ne  M ines

a rea ,  da ta  f r om Jones  (1979 )  a re  g i ven  i n  Tab Ie  2 .10 .1 .  
' f hese

da ta  come  f r om t f r e  a rea  be tu l een  Hun t i ng ton  and  Fe r ron  Canyons  t o

the  sou th  o f  Sky l i ne  M ines . The  f r eguency  o r  dens i t y  o f  r ap to r s

s tud ied  by  Jones  u ras  a l so  h i ghes t  a t  e l eva t i ons  l owe r  t han  t he

egu i va len t  t o  t he  Sky I i nes  M ine  a rea .
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T ' t r e  W in te r  Pe r i od  7 -8  Ap r i l

La r r y  Da l t on ,  U tah  D i v i s i on  o f  t r { i l d1 i f e  Resou rces ,  i nd i ca ted  t ha t

ba ld  eag les  a r r i ve  a t  Sco f  i e l d  Lake  app rox i r na te l y  15  Nouember  and

leave  a t  va r i ab le  t imes  i n  ea r l y  w in te r  co r respond ing  t o  t he

" f r eeze  up t '  o f  t he  l ake .  Th i s  i s  no rma l l y  be fo re  Janua ry .  Ba ld

eag les  do  no t  u t i l i ze  E lec t r i c  Lake  a t  t l r e  sou th  edge  o f  t he

s tudy  a rea .  Food  supp l i es  t he r  e  may  be  i nsu { t f  i c i en t .
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A l though  ba ld  eag le  noos t i ng  s i t e  l oca t i ons  a re  unknown ,  i t  i s

un l i ke l y  t ha t  t he  b i nds  u t i l i ze  any  o f  t he  s tudy  a rea  regu la r l y .

Only  a  Eoshaurk  (0cq jJ?- iJe- f '  SeI t i l i s - ) ,  a  red- ta i led hau lk  (B. t$ , .Lo

j-anA_f-ge_n-s:-9,) and a golden eagle (CI.ggi]E- -g-h-nyg-eg!g-g) were seen in

the  Sky l i ne  a rea .  Snow cove r  i s  gene ra l l y  t oo  deep  t o  p rou ide

open  a reas  f o r  p rey  spec ies . Repo r t s  o f  go lden  eag les  we re

rece i vec i  f r om seve ra l .  o t l r e r  pe rsons  r r l ho  v i s i t ed  t he  gene ra l  a rea

du r i ng  t he  w in te r Rap to r  spec ies  t ha t  m ig l r t  occu r  t he re

p robab l . y  move  t o  l oue r  e l eua t i ons  du r i ng  t he  r r l i n t e r .  The

great.-horned ou;l (-E_U.F.o--*v_1-f-g-f-n,1gn"U_q) migirt also rrrinter in the

immed ia te  a rea  o f  t he  m ines ,  bu t  none  wa$  seen .

The  B reed  i  ng  Seas  on  Su ru  ey

The  m ine  po r t a l  s i t e  and  twe l ve  d r i l l  ho l e  s i t es  we re  u i s i t ed  and

the  i r nmed ia te  a rea  sea rched  f l o r  nes t i ng  rap tons .  No  nes t s  u ,e re

l oca ted  and  on l y  a  f ew  spec ies  we re  obse rved  i n  f l i gh t .

The  i nd i v i dua l  r ap to r s  obse rved  we re  reco rc l ed  on  Rap to r  Coun t

Shee ts  and  s i t es  v i s i t ed  and  rap to r s  seen  a re  p l o t t ed  on  a  map .

( t t  
-24  r , *11)

Those  spec ies

one  kes tne l

g rea t -ho rned

seen  we re :  e i gh t  s i gh t i ngs

Fa l co  spa rve r i g_g - ) ;  one

o f  r ed - t a i l ed  hauk  and

Eo1den  eaE le  and  one

ourl

I t  i s  h i g t r l y  l i ke1y  t t r a t  a l l  o f  t he  spec ies  g i ven  on  Tab le  2 .1O-1

occu r  i n  t he  Sky l i ne  M ine  reg ion ,  bu t  s i nce  t hey  p robab l y  occu r

i n  l ow  numbers  on l y  ex tens i ve  su rvey  wo rk  r r l ou ld  r evea l  t he i r

p resence .
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2 . IO , I  Conc lus i on

Rap to r  spec ies ,  honma l l y  f ound  i n  con i f e r  f o res t s ,  occu r  i n  sma l l

numbers  on  . t he  Sky  l i ne  M ine  a rea  .  Ne  s  t i ng  hab i t a t  f  o r  t r ee

nes t i ng  spec ies  p rov ides  t he  on l y  r ead i l y  ava i l ab le  hab i t a t

t he re  .  Ba ld  eag les  pas  s  t h rough  t , he  a rea  and  s  t op  ove r  i n

ad j  acen t  r eg ions  du r i ng  t ha t  m ig ra t i on  .  They ,  howeve r ,  move  on

as  w in te r  se t s  i n  .  Pe reg r i ne  f a l cons  may  a l so  pas  s  ove r  t he  a rea

in  m iEna t i on ,  bu t  any  number  t ha t  wou ld  do  so  i s  ce r t a i n l y

sma l1 .  No  nes t i ng  s i t es  o f  e i t he r  spec ies  a re  known  no r

suspec ted  i n  t t r e  Sky l i ne  a rea .  l ' he  nea res t  known  s i t es  a re  i n

excess  o l t  20  m i l es  f r om the  Sky l i ne  a rea .

The  ove ra l l .  e l eua t i on  o f  t he  m in ing  reE ion  i s  h i gh  enough  and  t he

hab i t a t  such  as  t o  r es t r i c t  t he  dens i t y  and  d i uens i t y  o f  r ap to r s .

I t  i s  conc luded  t l ' r a t  deve lopmen t  o f  t he  Sky l i ne  M ine  a rea  u l j . 1 l .

no t  have  an  adve rse  e f f ec t  on  c r i t i ca l  r ap to r  spec ies ,  and  any

spec ies  t ha t  may  be  a f f ec ted  a re  common  enough  t ha t  t he  impac t

r r r i l 1  be  m in i r na l  on  t he  popu la t i ons .
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B I B L I O G R A P H Y

RAPTORS

Jones  ,  S .  G .  ,  I 979 .  P re l im ina ry  su rvey  o { :
Man t i  D i v i s i on ,  Man t i - LaSa1  Na t i ona l
Na t  .  39  (23 )  :  1  55 -  160 .

rap t , o r  s  pec ies  i n  t he
Fo res t .  G rea t .  Bas in
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2  .  L L 5 O I  L S

At  each  vege ta t i on  re fe rence  s i t e  a  so i l  p i t  was  excava ted  t o  t he

panen t  ma te r l a l  I aye r .  The  exposed  so i l  p ro l : i 1e  a l l ou led  f o r

de te rm ina t i on  o f  i n f o rma t i . on  f o r  c l ass i f i ca t i on  o f  t he  so i l s  i n t o

taxonomic  un i t s .  The  po r t a l - ya rd  and  bypass  access  r r r ad  a reas

were  a l so  samp led .  So i l s  co l l ec ted  a t  t he  pon ta l . - ya rd  s i t es  we re

taken  as  a  co rnpos i t e  o l=  t he  t op  s i x  i nches  o f  t he  p ro f i l e .

I n  add i t i on  t o  dep th

desc r i p t i ons ,  t hene

t ransec t  aneas  and  i n

ob ta i ned  by  obsenu ing

s tee l  r od .

i n f ' o rma t i on  ob ta i ned  f ' r om  the  so i l  p i t

h , e re  lOO dep th  measu remen ts  a l ong  t he

the  va l i da t i on  s i t es .  Those  read i . ngs  we re

the  dep th  o f  pene t ra t i on  o f  a  s  ha rpened

So i l s  we re l  c l ass i f i ed  t o  f am i l y  un i t  acco rd ing  t o  t he  sys tem

u t i l . i zed  f o r  c l ass i f i ca t i r r n  o f ,  so i l s  by  t he  So i l  Conse rva t i on

Se i ru i ce i  ( Johnson ,  I c )75 ) .  Use  o f  t h i s  me thod  w i l l .  a l . l o r r r

co r re l a t i on  o f  pe rn r i t  a rea  so i l s  a I  t he  se r i es  l eve1  when  t he

So i l  Consenva t i on  S ie r v i ce  comp le tes  t he  mapp ing  e f ' f ' o r t  o f

ad j  acen t  a reas  .

T ' he  da ta  comp i l ed  on  so i l s  sugges t  t ha t  a  c r y i c  t empe ra tu re

reg i .me  i s  a  p rope r  des igna t i on  { : o r  t h i s  a rea .  C ry i c  i s  t yp i ca l l y

con i f ' e r *aspen  re l a ted ,  u l i t h  some  h igh  meadou rs  i nc l uded .  These

aneas  a re  t oo  c r :  l d  f  o r  cu l t i va t i on  o f  c rop  p l an t s  by  o rd i na ry

means ,  F r i g i d  des igna t i on  i s  E i ven  t o  so i l s  t yp i ca l  o f '

aspen - - sageb rush  t ypes ,  and  some  c rops  can  be  gnown .  Mos t  o l :  t he

so i l s  a re  i n  t he  ud i c  (mo i s tu re  a r r i v i ng  i n  summer )  r eg ime ,

Maps  o f  so i J . / p l . an t  assoc ia t i ons  i nc l ud ing  cadas t ra l  l oca t i ons  a re

p resen ted  i n  t he  Uege ta t i on  and  So i l . s  Repo r t  subm i t t . ed  i n  t he

o r i g i na l  app l i ca t i on  and  a re  i n  Uo lume  A -2 .  A l l  so i l s  haue

tex tu res  rang ing  f r om sandy  l oams  to  c l ay  l oams ,  and  a re

cons ide r  ed  ne i t he r  unusua l  f o r  t he  a rea  i n  gene ra l  no r  f o r  t he

uege ta t i on  t ypes  t hose  so i l s  suppo r t .  The  so i l s  a re  no t  o f  a

tex tu ra l  c l ass  t ha t  u l ou ld  be  cons ide red  a  p rob le rn  e i t he r

2 *L  T2



i n  d i s t u rbance  o r  i n  r ec l ama t i on  ac t i v i t i e s A  co rnpa r i  son  o f

sp ruce* f  i r  and  aspen  so i l s ,  r r r h i ch  as  b road  ca tego r i es  rnake  up

more  t han  BO pe rcen t  o f  t he  pe rm i t  a rea  so i l s ,  shou t s  t ha t  t he  pH

and  sa l i n i t y  measu remen ts  a re  p robab l y  no rma l  f o r  t h i s  c l ima t i c

reg ime  r r l i t h  t he  pH  range  f r om someu lha t  ac j . d i c  t o  neu t ra l  f o r

sp ruce - f i r  and  aspen  so i l s .  The re  i s  a  s l i g l r t  d i f f e rence  i n  so i l

r eac t i on  be tween  sp ruce - f i r  ( pH  5 .0 )  and  aspen  (pH  6 ,O)  so i1s ,

bu t  t h i s  i s  a l so  cons ide red  t o  be  cha rac te r i s t i c  ( i . e . ,  eve rg reen

con i l =e r  t ypes  more  ac id i c  t han  t he  dec iduous  f o res t  o f  aspen , )

Sa l , i ne  so i l  r r easu red  i n  t he  pe rn r i . t  a rea ,  a t  r e fe rence  s j . t e  2

(  P la te  2  , 7 .  1 *1 )  ,  aspen  r r r i t h  an  EC ;  x  1O3  va lue  o f  1  ,  88 ,  i s

cons ide red  ex t reme ly  l o r r l  when  compared  t o  ag r i cu l t u ra l  so i 1s .  A

s l i gh t  d i f f - e rence  be tween  so j . l s  i s  no t r r d  t r t hen  dep ths  a re

compared .  The  so lum o f  aspen  ex tends  t o  an  avenage  dep th  o f  20

inches  f r om n ine  l oca t i ons  and  t o  18  i nches  a t  seven  l oca t i ons  o f

t he  sp ruce* f i r .  Th i s  co r responds  t o  t he  ave rage  dep ths  o f

pene t rome te r  r ead ings  i n  aspen  o f  19 .9  i nches  and  o f  18 .  1  i nches

in  sp ruce - f i r  so i I s .

I t  i s  a l so  appa ren t  t ha t  so i J . s  i n  aspen  comrnun i t i es  a re  more

{ : e r t i l e  i n  t he  common ly  app l i ed  f e r t i l i ze r s ,  N ,  P ,  and  K ,  and

a l so  i n  mc l s t  m i c ro - ' nu t r i en t s  ,  The  l eve1s  o f  F  e ,  Mg ,  and  Mn  a re

cons ide red  t o  be  adequa te  f o r  g row th  o f  na t i ve  uege ta t i on ,  even

though  somewha t  be lou r  amoun ts  r epo r ted  f o r  ave rage  so i l s  i n  t he

wes te rn  Un i ' t ed  S ta tes  (Shack le t t e ,  € t .  a I .  ,  1971 )  .  Mode ra te

amoun t  o f '  7n ,  Ca ,  and  K  i nd i ca te  t ha t  adequa te  quan t i t i e s  o f

t hese  m ine ra l s  a re  p resen t ,  excep t  i n  sageb rush  so i l s .

H igh  amoun ts  o f  Ca ,  espec ia l l y  i n  tF re  B -ho r i zon  o f  sp ruce - - f i r '

so i l s ,  a re  no t  cons idened  a  p rob lem i n  immob i l i za t i on  o f  P  due  t o

the  ac id  pH  fo r  t hese  so i l s .  Concen t ra t i ons  o f  Ca  i n  sageb rus l r

and  aspen  so i l s  cou ld  become  a  p rob le rn  i n  P  re l a t i ons  i f '  so i l s

a re  a l t e red  t o  become  more  bas i c . NOI -n i t r ogen  i s  l o t r l  i n

guan t i t y ,  ds  was  expec ted  f o r  t hese  so i l  t ypes  .  Ave rage  amoun ts

o f  NOg-n i t r ogen  a re  i nadequa te  i n  a l l  so i l s  o f  t he  reg ion  and  a l l

ho r i zons  ,  A l l  a reas  r r r ou ld  r espond  t o  add i t j . on  o f  n i t r ogen ,
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as  i nd i  ca ted  by  t he  l ou r  t o ta l  n i t nogen  con ten t  f r om a l l

uege ta t i on  t ypes .

I n  summat rV , '  t he  mos t  i r npo r tan t  f e r t i l i zen  t o  be  app l i ed  i n

rec lama t i on  a t t emp ts  i s  n i t r ogen .  
' t he  

add i t i on  o f  n i t r ogen

shou ld  be  t imed  w i t h  su j . t ab le  mo i s tu re  con ten t  i n  t . he  so i l s  ( f a l 1

and  sp r i ng ) .  A  so i l s  map  o f  t he  po r t a l - ya rd  a rea  has  been

p repa red  and  i s  ava i l ab le  a t  t he  Sky l i ne  M ine  o f f i ce .  The  so i l s

a re  c l ass i f i ed  by  t - he  uege ta t i on  t ype  r r l i t h  t r t h i ch  t hey  a re

co r r . e l a ted ,  a$  recommended  by  t he  So i l  Conse rva t i on  Se rv i ce .

I n fo rma t i on  f r om o the r  a reas  t o  be  d i s t u rbed  can  be  ex t rapo la ted

f ' r om the  vege ta t i ue  map  and  f r om the  so i l  nomenc la tu re  ass igned

on  t he  po r t a l - ya rd  a rea  map .

I t  i s  r ecomr rended  t ha t  a  m in imum dep th  o f  s i x  i nches  o f  t opso i l

be  p l . aced  on  a reas  t o  be  seeded  t o  t - he  sou th  s l ope  m ix tu re .  A

I z - i nch  m in i r num on  sp ruce  and  f i n  p l an t i ngs  on  t he  no r t h  s l ope

and  a  24 * i nch  m in inum on  sou th  s l opes  t ha t  w i l l  r ece i ve

Aspen /E lde rbe r r y  t r ansp lan t s  i s  adv i sed ,  The  amoun t  o f '  t op  so i l

necessa ry  t o  r evege ta te  a l . 1  52 ,36  ac res  r r l ou ld  nequ i re  84 ,O54

cub i c  ya rds ,  S iee  l ab le  2 .11 -1 .

S ince  t he  m in imum amoun t  o f  t opso i l  neces  sa ry  i n  r evege ta t i on  i s

u re l l  be low  t l r e  expe rc ted  s tockp i l e  amoun t  o f  131 ,742  cub i c  ya rds

(See  Tab le  2 ,  LL - -2 )  i t  wou ld  be  adv i sab le  t o  i nc rease  t he  sou th

s lope  seed  rn i x t u re  a rea  t o  tZ  i nches  and  t he  sou th  s l ope> tha t

u r i I 1 rece iueAspen /E1cJenbe r r y tnansp1an ts -Th i s

r r r ou l . d  r equ in *  U  s t i l . l  be  r r l j . t h i n  t he

expec tec l  s t ockp i l e  amoun t .  The  sou th  s l ope  t r ansp lan t  a reas  a re

i n te rm j . ng led  t hnoughou t  t he  en t i r e  sou th  s l ope  a rea  and  w i l l  be

{ : i e I d  l oca ted  du r i ng  f i na l  r ec l ama t i on .

On l y  so i l  f r om t l ' r e  "A  and  B ' r  ho r i zons  we re  co l l ec ted  and  pu t  i n t o

the  t opos i l  s t ockp i l e  and  cons ide red  as ' r useab le "  f o r  r ec l ama t i on

pu rposes .  T ' he  so j . 1  f r om the  r rC t f  ho r i zon  was  cons ide red  unsu i t ab le

and  t he re fo re  no t  r e tnoued  and  no t  pu t  i n t o  t he  t opso i l  s t ockp i l e .
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Seeded Vcgctation

South Slopc
Seed l.lixture

North Slopc
Seed l.lixturc

South Slopc
Transplant Area

Waste Rock
Seed Area

TOTAL

* Includes al l  d isturbed

5 9 . 1 1 *

areas for ent i re permit  area.

T A A L E  2 . 1 1 - 1

Acrcs

2 0 . 3 2

1 9 . 9 2

1 7 . 0 0

L  . 6 7

P Ianned
Dcpth / in .

L 2

L 2

30

L 2

Yards3

2 8 , 5 5 6

2 t , 6 8 3

6 0 , 5 0 0

2 t097

1 1 5 , 8 3 6

! REPLACES !! TEXr
!  T a b 1 e  2 . 1 1 - 1  P a g e  2 - 1 1 5  !  l T a b l e  2 . 1 1 - 1  P a g e  2 - 1 1 5  o a t e  0 3 / 0 1 / 9 0  !

2 - 1 1 5



3-t
I

\|
c'l
N

N
a

rt

N
a

It

(.t
o

! {
Cr,
5

oto-{(.,
!

5)
1,o
o
-h
o
3

5
a

o

5
a

t,

o
a

t,

(.,
!

Or(.,
o

t(.t

.a
9
a
C
ft
o
.t
.l

D

{

(r,

ht

(.,-
O
C.,
rO

{
a

5(,(.,

I

o'l
J
n v f
y r t
\ t o
u r a
3 9
TE
C t e
o : t
1 \
a?

P
€

a{

b,
(^t

N
a

tO
5

5
a

Nrt
tO

I
7

g,
t

(D
t\t

_1,

I
!

lrt€{

I
N

a

CD
5
I

t
I
I
I
t
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
a
I
I
I
I
I
I
I
I
I
I
I
I
I
t
!
I
I
I
I
I
I
I
t
I
I
I
t
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
t
I
t
I
I
I
I
t
t
I
I
I
I
t
a
I
t
I
I

tt.l
|+
I-

De
t\t

6):
D
0
a
-h
o't
C'

i^t

5
a(,

P
It

rc-
l(^,
O

a

I
5
GD

5Tr€
t
a
r0
tl
a+-
Q

o
t

cl.'
o
u
ro
o

o

88
88.
t

fr
a+

o
( t ' o
€8
r + 1
?

ft
a+

3A
o ce u l
d a

r ]

ct
o a
(rt

lrr c
o t
r 5
- C ,

aD

tl ct
(rt d

o

I

d : -

N r -

UI

t
t

-
q,

.a
lt-l
C
fD
o
.tl

a

(tr

{

o

fv
rt

N
atr

!

e(D{

tr('-
t\r
r0

-
l

5''l
)
a
a
.fr
oa

t\t
a

t,

e
a

(lr

a

gr

t\t
!

5
w
o

c'r-
og

l - lr c
l <
r >
I F
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
a
I
I
I
I
I
I
a
I
I
t u )
[ (tl
l .
r 5
I
I
t
I
I
I
t
a
I
I
I
I
a
I
I
I
I
I
I
t
I
I
I
I
I
I
t
I
I
t
I
I
t
I
t r 0
r o r
l .
a -
r 5
r ( ,
t
I
I
I
I
I

rt
I t
a -
l ( r ,
l {
I
I
I

6, tA
1 f
l r o
c D o
c | t t
\ . 1- i c
o o' t =
C ' \

vr
t

6 r o
a o
t a
Y t ty r e

U)
t

v l >
2 h

t tr<.l

a

(Ir
'\'

f\t
(rl

a r r 6 )
d 1
g t
| D c |'l cl

r l' r o
a3

ti
F i n

Fi
' F -

* r!"

f\t
a

(rt

o
a

(rl

C'
a(rr

Or

4.,

'\t
a

t,

Or
o

N
a

t,

t\t-
0
Or

t\,-
o
G'r

N
a

(t

(tr
a(,
(r,
5

€'r
!

r,|(.,
5

a

rt

t\t
.(J'
5g

gr
!

N{o

N
.5
N

t

REPI.ACES

2-116

! !  Tsble 2. lL-2Table 2.11-2 Pare 2-116 e z-LLl Dste 03/01/90 !



3$p e.E

N

oa
Iyl
UI

al
C)
a
C'

o
t+
D

;

t
Ca
oa

9;
U r | r
lt .oo a
tl

1l
r

5) gt
' t D
j c
O .
vr It' t

a
t,\

C|.o.l
I
tr
F

f,
vr

yl

t
t

J\T
Or

c
a+=
'tt
o
I
(,
I
J
a
t
a+

v l >
tt vl
]B
( . l t
o
.ll

a

itr e^,
(tl

t l
rt It

P i
5 C

3
o

?

ul
P

5t
; €

t
o

t
o
C+
l
g
o
3

o
1
o
T
CI
o

o

88
! t o
r+ C\=
'ir
r+

o
e . l t
. D o
I t o
.+ 't
t
<r
a?

ttr
o c
r v l
d O

! O
e,

< -
c l o
4.,

r/l G
c t t
a 9 f
- c

r+
C \ E

(^, d

o

rt

a t / '
t l
l r o
5 . l
5 9

a
C
0=

N
a

(D

0 >
t 3 l

t t
E 3
o \
aa

{

6t l1r
A J
t o
a o
.a ct.1

c
vl,

O

cr
t
3

€

83
. + f )
f | r

!t
0

6

UI

t
t

-

cl

t
3

I
I-l
I
I
I
t
I
I

-
TV

tn 6)r 1
e f
a c r
a Y r
9 \
O -tr
a oaa

-
L,

ta
9-'
C
f|
a
n
.l

E
- f ,
9pg'
| - i t

Ea
l - o
=3
r , ;

e

0
(D

5
a

t,

o
a

(n

(t-
O
o
o

o
a

N

(t

(>
a(^,

o
(.,

o
rt

t\t
a

t,

o

N
!

o
\|

t{

0
O

tu
a

(,l

a

(t

o
a

(^t

t\t
a

t,

o
o

rt

a

I

T\,
(tr

Or
a

C)
a

Or{ \.
t

.1 -

o
a

It

o
I

-
Or
iO-

N
a

o

(.,
o

N
a

r,

I REPI.ACBS I I TErt I

(r,
!

t\,
N{

!

€(.,
(n

!

N

o

Or
a

(^t
a,

{
!

t!
rt
rl9

J$
!

{ t V
5 5
-l h,

t\t
!

{ ( r ,
! (^t

I
!

(tr
(tl
I

l
o

!

I
t,
t\,

-
5
rt
hr

t\,
!

0
(tr

! Teble 2.U-2 Pane 2-117 ! ! lable 2.U-2 Pas,e 2-U7 Date 03/01/90!

2-117



Add i t i ona l  S tudy

In  coo rd ina t i on  r r l i t h  So i1  Conse rua t i on  Se rv i ce  (SCS)  pe rsonne l ,

t he  Pe rm i t t ee  des igned  and  pe r f onmed  a  so i l  su ruey  a t  t he

reconna i s  sance  l eve1  f o r  t he  penm i t  a rea  and  a  h i gh - i n tens i t y

de ta i l ed  so i l  su r vey  f o r  t he  su r f ace  d i s t u rbance  a reas .

Nond i s t r u rbed  a reas  we re  su rveyed  a t  an  Orde r  3  l eve l .  Su rvey

res  u l t s  a re  l oca ted  i n  Append i x  Uo lu rne  A -2  .

Su rvey  s tanda rds  we re  based  on  t hose  des  c r i bed  i n  t he  Na t i ona l

So i l  Su rvey  Handbook  and  t he  Reu i sed  So i l  Su ruey  Manua l  u l h i ch  a re

s tanda rds  f o r  t he  Na t i ona l  Coope ra t i ue  So j . 1  Su rvey  S tanda rds .

Su rvey  maps  ane  o f  a  s  ca le  g rea te r  t han  l :  L2 ,  OOO fo r  a l l  a reas  .

As  t he  su rvey  p rog ressed  mapp ing  un i t  desc r i p t i ons  i nc l ud ing

po ten t i a l  p roduc t i v i t y  o l :  ex i s t i ng  so i l s  wene  deve loped  i n

comp l i ance  r r l j . t h  t he  above  s tanda rds  and  subm i t t ed  w i t h  a l l  su r vey

resu l t s .

The  so i l s  and  o the r  s t r a ta  o f

r napped ,  ancJ  s tud ied  i n  de ta i l .

t he  po r t a l  a rea were  s  amp led  ,

Endange red  P l . an t  S tud ies ,  I nc .  (EPS)  and  Dames  &  Moo re  (D& .M)  t t ave

repo r tec l  r esu l t s  o f  s t ud ies  pe r f  on rnecJ  i n  t he  Sky  l . i ne  pe rm i t  a rea ,

i nc l ud inE  de ta i l ed  s tudy  o f  t he  po r l a l  a rea .  EPS  excava ted  so i l

p i Ls  i n  t he  po r t a l  a rea  and  o the r  pa r t s  o f  t he  pe rm i t  a rea .

So i l s  we re  des  c r i bed ,  c l as  s i f i ed ,  samp led  and  ana l yzed  as

ou t l i ned  i n  t he  Uege ta t i on  and  So i l s  Repo r t .  I n  add i t i on ,  D&{ {

samp led  so i l s  a t  f r equen t  i n t e r va l s  and  ob ta i ned  con t i nuous  co res

o f  bed rock  a t  26  l oca t i ons  i n  Ecc les  Canyon ,  i nc l ud ing  t he  po r t a l

anea .  T ' hese  bo reho le  desc r i p t i ons  a re  p resen ted  i n  Sec t i on  2 .2 ,

Geo logy  and  Geo techn i ca l ,  o f  t h i s  p l an .  The  EPS and  D&14  nepo r t s

ane  i n  Append i x  Uo lumes  A - ' 2  and  A*3 .

r REPLACES ! ! TEXT I
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I n  o rde r  t o  cha rac te r i ze  ove rbu rden  i n  t he  po r t a l  a rea ,  i t  i s

necessa ry  t o  r e l a te  t he  D&{v l  s t u r l y  t o  t he  geo log i c  cha rac te r i s t i c s

p resen t  i n  t he  Sky l i ne  pe r rn i t  a rea  (Desc r i bed  i n  Sec t i on  2 .2 ,

Geo logy  Repo .n t ) .  So i l  t ypes  and  d i s t r i bu t i ons  we re  mapped  by  EPS

' ADDITION TO I I TEXT !
!  Sec t ion  2 .11  Pace  2 -118  t  lSec t ion  2 .11  Pase  2 -118A Date  07107189 !
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(Map  2  .  1  1 -1  )  and  t he  numerous  so i l  des  c r i p t i ons  and  ana l yses  can

be  read i l y  ex t rapo la ted  us ing  t he  EPS nepo r t .  Conso l i da ted  rock

s t ra ta  o f  t he  B lackhawk  F 'o rma t i on  a re  more  d i f f i cu l t  t o  f f i dP ,

howeue r ,  an<J .  make  t he  ex t rapo la t i on  o f  co re  da ta  more  d i f f i cu l t .

I n  t h i s  App l i ca t i on ,  t he  Abe rdeen  Sands  t one  and  t he  oue r l y i ng

uppe r  coa1 . -bea r i ng  un i t  o f  t he  B lackha r r r k  Fo rma t i on  a re

desc r i bed ,  I n  t he  po r t a l  a rea ,  t he  Abe rdeen  Sands tone  l i es  f r om

O to  4  f ee t  be lo r r l  t he  l owes t  coa l  seam to  be  m ined  and  i s

con t i nuous  and  o f  un i f o rm  l i t ho logy .  The re fo re ,  t he  Abe rdeen

desc r i p t i on  as  p resen ted  su f f i ces  t o  cha rac ten i - ze  t he  l owes t  un i t

o f  i n t e res t  t h roughou t  t he  po r t a l  a rea ,  even  t hough  i t  i s  poo r l y

exposed .  I n  con t ras t  t o  t he  Abe rdeen ,  t he  ove r l y i ng  sed imen tany

rocks  a re  va r i ab le  i n  ex ten t  and  1 j . t ho logy .  Because  o f  t he

h igh l y  va r i ab le  na tu re  o f  t hese  poo r l y  exposed  nocks ,  de ta i l ed

mapp ing  o f  i nd i v i dua l .  l i t ho l og i c  un i t s  i n  t he  subsu r face  j . s  no t

f eas ib l e .  Howeve r ,  c€ r t a i n  genena l - j . za t i ons  can  be  made  rega rd ing

the  re l a t i ve  pe rcen tages  o f  t he  noc  k  t ypes  p resen t  .  Recen t

i n te rp re ta t i ve  geo log i c  wo rk  has  f ocused  on  mode l l i r r g  anc ien t

depos i t i ona l  env i r onmen ts  f o r  t he  sed imen ta ry  r ocks  i r r  t he

coa l -bea r i ng  sequence  immec l i a te l y  oue r l y i ng  t he  Abe rdeen

Sands tone  .  Based  on  concep ts  deve loped  i t  i s  pos  s i b l e  t o  make

gene ra l  s  t a temen ts  abou t  t he  f r equency  o f  oc  cu rnence  o f  va r i ous

rock  t ypes  i n  any  a rea  o f  t he  p rope r t y .  T t r ese  p red i c t i ons  based

on  depos i t i ona l  mode l s  a re  be l i eved  t o  be  more  re l i ab le  t han

s imp le  ex t rapo la t i on  be tu reen  bo reho les ,

S t ra t i g raph i c  s tud ies  i n  t he  pe rm i t  a rea  a re  based  p r i r na r i l y  on

subsu r face  geophys i ca l  l ogs .  These  l ogs  a re  ava i l ab le  a t  t he

Sky l i ne  M ine  o f { : i ce .  The  sou rces  used  t o  i n t e rp re t  l i t ho l ogy

inc l ude  t he  na tu ra l  gamma,  t he  gamma*gamma (dens i t y  )  ,  t he

s ing le -po in t  r es i s t i u i t y ,  and  some t imes  t he  spon taneous  po ten t i a l

and  ca l i pe r  1ogs .  S tud ies  o f  t he  re l a t i ve  pe rcen tages  o f

sands tone ,  s i l t s t one ,  c l ays tone ,  ancJ  coa l  i n  each  bo reho le

sugges t  t ha t  anc ien t  s t neam channe l s  p resen t  i n  a  spec i f i ed

s  t r a t i g raph i c  i n t e r va l  had  p re fe r red  o r i en ta t i ons  ,  and  t end  t o  be

s tacked  i n  eche lon  on  o the rw i se  concen t ra ted  a l ong  t r ends  o f  h i gh

sands tone  pe rcen tage .
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Us ing  t hese  nesu l t s ,  r e l a t i ve  p ropo r t i ons  o f  t he  seve ra l

l i t ho l og ies  can  be  ex t rapo la ted  t o  t he  po r t a l  a rea ,  euen  t h rough

ind i v i dua l  c l r anne l s  may  no t  be  co r re l a ted  be tween  bo reho les  I n

the  2AO fee t  o f  s t r a ta  immed ia te l y  ove r l y i ng  t he  Abe rdeen

Sands tone ,  pa leochanne l s  have  a  p re fe r red  eas t -u l es t  o r i en ta t i on

in  t he  po r t a l  a rea .  Based  on  ex t rapo la t i on  a l ong  t h i s  t r end ,

pe rcen tages  o f '  l j . t ho t ypes  haue  been  es t ima ted  f o r  t he  pon ta l

anea  .  Fo r  t he  des  c r i bed  2oo - foo t  s t r a t i g raph i c  i n t e r va l ,  and

exc lud inE  coa l  seams ,  t he  ma jo r  l i t ho l oE ies  a re :  sands tone  4O"A ,

s i l t s t one  3O%,  and  c l ays tone  3O%.

T 'hese  l j . t ho loE ies  have  been  desc r i bed  i n  de ta i l  i n  Sec t i on  2 .2

( G e o l o g y  )  a n d  i n  V o l L t r n e  A - 3  .
' The  pe rcen tages  may  ua ry

cons ide rab l_v  f r om pe rcen tages  i n  many  bo re rho les  d r i l l ed  by  D& .M i n

the  po r t a l  anea .  l Jou leue r ,  o i l  t he  ave rage  t hese  pe rcen taEes  a re

more  rep resen ta t i ve  o f ' t he  cha rac te r  o f  t he  non -coa l  s t r a ta  t han

es t ima ted  f r> r  i nd i v i dua l  boneho les .

! REPLACES ! ! TEXT I
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2  ,  T2  LAND USE

INTRODUCTION

The  Sky l i ne  .  p rope r t y ,  l oca ted  i n  t he  no r t l r e rn  end  o f  t he  Wasa tch

P la teau  coa l  f i e l d ,  i s  t he  s i t e  o f  a  sys  t em o f  unde rg round  coa l

m ines  deve loped  by  Coas ta l  S ta tes  Ene rgy  Company .  T ' he  gene ra l

a rea  o f  t he  Sky l i ne  p rope r t y  l i e s  w i t h i n  bo th  Ca rbon  and  Emery

coun t i es  i n  T f3S  and  R6E : ,  app rox ima te l y  seven ty -e iEh t  a i r  m i l es

sou theas t  o f  Sa l t  Lake  C i t y ,  U tah  and  twen ty - t t r t o  a i r  m i l es

no r thwes t  o {=  P r i ce  ,  U tah  (  r e f  e r  t o  F i gu re  2  ,  Lz *A )  ,  The  l easeho ld

i nc l udes  app rox ima te l y  6 ,29O acnes  o f  l an t l  ,  o f  t r l h i ch  6 ,22O ac res

a re  l oca ted  r r r i t h i n  t he i  Man t i - LaSa1  Na t i ona l  Fo res t .  The i

re tna in i ng  seven ty  acnes  a re  coa l  r i gh t s  l eased  f r om Ca rbon

Coun ty  .  T  he  po r t a l  and  ya r ^d  a rea  a re  l oca ted  i n  Ecc l . es  Canyon

j  us t  wes t  o f  an t J  r r l i t h i n  t he  Na t i ona l  Fo res t  bounda ry  l i ne .  A

U tah  S ta te  h i ghu lay  (SR*264 )  r uns  pas t  t he  po r t a l  ya rd  a rea  eas t

down  Ecc les  Canyon  t r r  a  coa l  l oadou t  { : ac i l i t y  l oca ted  a t  t he

canyon  rnou th .  A  conveyo r  sys tem r r r i l l  pa ra l l e l  t he  road  f ' r om  the

m ine  t o  t he  l oadou t  f ac i l i t y  a t  t he  mou th  o f  Ec  c l es  Canyon  .

2 ,  L2 , l  Ex i s t j . ng  Land  Use rs

Ex i s t i nE  l and  uses  o f  t he  Sky l i ne  p rope r t y  and  ad j  acen t  a rea

cons i s t  o f  g raz ing ,  r ec rea t i on ,  na tu ra l  gas  t r ansm iss ion  and

f ' o res tny .

Graz  i  ng

Fou r  Na t i ona l  [ : o res t  Sheep  a l l o tmen ts  a re  con ta i ned  pa r t i a l l -V

r r r i t h i n  t he  l ease  anea  ( r e fe r  t o  Map  2 .L2 .1 -1 ) .  The  numbers  o f

l i ves tock  and  season  o f  use  da ta  f o r  each  a l l o t r nen t  a re  con ta i ned

in  Tab le  2 .L2 .1 -1 .

P r i va te  l ands  eas t  o f  t he  Na t i ona l  Fo res t  bounda ry  a re  g razed  by

s im i l a r  numbers  o f  sheep  bo th  be fo re  and  a f t e r  7 / I  t o  9 /3A  (U .S .

Geo log i ca l  Su rvey ,  1979 )  .

II REPLACES !! TEXT
!  Sec t ion  2 .12  Paee  2 -L22  !  tSec t ion  2 .L2  Pase  2 -122  Da te  07 /17189 !

2-L22



Ufoh Co.

=;p;fo-6.
-Cffin

Co

$)

@
o
t

t

t
o
I

I

rg
I t

lF
l r ,Lxar

6oo
Rcs.

J
s)

s
l/ Foirvirr

FoTr*
Lotet

I
Electric

Lotc
I

I

l*nttngtoi nrs\ 
|

tulhm tus

Dr, r,..l Iillor Fbl fus.

I

I

t , laste RockD' i  sposal
S i  te l

?'frYt
N

Conveyor Corr idor

#nit  Train Loadout

^?t'^r

UTAH

F igu re  3 .2 . -A ,  Loca t i on  o f  Sky l i ne  P ro jec t  A rea

! !  TEXT !
!  F isure 3.2-A PaF.e 2-123 I  lF is ,ure 3.2-A Pase 2-123 Date 07107189!

2-L23



TABLE 2 ,  T2 ,  L *T

FOR THE FOUR ALLOTMENTS CONTAINED PARTIALLY

LEASE A  REA FOR TH E  PROPOSED SKY L INE  P I INE

S H E E P  A L L O T M E N T  D A T A

H I T H l N  . T H E  C O A L

0-t-le!ngn!

tn l i  n te  r  Qu ar te  r  s

Ecc les  Canyon

Bunnou t

Coa l  R idge

s.hss.p--tru-nb-et,s

4 5 9

I  OOO

6 7 8

5 8 6

-ae-es-e!.--af--Ups

7 /L  9 /30

7 /21  -  9 /15

7 / r  9 /25

7 /6  9 /25

I  REPLACES !! TEXT
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Re c  rea t i on

Rec rea t i ona l  use  o f  t he  l ease  a rea  a f f ec ted  by  su r f ' ace  opena t i ons

cons i s t s  p r ima r i l y  o f  hun t i ng  b i g  game  ,  ga rne  b i r ds ,  and  sma1 l

game  spec ies  ;  f  i s  h i ng  i n  Ec  c l es  Canyon  be lo r r r  t he  po r t a l  a rea ;

f r om the  sou th  f o r k  t o  t he  mou th  o f  t he  canyon  s i gh t see ing ,

snoh ,mob j . l i ng ,  and  c ross  coun t r y  sk i i ng  .  L im i t ed  camp ing  and

p i cn i ck i ng  a l so  occun red  i n  t he  mou th  o f  Ecc les  Canyon  (U ,S .

geo log i ca l  ! i u r vey ,  1979 )  .

Ecc les  Canyon  Road  p rov ides  t he  on l y  d i r ec t  access  f r om Sco f i e l d

Rese rvo i r  t o  Hun t i ng ton  Canyon  and  i s  usecJ  as  an  access  rou te

f rom the  Sco f i e l . d  Rese rvo i r  r ec rea t i on  a rea  t o  t he  rec rea t i ona l

use  a reas  a t  h i ghe r  e l eva t i ons  i n  t l r e  no r t he rn  end  o f  t he  Wasa tch

P l . a teau  (U .S .  Geo log i ca l  Su rveV ,  L979 ) .

Na tu ra l  Gas  T ransm is  s  i on

A  na tu ra l  gas  p i pe l i ne  t r ave rses  t he  pe rn r i t  a rea  f r o rn  sou theas t

t o  no r t h r r r es t  .  A  gas  t ank  as  soc ia ted  u r i t h  t he  t r ansm iss ion  l i ne

i s  immed ia te l y  sou theas t  o f  t he  pe rm i t  bounda ry .  Add i t i ona l l y ,

an  abandoned  gas  r r r e11  i s  l oca ted  i n  t he  Ecc Ies  Canyon  pon t i on  o f

t he  pe r rn i t  a rea .  A  sma11  bu i l d i ng  assoc ia ted  r r r i t h  Gas  t r l e l 1  No .  I

i s  l oca ted  i n  Ecc les  Canyon .  The  l oca t i on  o f  t hese  {=ea tu res  a re

a l l  shown  on  Map  2 . I 2 ,L *L ,

Fo re  s  t ny

Fo res t  uses  a re  l im i t ed  p r ima r i l y  t o  cu t t i ng  f i r ewood  and

fencepos t s .  Occas iona l  t imbe r  sa les  f r om Na t i ona l  Fo res t  l ands

a re  made  t o  sa luaEe  i nsec t - k i 1 Ied  sp ruce  t imbe r .  One  such  sa le ,

t o ta l l i ng  2 ,5  r n i l l i on  boa rd  f ee t ,  was  made  i n  t he  K i t chen  C reek

d ra inage  bas in  on  t he  wes t  s i de  o f  t he  coa l  l ease  a rea  i n  L977 ,

I REPLACES I I TEXT I
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2 ,L2 .2 Capab i l i t y  and  P roduc t i v i t y

A f f ec ted  by  Su r face  Ope ra t i ons

Po r t i ons  o f '  t he  pe rm i t  a rea  a f f ec ted  by

fac i l i t i e s  o f  t he  unde rg round  Sky l i ne

suppo r t i ng  l i r n i t ed  f  o res  t r y ,  g raz ing  ,

Fanm ing  i n  t he  a rea  i s  p roh ib i t ed  by  t he

o f  Ecc les  Canyon .

FORESTRY AND GRAZ. tNG

Lar rd  Use  Capab i l i t _v

o f  t he  Pe rm i t  A rea

and  Fac i l i t i e s

sun face  ope ra t i ons  and

M ines  a re  capab le  o f

and  rec rea t i ona l  uses .

s teep  and  rocky  t e r ra i n

Da ta  conce rn ing  resou rce  ava i l . ab i l i t y  f o r  f o res t r y  and  g raz i . ng

uses  w i t h i n  t he  pe r rn i t  a rea  a f f ec ted  by  su r f ace  ope ra t i ons  and

fac i l i t i e s  we re  co l l ec ted  and  ass im i l a ted  by  D r .  Joseph  R .

Murdock ,  p ro fesso r  o { :  Bo tany  and  Range  Sc ience  a t  B r i gham Young

Un ive rs i t y ,  P rovo ,  U tah  (  1979 )  . Uege ta t i ve  p l o t  s  t ud ie  s  we re

made  i n  t he  a f l ' e c te t J  pe r rn i t  a rea  r r r i t h i n  f i ve  gene ra l  a rea

c lass i f i ca t i ons  :  t he  sp ruce* f i r  t i r nbe r  t ype ,  t he  aspen  t imbe r

t ype ,  t he  sageb rush  t ype ,  t he  r i pa r i an  t ype  and  t he  un recove red

d j . s t u rbed  a rea  t ype ,  composed  o f '  ex i s t i ng  roads  and  t he

un recove red  s i t e  o f  an  abandoned  gas  r r r e I l  and  t he  abandoned

Ec  c l es  M ine  l oca ted  on  t he  p roposed  po r t a l  s i t e  .  F rom these

spec i f i c  vege ta t i ue  p l o t  s t ud ies ,  t he  p roduc t i v i t y  and  capab i l i t y

o f  suppo r t i ng  g raz ing  and  f o res t r y  uses  we re  de te r rn i ned  f o r  each

gene ra l  anea .  
' f  

he  p l o t  s t ud ies  revea led  t ha t  bo th  t he  sP ruce - f i r

t i r nbe r  t ype  and  t he  un recove red  d i s t u rbed  a rea  t ype  con ta i ned  no

s ign i f i can t  he rbage  usab le  f o r  g raz ing  pu rposes .

The  number  o f  an ima l  un i t s  and  an ima l  un i t  mon ths  t ha t  t he  o the r

t h ree  a reas  a re  capab le  o l :  suppo r t i ng  was  de te rm ined  by

conve r t i ng  t he  ava i l ab le  g reen  p l an t  spec ies  des inab le  by  sheep

to  a  d r y  u re i gh t  bas i s  and  as  sum ing  t ha t  one  1  ,  lOO pound  cow

! !  _  TEXT !
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hav ing  one  ca l f ,  u l h i ch  cons t i t u t es  an  an ima l  un i t ,  consumes  27

pounds  pe r  day .  
' I he  

resu l t s  o f  t h i s  ana l ys i s  a re  pnesen ted  i n

Tab Ie  2  ,  LZ  , 2 -L  f o r  t he  ya rd  a rea ,  t he  conueyo r  co r r i don  and  t he

bypass  road .

The  capab i l i t y  o f  t he  a rea  a f f l ec ted  by  su r f ace  ope ra t i ons  and

fac i l i t i e s  t o  suppo r t  f o res t r y  uses  was  de te rm ined  f r om the  t o ta l

l and  a rea  i n  t he  sp ruce l * f i r  and  aspen  t imbe r  t ypes  and  t he

aua i l ab le  t imbe r  uo lume  pen  a rea  as  pub l i shed  by  t he  U .  S .  Fo res t

$e rv i ce  i n  t he  "  Land  and  Resou rce  Managemen t  P lan t '  f o r  t he

Man t i - LaSa I  Na t i ona l  Fo res t ,  (  19S6 )  .  The  sp ruce - f i r  t imbe r  t ype

con ta i ned  app rox ima te l y  1O ,  OOO boa rd - f ee t  pe r  ac re  and  t he  aspen

t imbe r  t ype  con ta i ns  5 ,  3OO boa rd - f ee t  pe r  ac re .  The re fo re ,

t r r i t h i n  t he  a f f ec ted  a rea ,  t he re  we re  app rox ima te l y  zOL ,OOO

board - f ee t  o f  t he  sp ruce - f i r  t imbe r  and  93 ,8OO boa rd - f ee t  o f

as  pen  t i r nbe r  .

I REPLACES ! I -TEXT !
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TABLE 2 .L2 .2-J .

GR.IZING POTENTIAI, FOR THE AREA TO BE AfFECTED BY

MINING SURTACE OPERAIIONS AIID FACILITIES

(Docs not Lncludc Statc Hlghray SR-26{}

Sur facc  fac i l i t i es
Area

1.  Por ta l  Yard

Area

Subtotal

Conveyor

Corr idor

Subtotal

Rai l road

Loadout Area

Subtotal

l i laste Rock

Disposal  Area

Subtotal

$later Tank and

WeIl  Pads

South Fork

Breakout

Subtotal

TOTAL

General Arca Land Area
Class i f ica t ion (Acras)

era" i r rg Potent ia l
Anirnal Aninal
Unics Unit Honth
(AU} {AT'MI

2 .

3 .

4 .

5 .

Spruce-Fir

Aspcn

Sagebrush

Disturbed

Ripar ian

Aspen

Sagebrush

Grass-Forb

Spruce-Fir

Disturbed

Aspen

Spruce-Fir

L 6 . 1 7

7 . 9 3

2 . 5

8 . 5

1 . 0

3 6 .  {

2 . 2

3 . 8

6 . 0

1 0 . 3 2

3 . 5

1 3 . 8 2

t  . 6 7

1 . 6 7

. 2 6

. 9 6

t . 2 2

0

1 1 {

8 4

0

3 8

236

32

107

1 3 9

t26

0

L26

_0.

0

1 8

0

1 8

0

3 . 8

2 . 8

0

1 . 3

7 . 9

1 . 1

3 . 6

4 . 7

4 . 2

0 . 0

4 . 2

__0

o

5 9 .  1 1 5 1 9 1 7 . 8
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Produc t i v i t y

Sheep  cu r ren t l y  g raze  t he  l eas  e  and  pe rm i t  a reas  i n  ac  condance

r r r i t h  t he  sheep  a l l o tmen ts  as  spec i f  i ed  i n  Tab Ie  2  . 12 .  1 -1  .

Re  c  r ea t i o  n

Rec rea t i ona l  use  o f  t he  a rea  a f f ec ted  by  m ine  su r f ' ace  ope ra t i ons

and  f ac i l i t i e s  i s  l im i t ed  p r ima r i l y  t o  s i gh t  see ing  ,  f  i sh i ng ,

hun t i ng ,  snowmob i l i nE  and  c ross  coun t r y  sk i i ng ,

Ec  c l es  Canyon  p resen t l y  suppo r t s  and  i s  capab le  o f  suppo r t i ng  a

se l f - r ep roduc i . ng  popu l . a t i on  o f  cu t t h roa t  t r ou t  f r om Sou th  Fo rk  t o

the  mou th  o f  t he  canyon .  The  on l y  t ime  a  f i she ry  po ten t i a l

ex i s t s  above  Sou th  F ' o r k  nea r  t he  m ine  po r t a l  a rea  i s  i n  t he

sp r i ng t i r ne  when  runo f f  vo l umes  a re  h i shes t  (W inge t ,  1979 ) .

The  neu r l y  bu i l t  h i ghway  (SR-264 )  t hnoug f r  Ecc les  Canyon  p rou ides

the  on l y  access  nou te  be tu l een  rec rea t i ona l  f ac i l i t i e s  i n  t he

no r th  end  o f  t he  Nasa tch  P la teau  and  t he  Sco f i e l d  Rese rvo i r

r ec rea t i on  a rea .  The  U .S ,  Fones t  Se rv i ce  s ta tes  t ha t  E lec t r i c

Lake  has  added  a  cons ide rab le  a rnoun t  o f ' r ec rea t i ona l  t r a f f , i c  t o

Ecc les  Canyon  and  t ha t  L977  veh i c l e  coun ts  f r om June  t o  t he

m idd le  o f  Oc tobe r  we re  app rox ima te l y  22 ,OOQ,  wh i ch  ave rages  160

veh i c l es  pe r  day .  Th j . s  number  i s  i nc reas i rTg  r r r i t h  t he  comp le t i on

o f '  t he  new  h ighway .  A  s ta ted  manage rnen t  r equ i remen t  o f  t he

Fones t  Se rv i ce  resu l t i ng  f nom th i s  veh i c l e  coun t  i s  t o  "p rov ide

new access  connec t i ng  t he  Sco f i e l d  a rea  r r r i t h  Hun t i ng ton  Canyon "

(U .S  Fo res t  Se rv i ce ,  1979 )  .

Fa rm ing

Re fe r r i ng  t o  ag r i cu l t u ra l  l ands  r r r i t h i n  t he  l ease  and  pe rm i t  a reas

fo r  t he  Sky l i ne  m ine ,  T .  B .  Hu tch ins ,  S ta te  So i l  Sc ien t i s t  f o r

U tah ,  i n  a  l e t t e r  add ressed  t o  Ke i t h  l r l e l ch ,  Env i r onmen ta l

Coo rd ina to r  f o r  t he  Pe rm i t t ee ,  made  t he  f o l l ow ing  w r i t t en

s ta temen t ,  t ' F i e l d  eva lua t i on  o f  t he  a rea  ou t l i ned  on  you r  map  i n

Ec  c l es  Canyon  sho t r t s  no  p r ime  f  a rm land  i n  t he  a rea "  .
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Farm ing  i n  t he  l ease  and  pe rm i t  a reas  wou ld  be  imp rac t i ca l  due  t o

the  s teep  t e r ra i n  (  50  80  pe rcen t  s l opes  )  .

PREUIOUSLY MINED AREAS

Unde rg round  M ined  A reas

The  abandoned  Ecc Ies  Canyon  coa l  m ine ,  l oca ted  i n  t he  sou thwes t

qua r te r  o f  t he  sou th r r l es t  qua r te r  o f  sec t i on  13  o f  T135  and  R6E ,

i s  t l r e  on l y  m ine  l oca ted  i n  t he  p roposed  m ine  p l an  a rea ,  The

Ecc les  Canyon  m ine ,  ope ra ted  i n tenm i t t en t l y  f nom 1899  t o  L952 ,

m ined  t he  Lou le r  O*Conno r  r rA ' f  seam us ing  t he  room and  p i 11 .a r

me tho rJ .  The  m ine  cove red  an  a rea  o f  appnox ima te l y  5OO fee t  sou th

o f  t he  po r t a l  and  7OO fee t  u res t  o f  t he  Na t i ona l  Fo res t  bounda r  y

(Doe l I i ng ,  I 972  and  Hea th ,  1979 ) . Doe l l i ng  ( t 972 )  s t a tes ,

t ' L i t t l e  i s  known  abou t  t he  Ec  c l es  Canyon  m ine  .  .  P roduc t i on

f i gu res  a re  i ncomp le te  bu t  es t ima ted  t o  be  sma l l .  "  The  Ecc les

Canyon  M ine  po r t a l s  have  been  cove red  and  sea led  by  SR- -264  and

the  Sky l i ne  M ine  benches .

No  o the r  known  m ine ra l s  o f  va l ue  have  been  m ined  r r l i t h i n  t he  l ease

and  pe rm i t  a rea .  The re  a re  t uo  p roduc ing  and  t u to  abandoned  gas

r r l e l l s  l oca ted  i n  Ecc les  Canyon .  T  hese  gas  we l l s  a re  no t

c l as  s i f i ed  as  "m in i ng "  .  The re fo re  ,  no  o the r  m ine ra l s  have  been

mj .ned  w i t h i n  t he  Sky l i ne  coa l  l ease  a rea .

Su r face  M ined  A reas

The re  have  been  no  p reu ious  su r " f ace  m ines  l oca ted  u r i t h i n  t he

m in ing  p l an  a rea  o r  ad  j  acen t  a reas  .  The  was te  roc  k  cJ i sposa l  a rea

was  an  abandoned  s t r i p  m ine .

L O C A L  L A N D  U S E  C L A S S I F I C A T I O N S

Bo th  t he  coun ty  zon ing  o rd i nances  and  t he  "  Land  and  Resou rce

Managemen t  P lan "  f o r  t he  Man t i - LaSa1  Na t i ona l  Fo res t ,  p repa red  by

I  REPLACES !! TEXT
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t he  U ,  S .  Fo res t  Se rv i ce  (  1986 ) ,  c l ass i f y  1oca1  l and -use  f o r  t he

l . ease  a rea  o f  t he  Sky l i ne  M ine  as  rec rea t i on ,  t t o res t r y  and  m in ing .

Coun ty  Ton ing  Ord inances

The  Emery  Coun ty  zon ing  map  da ted  I 97Q and  t he  Ca rbon  Coun ty

zon ing  o rd i nance  amended  Feb rua ry  1  5 ,  L977  w i t h  a  r eu i sed  zon ing

map  da ted  I 974  have  zone rd  t he  Sky l i ne  p rope r t y  f o r  r ec rea t i on ,

f  o res t r y ,  an t J  m in i ng  (  RFAJq )  .  Sec t i on  I  - 7 -1  o f  t he  Ca rb r : n  Coun ty

zon inE  o rd i nance  s ta tes :

"Rec rea t i on ,  f o res t r y ,  and  m in ing  zone  has  been

es tab l i shed  as  a  d i s t r i c t  i n  u rh i ch  t he  p r ima ry  use  o f  t he

land  i s  f ' o r  r ec rea t i on ,  f o res t r y ,  g ra  z i nE ,  r r l i l d l i f  e ,  and

rn in i r r g  pu rposes .  I n  gene ra l  t h i s  zone .  .  .  .  i s  cha rac te r i zed

by .  .  .  h i gh  g raz ing  l ands in te r spe rsed  by  ranches ,

rec rea t i ona l  camps  and  resou rce  ou tdoo r  r ec rea t i ona l

f ac i l i t i e s  and  m ines  and  f ac i l i t i e s  r e l a ted  t he re r t o ,  "

U .  S .  Fo res t  Se rv i ce  Land  Managemen t  P lan

A l l .  bu t  app rox ima te l y  seven ty  ac res  o f  t he  l ease  a rea  l i e  u l i t h i n

the  bounda ry  o f  t he  Na t i ona l  Fo res t ,  and  a re  t he re fo re  sub j  ec t  t o

t t r e  r r Land  and  Resou rce  ManaEemen t  P lan ' r  f  o r  t he  Man t i *LaSa l

Na t i ona l  Fo res t  p repa red  by  t he  U .  S .  Fo res t  Se rv i ce  (  1986 )  .

Na t i ona l  F  o re r s t  Sys tem l ands  r r l i t h i n  t he  pe rm i t  a rea  i nc l ude  t he

fo l l o r r r i ng  managemen t  un i t s  ( f { anagemen t  emphas i s  f o r  each  un i t  i s

desc r i bed ) :

R N G  ( R a n q e )  M a n a q e m e n t Un i t  Emphas i s  i s  on  p roduc t i on  o f  f ' o rage

and  cove r  f o r  domes t i c . L i ves tock  and  w i l d l i f e

IF.B-_, (TimbenI -lYlgna_Lepg_n-L...-UJnj! Emphasis is on

p roduc t i on  and  use  o f  u tood  f i be r  f o r  a  va r i e t y  o { :

manaEemen t  f o r

t r l ood  p roduc t s .

r REPLACES !! TEXT
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UQ (-U-L; l l i t t -e9::r ld-aMt , .UniL Emphasis is on prouidins

t rans  po r t a t i on  co r r i t l o r s  f - o r  ma  j  on  c  r os  s - coun t r y  p i pe l i nes  ,

e l ec t r i ca l  t r ansm iss ion  l i nes  and  t e l ephone  l i nes ,  Th i s  un i t

cu r ren t l y  con ta i ns  a  gas  t nansm iss ion  p i pe l i ne  cons t ruc ted  and

ope ra ted  unde r  a  Fo res t  Se rv i ce  spec ia l - use  pe rm i t  i s  sued  t o

Ques ta r  P ipe l i ne  Company  (ma in  l i ne  41  )  .

RfN--. . (3fp-a.r : . fS-rD-. .  lYle.neg.enent. .*U:t j !  Emphasj.s is on management of

r i pa r i an  a reas  and  a I l  t he  componen t  ecosys tems .  The  un i t s

cons i s t  o f  a  zone  app rox ima te l y  lOO fee t  measu red  ho r i zon ta l l y

f r om the  edge  r r f  a l l  pe renn ia l  s t r eams  and  sp r i ngs ,  and  f r om the

sho res  o f  l akes  and  o the r  s t i l l  u l a te r  bod ies ,

M M A  ( M i n e n a l s  M a n a q e m e n t  A r e a )  M a n a q e m e n t  U n i t Emphas i s  i s  on

po ten t j . a l  ma j  o rmak i r r g  l a r rd  su r f ace  ava i l ab le  f o r  ex i s t i ng  and

rn ine ra l  deve lopmen ts  .

I n  t l r e  ' r  Land  and  Resou rce  Managemen t  P lan "  t he  Fo res t  $e rv i ce

l i s t s  spec i f i c  ob jec t i ves  pe r t a i n i ng  t o  managemen t  o f  r esou rces

and  resou rce  uses  on  Na t i ona l  Fo res t  Sys tem l ands .  The  Fo res t

Se rv i ce  po r t i on  o f  t he  d i s t u rbed  a rea  (  po r t a l  a rea )  i s  cu r ren t l y

i den t i f i ed  as  a  M ine ra l s  Managemen t  (MMA)  Un i t .  A f t e r  comp le t i on

o f  coa l  m in i ng  ac t i u i t y ,  t he  a rea  w i l l  r even t  t o  a  Range  (  RNG)

Manageme  n t  u  n i t  .

C O M P A T A B I L I " T Y  O F  M I N I N G  O P E R A T I O N  N I T H  F O R E S - T  S [ R V I C I  M A N A G E M I N ]

E M P H  A $ I S  A N D  O B J  E C ' T  I V  I S

A l l  m in i nE  ac t i v i t i e s  r e l a ted  t o  t he  Fo res t  Se rv i ce  "  Land  and

Resou rce  Managemen t  P lan "  u r i l l  be  coo rd ina ted  u r i t h  t he  app rop r i a te

Fo res t  Senv i ce  pe rsonne l  p r i o r  t o  imp lemen ta t i on .  Hh i l e  i t  i s

necogn i zed  t ha t  t he  f ac t  t ha t  t he  m ine  l oca ted  as  i t  i s  on  t he

Fones t  Se rv i ce  l and  bounda ry  cnea ts  impac t s ,  p r ima r i l . y  v i sua l  and

t ra f f i c  pa t t e rn  re l a ted ,  t hese  e fFec t s  a re  cons ide red  t o  be  ra then

sho r t  t e rm  and  r r r i 11  be  es$en t i a l I y  e l im ina ted  upon  m ine  c l osu re .

I REPLACES I! ! TEXT
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A RCHA EOLOGY AND PA  LEONTOLOGY IMPACTS

Sta te  and  Fede ra l  l aws  requ i re  p ro tec t i on  o f  ce r t a i n  cu l t u ra l

r esou rces ,  The  m in ing  ope ra t i on  i s  cons ide red  compa t i b l e  w i t h

the  requ i remen ts  o f  a l l  aEenc ies  i n  t h i s  a rea ,  s i nce  t o  da te ,

t he re  a re  no  known  a rchaeo log i ca l  o r  pa lec ,n to l og i ca l  s i t es  w i t h i n

the  p roposed  d i s t u rbed  a reas .  Sec t i on  2 .  1 ,1  and  Append i x  Vo Iume

A-3  con ta i n  add i t i ona l  d i s  cus  s i on  and  documen ta t i on  on  t hese

cu l t u ra l  r esounces .

BU ILD INGS,  PUBL IC  ROADS,  AND OTHER MAN-MADE FACIL IT ITS

The re  a re  f eu r  man - rnade  f ea tu res  l oca ted  u r i t h i n  t he  5ky1 j . ne  M ine

pe rm l . t  a rea ,  One  abandoned  gas  r r l e1 l  i s  l oca ted  r r l i t h i n  t he  pe rm i t

a rea  i n  Ecc les  Canyon ,  The  on l y  bu i l d i ng  l oca ted  u l i t h i n  t he

pe rm i t  a rea  i s  a  sma l . l  s t r uc tu re  assoc ia ted  w i t h  Gas  Ne l l .  No .8 .

A  na tuna l  gas  p i pe l i ne  t r aue rses  t he  pe rm i t  a rea  and  an

assoc ia ted  gas  t ank  i s  l oca ted  eas t  o f  t he  sou theas te rn  bounda ry

o f  t he  l . ease  a rea .  The  l oca t i on  o f  pub l i c  r oads ,  i nc l ud ing

SR-264 ,  r ^ r i t h i n  and  ad j  acen t  t o  t he  l ease  a rea  a re  i l l u s t r a ted  i n

Map  2  ,  L2 .  1 -  1  .  A  USGS gaug ing  s  t a t i on  u ,as  l oca ted  nea r  t he  mou th

o f  Ec  c l es  Canyon  bu t  was  removed  du r i ng  t he  summer  o f  1985  .  (See

a l so  t he  nec lama t i on  d i scuss ion  i n  Pa r t  4 .  )

CEMEl -ER IES ,  NAT IONAL  TRAILS  AND I ^ I I LD  R IUERS

Thene  a re  no  cemeLe r i es ,  na t i ona l  t r a i l s ,  c )F  r r r i l d  r i ue rs  l oca ted

w i t h i n  o r  ad j  acen t  t o  t he  Sk -V l i ne  M ine  l ease  and  pe rm i t  a reas  .

REPLACES ! ! TEXT
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NOTE*

MOST OF THE DETAILED D ISCUSSION

OBJECTIUES FOUND ON PAGES 2 -131

BEEN REMOUED FROM THIS  DOCUMENT

THE FOREST SERUICE.

ON FOREST SERUICE

THROUGH 2 -138  HAS

AT THE REQUEST OF
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F i re  Managemen t  Ob jec t i ve

r rP rou ide  f i r e  managmen t  and  o the r  p ro tec t i ue  measu res  t ha t  w i l l

comp l imen t  eco log i c  and  economic  va lues . r f

Impa  c  t s

App rox ima te l y  L4 .76  ac res  ( zOL ,  OO0  boa rd * fee t )  o f  t he  sp ruce - f i r

t imbe r  t ype  and  1O .  66  ac res  (  93  ,  OOO boa rd - f ee t )  o f  t he  aspen

t imbe r  t ype  we re  removed  t o  es tab l i sh  t he  su r f ace  ope ra t i on

fac i l i t i e s  o f  t he  Sky l i ne  M ine .  T imbe r  a l : f ec ted  by  su r { : ace

d i s tu rbances  we re  ha rues ted  acco rd ing  t o  Fo res t  Se rv i ce

requ i remen ts .

Because  t imbe r  has  been  remoued  f r om the  d i s t u rbed  a reas  f o r  t he

l i f e  o f  t he  m ine ,  sho r t * t e rm  impac t s  a re  i n  con f l i c t  t l i t h  t he

manaEemen t  ob j  ec t i ve  t o  ha rves t  f o res t  p roduc t s  on  a  sus ta i ned

y ie l d  bas i s  .  Hou leve r ,  l ong - t enm impac t s  o f  t he  Sky l i ne  M ine  u l i 11

suppo r t  t he  ob j  ec t i ues  o f  t he  Fo res t  Se rv i ce  .  The  revege ta t i on

e f f o r t  i nc l udes  rep lan t i ng  t imbe r  spec ies  r r l h i ch  imp rove  t imbe r

gno t r r t h  and  y i e l d .

M in i ng  ac t i v i t i e s  p romo te  t he  imp rovemen t  o f  ac  ces  s  r oads  f o r

t imbe r  ha rves t i ng  and  f i r e  p ro tec t i on  and  a l l ou r  r e rnova l  o f

dead fa l l  t imbe r ,  t he reby  dec reas ing  f i r e  haza rd .

R E C R E A  T I O N ,  S C E N I C  R E S O U R C E S  A N D  T R A N S P O R T A - T I O N

R e c r e a t i o n  M a n a g e m e n t  O b j  e c t i v e

"  P rov ide  f o r  a  b road  range  o f l  qua l i t y  r ec rea t - i on  oppo r tun i t i es  i n

coo rd ina t i on  u r i t h  Fede ra l ,  S ta te ,  and  l oca l  agenc ies  .  Manage

o f f - r oad  veh i  c  l e  use  t o  t he  ex ten t  needed  t o  pneven t

env i r onmen ta l  damage  .  "

! REPLACES ! ! TEXT !
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Scen i c  Resou rces  Managemen t  Ob j  ec t i ve

' rP lan  resou rce  ac t i v i t i e s  t o  add

impac t s  on  scen i c  r esou rces  .  "

va r i e t y  and  m in im i ze  advense

T ranspo r ta t i on  Managemen t  Ob jec t i ve

i lManage  and  coo r t J i na te  t r anspo r ta t i on  sys tems  compa t i b l e  w i t h

va r i ous  uses  and  ac t i v i t i e s  t o  p rov ide  f o r  f ' eas ib l e ,  sa fe

mouemen t  o f  goods  and  se rv i ces . t t

Impac t s

The  su r f ' ace  ope ra t i on  f ac i l i t i e s  o f  t he  Sky l i ne  m ine  imposes

indus t r i a l  moc j i f  i ca t i ons  anc l  i n t r us i ons  ,  impa i r s  t he
f t nea r *na tu ra l r '  cond i t i on ,  and  reduces  t he  remo te ,  unoccup ied

appea l  o f  t he  Sou th  Fo rk  o f  Ecc Ies  Canyon .  (U .5 .  Geo log i ca l

Su ruey  ,  1  979  )  The  i ndus  t r i a l  mod i f i ca t i ons  con f l i c t  w i t h  t he

scen i c  r esou rces  rnanage rnen t  ob j  ec t i ve  o f  t he  Fo res t  Se rv i ce .

T ra f f i  c  sa fe t y  p rob lems  cou ld  be  c rea ted  f r om m in ing  ac t i v i t i e s

and  i nc reased  rec rea t i ona l  use  o f  t he  new  h ighway ,  due  t o  t he

incneased  usage .

T l r e  Sky l i ne  M ine  has  p rov ided  t he  ma jo r  impe tus  t o  imp roue  t he

road  i n  Ecc les  Canyon ,  i nc reas ing  ueh i c l e  sa fe t y  and  reduc ing

dus t .  Th i s  r oad ,  now  on  t he  S ta te  H ig l rway  sys tem,  neduces

env i r onmen ta l  damage  t h rough  be t t e r  d ra i nage  sys tems  and  paved

noadways ,  imp roves  access  f o r  r ec rea t i on  and  movemen t  o f  goods

and  se rv i ces ,  an r j  r educes  neec j  f o r  o f f - noad  veh i c l e  use  i n  t he

Ecc les  and  Hun t i ng ton  C reek  a reas .

Th rough  revege ta t i ve  measu res  a f t e r  m in i ng  ac t i v i t i e s ,  t he

na tu ra l  cond i t i on  o f  Ecc les  Canyon  u l i l l  be  res to red  and

un rec la imed  a reas  f r om p rev ious  ac t i v i t i e s ,  r r l h i ch  cons t i t u t e

app rox ima te l y  t u l en t y - f i ve  pe rcen t  o f  t he  po r t a l  and  ya rd  a rea .
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FISH AND t^ f  I  LDI - I  F  E

Managemen t  Ob j  ec t i ue

i l  P ro tec t  and  ma in ta i n  r r l i l d l i f e  and  f  i sh  hab i t a t s  cons i s ten t  u l i t h

o the r  r esou rce  uses  and  ac t i v i t i e s  and  i n  coope ra t i on  w i t h  t he

U tah  S ta te  D i v i s i on  o f  N i l d l i f e  Resou rces .  "

Impac t s

Dee r  use  r r r ou l . d  be  a f ' f ec ted  on  app rox ima te l . y  332  ac res  o f  l and .  A

f i f t y  pe rcen t  r educ t i on  on  deen  use  i s  expec ted  w i t h i n  an  a rea  one

ten th  o f  a  m i l e  f ' r o rn  t he  pe r ime te r  o f  m ine  f ac i l i t i e s  .  (  U  .  S .

Geo log i ca l  Su rvey  1979  )  .  The  conueyo r  co r r i do r  u l i l l  t empo ra r i l y

a f ' f ' e c t  dee r  use  du r i ng  cons t ruc t i on ,  a f t e r  r r l h i ch  t he  dee r  u l i l l

become  hab i t ua ted  t o  t he  no i se  o f  t he  coa l  conveyo r  and  o the r

f ac i l i t i e s .

The  i nc reased  number  o f  peop le  i n  Ecc les  Canyon  r r r ou ld  be  expec ted

to  haue  t he  g rea tes t  i r npac t  on  u r i l d l i f e  i n  t he  a rea  o f  t he

Sky l i ne  M lne .  [ 1k  r r r ou ld  be  expec ted  t o  avo id  us i ng  an  a rea

w i t h i n  app rox ima te l y  one  ha l f  r n i l e  o { :  m ine  f ac i l i t i e s  .  (U .S .

Geo loE i ca l  Su rue -V  ,  t 979 )

T 'h rough  reuege ta t i ve  measu res  a f t e r  t he  l i f e  o f  t he  m ine ,

u r i l d l i f e  hab i t a t s  w i l l  be  res to red  t o  an  imp roue t l  cond i t i on  ove r

t ha t  o f '  t he i r  ex i s t i ng  cond i t i on .

F i sh  hab i t a t s  we re  t empora r i l y  s t r essed  f r om re l oca t i ng  Lower

Ecc les  C reek  i n to  a  neu ,  channe l .  The  new  channe l  has  an  equa l  o r

supe r i o r  t r ou t  hab i t a t  t o  t ha t  o f  t he  p reu ious  channe l .

Cu rnen t l y ,  f i sh  popu la t i ons  a re  re tu rn i ng  t o  t he i r  p re -m ine

cons t ruc t i on  1eve1s .
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- l - he  s tneambed  i n  t he  v i c i n i t y  o f  t he  po r t a l  and  yand  a rea  was

p laced  i n  c l osed  cu l ve r t  t o  p ro tec t  t he  f i sh  hab i t a t  and  s t r eam

f rom impac t s  o f  cons t ruc t i on  and  m ine  ope ra t i on  ac t i v i t i e s  (  see

Sec t i on  4 .  19 )  .  The  p l acemen t  o f  c l osed  condu i t s  does  no t  a f f ec t

t he  f  i s  h  hab i t a t  .  Fo l l o r r r i ng  m ine  ac t i u i t i e s  ,  t he  channe l  r r r i 11  be

res to red  t o  an  equa l  o r  be t t e r  cond i t i on  t han  p reu ious l y  ex i s t ed .

Sho r t - t e rm  e f f e  c t s  on  w i l d l i f e  hab i t a t s  a re

Fo res t  Se rv i ce  ob j  ec t i ve  t o  p ro tec t  an t l

hab i t a t s  .  Howeue r ,  l ong* te rm  i n rpac t s  t r t i l 1

hab i t a t s  and  res tone  un rec la i r ned  l ands

l r ab i t a t s .  The  f i sh  hab i t a t  i n  Ecc les  Canyo r l

imp roved  dun ing  and  a f t e r  m in i ng .

WILDERN[5$  ROADLESS ARIAS

Managemen t  Ob jec t i ve

i n  con f l i c t  t r t i t h  t he

rna in ta i n  w i l d l i f e

be  t o  i n rp roue  t he

to  usab le  w i l d l i f e

r r r i 11  be  enhanced  and

De te rm ine  t he  f u tu re  s ta tus  o f  i nuen to r i ed  road less  a reas

Impac t s

The re  a re  no  i nven to r i ed  road less  a reas  r r r i t h i n  t he  l ease  a rea  o f

t he  Sky l i ne  M ine .

M ISC;ELL .ANEOU$

tsu i l d i ngs ,  Pub l i c  Roads ,  and  O the r  Man - .Made  Fac i l i t i e s

The re  a re  f eu r  t nan*made  f ea tu res  l oca ted  r r l i t h i n  t he  Sky l i ne  M j . ne

pe rn r i t  a rea .  One  abandoned  gas  r r l e l l  i s  l oca ted  r l j . t h i n  t he  pe r rn i t

anea  i n  Ecc1es  Canyon .  The  on l y  bu i l d i ng  l oca ted  u i t h i n  t he

penmi t  anea  i s  a  sma l1  s t r uc tu re  assoc ia ted  w i t h  Gas  We l l  No .8 .

A  na tu ra l  gas  p i pe l i ne  t nave rses  t he  pe rm i t  a rea  and  an

I REPLACES I ! TEXT !
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as  soc ia ted  gas  t ank  i s  l oca ted  eas t  o f  t he  sou theas te rn  bounda ry

o f  t he  l ease  a rea .  The  l oca t i on  o f  pub l i c  r oads ,  i nc l u t J i ng

SR-264 ,  r r l i t h i n  and  ad jacen t  t o  t he  l ease  a rea  a re  i l l u s t r a ted  i n

Map  2  ,  L2 .  t - 1 . .  A  USGS gaug ing  s ta t i on  was  l oca ted  nea r  t he  mou th

o f  Ecc les  Canyon  bu t  u ,as  removed  dun ing  t he  summer  o f  1985 .

Ceme te r i es ,  Na t i ona l  T ra i l s  and  W i l d  R i ve rs

The re  a re  no  ceme te r i es ,  na t i ona l  t r a i l s ,  o r  r r r i l d  r i ue rs  l oca ted

r r l i t h i n  o r  ad j  acen t  t o  t he  Sky l i ne  M ine  l ease  ancJ  pe rm i t  a reas  .

I REPLACES ! !
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EEflLE.ENS-ES

Chr i s t ensen ,  Reed  C  .  ,  Fo res  t  Supe rv i so r ,  Robe r t  H .  T ' hompson ,
Range  Conse rva t i on i s t ,  U  .S .  Fo res t  Se ru i ce ,  Man t i - LaSa l
Na t i ona l  Fo res t  ,  P r i ce ,  U tah ,  i n  a  pe rsona l  commun ica t i on  i n
March ,  1979 .

Dan ie I s ,  Rona ld  W.  ,  Coo rd ina to r  o f  M ine  Land  Deve lopmen t ,
D i v i s i on  o f  O i1 ,  Gas ,  ancJ  M in ing ,  Sa l t  Lake  C i t y ,  U tah ,  i n  a
pe rsona l  commun ica t i on  i n  AuEus t ,  t 979 ,

U .  S .  Geo log i ca l  Su rv€V ,  L979 ,  Deue lopmen t  o f  Coa l  Resou rces  i n
Ce r r t r a l  U tah  F ina l  Env i r onmen ta l  S ta temen t  S i t e  Spec i f i c
Ana l ys i s  Pa r t  2 ,  Sa l t  Lake  C i t y ,  U tah .

Doe11 inE ,  H .H .  ,  L972 ,  I n l dsa t ch  P la teau  Coa l  F i e l d ,  I n  Doe11 ing ,
H .H .  ( ed . ) .  Cen t ra l  U tah  Coa l  F i e l ds ;  Sev ie r -Sanpe te ,  Wasa tch
P l . a teau ,  Book  C l i f f  s  and  Emery  .  U tah  Geo log i ca l  and
M ine ra log i ca l  Su ruey  Monog raph  Se r i es  No .  3 ,
U tah .

Sa I t  Lake  C i t y ,

Fos te r ,  Lee ,  Fo res t  Managemen t  P lanne r ,  U ,S .  Fo res t  Se rv i ce ,
Man t i - l - aSa l  Na t i ona l  Fones t ,  P r i ce ,  U tah ,  i n  a  pe rsona l
commun ica t i on  i n  Augus t ,  t 979 ,

Hea th ,  Ro Iand ,  Managen  oF  Eng inee r i ng ,  Coas ta l  S ta tes  Ene rgy
Company ,  Hous ton ,  Texas ,  i n  a  pensona l  comrnun i ca t i on  i n  Augus t ,
1979 .

Murdoch ,  Joseph  R  ,  ,  P ro fe$  son  o f  Bo tany  and  Range  Sc ience ,
B r i gha rn  Young  Un i ve rs i t y ,  P rovo ,  U tah ,  i n  a  pe rsona l
commun ica t i on  i n  Sep tember ,  1979  .

O l : f  i ce  o f  Su r face  M in ing  Rec lama t i on  and  En fo r cemen t ,  Ma rch  13 ,
I 979 ,  Su r face  Coa l  M in i ng  and  Rec lama t i on  Ope ra t i ons  Pe rmanen t
Regu la to r y  P rog ram,  Pa r t  I I  ,  Book  3  o f  3  .
Uo lume  44 ,  Number  50 .

Fedena l  Reg i s te r ,

U .  S .  Fones t  Se rv i ce ,  I n te r rnoun ta i n  Reg ion ,  1979 ,  Land  Managemen t
P lan ,  Fe r ron -P r i ce  P lann ing  Un i t ,  Man t i - LaSa l  Na t i ona l  Fo res t ,
P r i ce ,  U tah ,

H i r r ge t ,  Robe r t  Neu le11 ,  Ass i s tan t  P ro fesso r  o f  Too logy  and
Resea rch  Assoc ia te  f o r  t he  Cen te r  o f  Hea l t h  and  Env i r onmen ta l
S tud ies  ,  B r i gham Young  Un i ve rs i t y ,  P rovo ,  U tah ,  i n  a  pe rsona l
co rnmun i ca t i on  i n  Augus t ,  L979 ,
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2 ,  L3  COMMUNITY  INFRASTRUCTURE AND SOCIO-ECONOMICS

Numerous  s i gn i f i can t  changes  have  occu r red  i n  t he  Sky l i ne  M ines

commun i t y  i n f r as t ruc tu re  and  soc io -economj . c  se rv i ce  aneas  s i nce

the  Pe rm i t t ee  f i l ed  i t s  M in i ng  and  Rec lama t i on  and  pe rm i t

app l i ca t i on  i n  L979 .  These  changes  and  t he i r  e f f ec t s  a re

re { : l ec ted  i n  t he  ba lance  o f  t h i s  r enewa l  upda te  repon t .

T  h i s  r epo r t  c l ea r l y  i l l u s t r a tes  t ha t  t he  ope ra t i on  o f  t he

Pe rm i t t ee ' s  Sky l i ne  M ines  have  had  no  nega t i ve  soc io -economic

i r npac t s  on  t he  commun i t y  i n f r as t ruc tu re  o f  t he  se rv i ce  a reas  o f

Ca rbon ,  Emery ,  Sanpe te ,  and  U tah  coun t i es  .  I n  f ac t ,  t he  repo r t

i l l u s t r a tes  t ha t  t he  deve lopmen t  and  ope ra t j . on  o f  t he  Sky l i ne

M ines  has  been  qu i t e  bene f i c i a l  and  has  p rou ided  suppo r t  t o  a reas

invo l ved ,  and  t ha t  p l anned  f  u tu re  g ro r r l t h  r r r j . 11  have  no  adve rse

e f f ec t s  on  t he  f ou r  coun t y  se rv i ce  a rea ,

I n  gene ra l ,  d rama t i c  changes  have  t aken  p l ace  i n  t he  number  o f

coa l  m ines  i n  ope ra t i on  and  t he  resu l t an t  wo rk  f o r ce  reduc t i on .

Seve ra l  changes  i n  coa l  m ine  ouJne rsh j  p  have  a l so  occu r red .  One

coa l  m in i ng  ope ra t i on  has  had  seve ra l  m j . ne  f i r es ,  u l h i ch

s i . gn i f i can t l y  i n rpac ted  t he  Sky l i ne  M ines '  se r v i ce  a reas .  A l l  o f

t hese  chanqes  have  i r npac ted  t he  gene ra l  economy  o f  t he  +  coun ty

a rea  t o  d i f f e ren t  deg rees ,  and  t h i s  upda te  repon t  w i l l  add ress

these  i t e rns  i n  f u r t he r  de ta i l ,

The  o r i g i r r a l  su ruey  done  by  t he

add res  sed  t he  capab i l i t y  o f  t he

Pe rm i t t ee ' s  Sky l " i ne  M ines  be ing

U tah  Fue I  Company  emp loyees .

Ka i se r  Eng inee rs  i n  Augus t  I 979

commun i t i es  a round  t he  Coas ta l

ab le  t o  accomoda te  t he  needs  o f

! RBPI.ACES ! ! TEXT !
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Our  f i ve  yea r  ope ra t i ona l  expe r i ence  has

commun i t i es  o f  Ca rbon ,  Emery ,  Sanpe te ,  ancJ  U tah

and  do  have  t he  ab i l i t i e s  t o  pnov ide

in f r as t ruc tu re ,  i . e .  ,  commun i t y  se rv i ces  such

sys tems ,  hous ing ,  schoo l s ,  r ec rea t i on ,  med i ca l

comrne rc i a l  f ac i l i t i e s  .

shou ln  t ha t  t he

coun t i es  haue  had

the  necessa ry

as  u ,a te r ,  sewage

ca re ,  l and ,  and

2 .13 ,1  Se rv i ce  A rea

T t re  Sky I i ne  M ines  have  a  ra the r  l a rge  se ru i ce  a rea ,  Concep tua l l y

t he  se rv i ce  a rea  can  be  v i e r r r ed  as  t u ro  concen t r i c  c i r c l es .  The

inne r  c i r c l e  i s  p r ima ry  t o  t he  Sky l i ne  M ines ;  t he  ou te r  i s

seconda ry .

The  p r ima ry  a rea  con ta i ns  t hose  commun i t j . es  t l r a t  l i e  u r i t h i n  a  45

m inu te  commute  ,  and  t he re f  o re  a re  mr r s  t  l i ke l y  t o  r ece i ve  t he

la rges t  i n f l ux  o f  new  res iden t s  seek ing  emp loymen t  a t  Sky l i ne .

The  seconda ry  se rv i ce  a rea  cons i s t s  o f  t hose  commun i t i es

requ i r i ng  ove r  45  m inu tes  commute  t ime  t o  t he  m ine .  These

commun i t i es

ca tego ry .

a re  l i s  t ed  on  t he  f  o l l o r r r i ng  page  by  se rv i ce  a rea

The  new ly  cons  t r u  c  t ed  E  c  c  l es  Canyo r l  r oad  (  pa r t  o f  SR-264 )  was

comp le ted  r r l i t h  f i na l  pav ing  by  Lhe  end  o f  t he  1986  cons t ruc t i on

pe r i od .  The  cons t ruc t i on  o f  t h i s  h i ghway  has  f ac i l i t a t ed

emp loyee  t r ave l  t o  t he  wo rk  a rea  and  a l so  has  p rov ided  a  sa fe  and

s  ho r t  ,  yea r - rou  nd  conne  c  t i ng  rou te  be t t r r een  Ca rbon  ,  Emery  ,  and

Sanpe t . e  coun t i es .

I BEPLACES } T TEXT !
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I

P3 I MAEY... PE R qLEf--ABIA

P-I_g_A s-sl n._t U a l.l, ey

Sco f i e l d  ( 8  m inu tes )

C lean  C ree l<  (8  m inu tes )

gs rusLe-_V sl:L*e_y
Fa i r v j . ew  (3O  rn i nu tes )

M t .  P leasan t  ( 37  m inu tes  )

Sp r i ng  C i t y  ( 44  m inu tes  )

Mo ron i  (  44  m inu tes  )

.Qe-r$-q,L*Qesr'-t-v
Pr i ce  (50  m j . nu tes )

He lpe r  ( 4 .4  m inu tes )

Ea r l i e r  emp loy rnen t  p red i c t i ons

i r r d i ca ted  t l r a t  some  pe r rnanen t

res i den t s  f r o rn  t hese  secondany

se rv i ce  a rea  comtnun i t i es  u l i . 11

commute  t o  t he  Sky l i ne  m ine  f o r

emp loymen t ,  bu t  neu , comers  w i l l

no t  s  e t t l e  s  o  f  a r  f  r om the  m i  ne  .

Expe r i ence  r r r i t h  o the r  r n i nes  i n

the  geog raph i ca l  anea  i nd i ca ted

tha t  a  30  t o  40  m inu te  commute

oue r  40  m i l es  o r  l ess  repnesen ts

the  max imum tha t  m ine rs  can  be

expec ted  t o  commute  and  s t j . I I

ma in ta j . n  a  h i gh  deg ree  o f

re l i ab i l i t y .  The  Pe rm i t t ee ' s

expe r i ence  a t  $ky l i ne  has  shou ln

tha t  w i t h  company  bus  s  i ng  be ing

p rov ided ,  emp loyees  w i l l  t r ave l

sgco-NLAIB r- s E R.u LQ E_--.n B ER.

9M
Wel l i ng ton

Sunnys ide

Eas  t  Ca rbon

H iau ra tha

-Ene.t:.:t..q-eu-n.t-v,
Cleve land

Orangev i l l e

Cas t l e  Da le

Fe r ron

Hun t i ng ton

$e.npete_ Cp_u_nty.

Eph ra im

Ma n t i

Gunn i so r t

Cen te r f i e l d

F 'oun ta i n  G reen

Mi l bunn

S te r l i ng

Wa les

J-u-ab--Q.eun-t-v
Neph i

uLe-h-!-surJll.
Payson

Span i sh  Fo rk

San taqu in

Map le ton

Sa lem

Spr i ngu i l l e
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g rea te r  t J i s  t anc  es

Sky l i ne  emp loyees

coun t i es .  A ' f eu t

Lake  coun t i es .

and  rema in  dependab le , capab le  and  sa fe  wo rke rs

a re  bus  s  ed  da i l y  f r om Ca rbon  ,  Sanpe te  ,  and  U tah

emp loyees  commute  t o  wo rk  f r om Sev ie r  and  Sa l t

2  ,  L3  . 2  G ro r r r t h  Capab i l i t y

[ xpe r i ence  ove r  t he  pas t  f i ve  yeans  has  shou ln  t ha t  t he  se ru i ce

a rea  commun i t i es  have  had  and  do  have  more  t han  adequa te

in f r as t ruc tu re  t o  accon toda te  t he  ne la t j . ve l y  sma l1  g row th  nou f

an t i c i pa ted  a t  t he  Sky l i ne  M ines .  See  Tab Ie  2 .  13 -1 ,  G row th

Capab i l . j . t y  Summary .

Commur r i t j . es  i n  Ca rbon ,  Emeny ,  Sanpe te  and  U tah  coun t i es  have

upg raded  and  ane  upg rad ing  t he i r  i n f r as t ruc tu re  sys tems  t o  be t t e r

se rue  t he  needs  o f  t t r e j . r  r es i den t s .  Because  o f  an t i c i pa ted

g rou r th  i n  t he  l a te  7O ' s  and  ea r l y  8O ' s ,  a l l  o f  t he  se rv i ce  a rea

coun t i es  upg raded  o r  r ep laced  many  o f  t he i r  ou tda ted  commun i t y

i n f r as t ruc tu re  f l ac i l i t i e s .  t ^ f i t h  t he  dec l i ne  i n  ene rgy  demands

and  resu l t an t  r educ t j . ons  i n  t he  wo rk  f o r ce ,  many  o f  t he

com lnun i t . i es  now  f i nd  t hemse l ves  r r l i t h  su rp l us  se rv i ce  capab i l i t y .
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TABLE 2. I3-I

GRUTTH CAPABI LITY SI'}$IARY

Services I
(Current !
Status) !

! Land For Ccrnnerci al
Cqnnrnitv t lfater Serer Exoansion Schools Hosoital Housinq Faci-lities

!
! tlew l{ew
! System System
!
I Upgraded Adequate

Scof ie ld

Fai rvi eu

Itt. Pleasant

Spr ing  C i ty

Pri ce

Helper

tbroni

Upgraded Upgraded

Upgraded Adequate

Adequate Adequate

Adequate Adequate

Upgraded Mequate

Adequate l{one

Unused llone
capaci ty

Yes

Yes

Yes

Yes

Yes

Yes

Yes

ll,one

Unused
Gapacity

Unused
Capaci ty

Unused
Capaci ty

Adequate

Smal I
Surpl us

Surpl us

Surpl us

Smal I
Surpl us

Signi f i  cant
Surpl us

Signi f i  cant
Surpl us

Surpl us

t l inimal

Part ial

Ful l  Convenience

Part ial

Ful l  Convenience

Part ial

Part ial

ilone

None

Yes

l{one

Yes

I REPLACES ! ! TEXT
I Table 2.13-1 Pas,e 2-144 !  lTable 2.13-1 Pas,e 2-144 Date 07107/89 !
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2 ,L3 ,3  Labo r  Fo rce

A t  t he  t ime  t he  Sky l i ne  M ines  we re  be ing  p l anned  and  i n i t i a l

cons t ruc t i on  s ta r t e t J ,  t he re  was  a  much  g rea te r  demand  f o r

emp loyees  t han  t he re  i s  a t .  t he  p res  en t  t ime  .

Emp loymen t  i n  i : he  coa l  m in i ng  se rv i  ce  a reas  has  dec l i ned

d ras t i ca l l y .  Sanpe te ,  Ca rbon  and  Emery  coun t i es  have  a  cu r ren t

comb ined  une rnp loymen t  o f  9 .5%,  U tah  coun ty  had  ex tens i ve  l ayo { ' f s

a t  t he  U .  S .  S tee l  Geneva  p l an t .  S ince  t he  Geneva  p l an t  has

resumed  f  u I I  ope ra t i r r n ,  unemp loymen t  l eue l s  i n  U tah  Coun ty  haue

i rnp roved  s l i gh t l y ,

Tab le  2 ,L3 - . 2 ,  19BB  No rk  Fo rce  Unemp loymen t  S ta tus ,  i r r d i ca tes  f o r

t he  above  f ou r  coun t y  a rea  a  t o ta l  o f  6  ,  1  80  unemp loyed  wo rke rs  ,

o r  5 .O% o f '  t he  t o ta l  wo rk  f o r ce ,  ava j . l ab le  f o r  emp loymen t .

The  cu r ren t  d i s  t r i bu t i on  o f

manpoh re r  d i s t r i bu t i on  l eve1s

Pe rm i t t ee ' s  Sky l i ne  M ines  by

fo r  t he  yea r  l 9BB ,

Tab les  2 . t 3 *4 ,  2 .13 -5 ,  2 ,13 -6 ,

manpower  d i s t r i bu t i on  l eue l s

th rough  1986 .

manpower ,  Tab le  2 .13 -3 ,  sho t r l s  t he

and  pe rcen tage  emp loyed  a t  t he

coun ty  and  respec t i ve  comrnun i t i es

2 , I 3 ' -T  and  2 .1 .3 -B  re f ' l e c t  s i r n i l a r

f o r  t he  pas t  f ou r  yea rs ,  1982

These  t ab les  Eene ra l l y  r  e f l ec t  t he  uneveness  o f  t he  demand  f o r

coa l  ove r  t he  pas t  f i ve  yea rs  t ha t  has  a f f ec ted  t he  Sky l i ne

M ines '  deve lopmen t . Ea r l i e r  p red i c t j . ons  i nd i ca ted  rap id

esca la t i on  o f  manpou ,e r  1eve1s ,  g radua l l y  r each ing  app rox ima te l y

9OO emp loyees  by  199  1  ,  I ns tead ,  mdnpower  1eve1s  have  i ncneased

on l y  g radua l l y ,  r r r j . t h  i n t e rm i t t en t  r educ t i ons ,  p r ima r i l y  i n  t he

cons t ruc t i on  wo rk  f o r ce ,  t o  t he  cu r ren t  max imum o f  232  emp loyees

as  o f  December  30 ,  1988  .

I  REPLACES !! TEXT
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Tab le  2  ,  L3 -9  ,  s  ho r r l i nE  p ro j  ec ted  manpower  l eve1s  t h rough  t he  yean

199  1 ,  i nd i ca tes  max imum emp loymen t  f i gu res  t o  r each  on l y  299

to ta l  emp loyees  du r i ng  t ha t  f i ve  yea r  pe r i od  ra the r  t han  t he

o r i g i na l  p ro j  ec t i on  o f  9OO.  Manpower  f  i gu res  pnobab l y  t r t i l l  no t

i nc rease  beyond  t he  3OO 1eve1 ,  based  on  cu r ren t  p roduc t i on

p ro j  ec t i ons  .

Tab le  2 ,L3 -B  a l so  p ro j ec t s  t he  pe rcen tage  b reakdown  by  coun ty

whe re  Sky l i ne  emp loyees  r r l i l l  r es i de ,  based  on  pas t  expen ience .

r REPLAEES !! TEXT
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TABLE 2 ,  T3 -2

1988  t ^ IORKFORCE UNEMPLOYMENT STATUS

q.g_uI.Lv

CARtsON

EMIRY

SAN P  E ] "E

UTAH

CURRENT
l,'fp*BlILo_B_e_E *

8 ,280

3 ,550

6 ,  190

104 ,940

PERCENT
lNguP!Q:-EA

8 .5

9 .3

11 .1

4 ,3

N O .
rl!-$-ff4 P]9_-Y.F_Q

70o*

330

690

4 ,  460

To ta1  Unemp loved -{, , L9-8-

Cunren t  wo rk  f o r ce  i s  compn i sed  o { t  emp loyed  wonke rs  and

une rT lp l . oyed  wo rke rs  ava i l ab le  f o r  u ro r k  as  o f  December  3O ,  1988  ,

r  REPI ,AEES ! !  TEXT
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TABLE 2 .  13_3

MANPOT ' r |ER  D ISTRIBUT ION 1988

r.tr6.H .cQ_!l.MY.
Map le ton

Orem

Payson

P leasa r r t  G rove

Provo

Sa l  enr

San taqu in

Span i sh  Fo rk

Sp r i ngv i l l e

Be nj  arni  n

E l  k  r i c Jge

L i  ndo  n

Goshen

_q-0i"g_ol\t.*g-quN-l*Y
He lpe r

P r i ce

Sco f i . e l d

Ken i l r r l o r t h

Ne l l i ng ton

Eas  t  Ca rbon

.ETLE R-.Y--QQ.UIII-Y-

Fe r ron

Cas  t 1e  Da Ie

Eme ry

l { un t i ng ton

rEEgEUI
o .  86

2 , t 6

3 ,02

o .43

I . 29

3 ,O2

o .43

9 .91

3  . 88

o ,43

o .43

o .  43

_o-,*93
26 ,72

t , 29

9  ,  48

o .  43

o .43

L ,72

_9_*-+"3.
13,79

o .  43

o .43

o ,43

_q*..41
1 ,72

2

5

7

1

3

7

I

23

9

I

I

I

* l

62

s_AN P ET E*LoJNLy.

Cen te r f i e l d

Ches te r

Eph ra im

F a i . ru ieu r

Faye t t e

Fou  n ta i  n  G re  e  n

Gunn i son

Man t i

May f  i e l d

Moron i

M t .  P leasan t

Spr i  ng  C  j .  t y

S ten l i ng

UrlaI e s

Ind iano la

g g uI-E3_--qpua!-II
Auro ra

G lenwood

R ich f i e l d

Sa l i na

SA LT  LA  K  E  COUNTY

Sandy

Wes t  Jo rdon

TOTA L

4

1

I

28

I

11

6

13

2

10

30

9

1

2

*J
127

P E E-C ET[.
L .72

o .43

3 .45

t2  ,  07

o .43

4 .74

2 ,59

5 .60

o .  86

4 .31

12 .93

3 .88

o .43

o .  86

__a.,-s_l
54 ,74

1  0 .43

I  O .43

I  O .43

-'-! __9*41
4  1 ,72

2  0 .  86

_ -1. --Q.--L3-

3  r . 29

MANpOWER =  232

3

22

I

I

4

-"-L
3 2

I

I

1

*1
4

I  REPLACES !! TEXT
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TABLE 2 ,  L3 -4

MANPOT^ IER D ISTRIBUT ION 1986

rlf3 H SQ.-UNT.Y

Map le ton

Orem

Pay  s  on

P leasan t  G rove

Pnovo

$a1em

San taqu in

Span i sh  Fo rk

Sp r i ngv i l  l e

EA-B_EpN.*S_aUgr:v
He lpe r

P r i ce

Sco f i . e l c i

E|IL Ly_ qo!l}t-LY-

Fer ron

af,LtJ3.K-E-__E_aI'il_ly-
S a n d y

2

5

3

1

3

2

2

15

__g
41

TgES-ENJ
t . 27

3 .  16

I  . 90

o ,63

I  . 90

L ,27

t , 27

9 ,49

l.*Q.E

25 ,95

o ,  63

8 .23

*p..$*t
9 , 4 9

-..Q*._q_9.
o .63

*a*_0_3_
o,63

sQ$r P.EI r--e.quNf_Y.
Cen te r f - i e l d

Ches te r

Eph ra im

Fa i r v i eu r

Faye t t e

Foun ta in  G reen

Gunn i son

Man t i

May f i e l d

Moron i

M t .  P leasan t

Sp r j  ng  C i t y

S te r l i ng

Na les

sEUrER...ep_u$ll-y
Auro ra

G l  e  nwood

R ich f i e l c j

Sa I i  na

L F R.E.TIVI
o .63
L  . 27

3 .16

13 ,92

o .63

3  .  80

4 ,43

6 .33

o .  63

4 .43

8 .23

4 .  4 ,3

o ,63

o -0-3-
53 .  16

2  , 53

1 ,27

1 .90

....+--&'.9-
10 .13

1

2

5

22

I

6

7

10

1

7

13

7

1

-l
8 4

4

2

3

I

13

_1.
15

..-rL

I

_J_
16

.-t
I

TOTAL  MANpONER = . :  159

f+  Emp loyees  p resen t l y  r es i d i ng  i n  Sev ie r  Coun ty  a re  recen t

t r ans fe r s  f r om Coas ta l  S ta tes  Ene rgy  Company ' s  Sou the rn  U tah  Fue l

Company  m ine  l oca ted  i n  Sev ie r  Coun ty ,  U tah ,  Bn  i t  i s  assumed

they  w i l l  r e l . oca te  i n  one  o r  mo re  o f  t he  coun t i es  c l ose r  t o  t he

Pe rm i t t ee '  s  Sky l i ne  M ines  .

I ADDITION TO ! ! TEXT
t Table 2.13-3 Pas,e 2-149 !  lTable 2.13-4 Pas,e 2-148A Date 07107189!
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TABLE 2 ,  L3_5

MANPOWER D ISTRIBUT ION 1985

g0ru-Pgr_E_ea!,JfJ_
Ches te r

Eph ra im

Fa i r v i eu t

Foun ta in  G reen

Gunn i son

Man t i

May f i e l d

Moron i

M t .  P leasan t

Sp r i ng  C i t y

Wa Ies

(j j.B-g.aal_qpllN.lY.

Pr i ce

He lpe r

Sco f i e l d

Pg B.ggNl-
1 .80

3  . 60

t7  ,  t 2

3 .60

o ,90

5 .41

o ,90

5 .41

8 .11

4 .50

1  . 80

PT.BE"ENI
o.90

4 .  50
1 . 8 0

o ,90

2 ,70

1 .80

1 .80

14 ,41

6 .31

2

4

1 9

4

I

6

I

6

9

5

2

59 53  ,  15

uT.0 Lr - Ea-uNLY.
Map le ton

Orem

Pay  s  on

P leasan t  G rove

Prov  o

$a l  em

San tagu in

Span i sh  Fo rk

Sp r i ngv i l l e

9 E_U rE-E_qqUNr.v"
Sa l i na

Au ro ra

9o.-Lr L-0xg-_e9u.NLY.
S a n d y

I

5

2

1

3

2

2

16

7

39 35 .14

o,90

o .90

I

I

1

7 ,21

o .  90

o .90

1 .  BO

o.9010 9  ,  O l

T O I - A L  M A N P O W E R  =  1 1 1

o.90

I  REPLACES !! TEXT
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TABLE 2 ,  T3_6

MANPOWER D ISTRIBUT ION 1984

ULAH.*CAUNLr
Arne r i can  Fo rk

Map le ton

Onem

Payson

P leasan t  G rove

Prov  o

Sa lem

San tagu in

Span i sh  Fo rk

Sp r i ngv i l l  e

_qa3_EgN_.-_asu.Nrv
Pn ice

He lpen

We l l  i ng ton

Eas  t  Ca rbon

E0Nf_EJ.g__e.QU-NrJ
Cl res te r

Eph ra im

Fai . rv i .e t r t

Foun ta i n  G reen

Man t i

May f i e l d

Moron i

M t .  P leasan t

Sp r i ng  C i t y

[,,f a 1e s

PERCENT

6

1

I

_t
I

1

I

3

2

I

3

I

2

1 5

-q.
35

2

3

18

4

5

1

5

I

5

,.2
53

1  .  03

1  .  03

3 ,09

2 .06

1  ,  03

3 .09

1  .  03

2 ,06

15 .46

-s-,12
36  . 08

6 .  19

1 ,03

1 .03

l,*ql
L28

2 .06

3 ,09

18 .  56

4 ,12

5 .15

I  .  03

5 .15

L25

5 .15

...-? .q"$.
54  , 64

T O T A  L  M A N P O W E  R

=22

' REPLACES ! ! TEXT !
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TABLE 2 ,  L3 -7

MANPOt " fER  D ISTRIBUT ION 1983

u_I0x._-aaqNJY
Map le ton

Or  em

Payson

P l . easan t  G rove

Provo

5a 1e mr

San taqu in

Span  j .  s  f r  Fo rk

Sp r i ngv i l l e

_q"ffi3*aN-_.E.AUN.-tY
Pr i c  e

He1pe r

gSNI-E.I.E--LqUN.I"Y

Ches te r

Eph ra im

Fa i r v i eu t

Foun ta in  G reen

Man t i

May f i e l d

Moro r r i

M t ,  P leasan t

Sp r i ng  C i t y

2

2

2

2

3

I

1

L2

J
32

9

.--1
10

PF REEN.T
2 .08

2 ,O8

2  ,  08

2 .  08

3 .  13

1 .04 .

1 .04

12  , 50

-J_,-22
33 ,33

9 , 3 8

..J...,*Q4
to  .42

2

3

2A

3

6

1

6

I

J

54

2 .OB

3 .  13

20 .  83

3 ,  13

6 ,25

1 ,04

6 ,25

8 .33

-.5-..U-
56 .25

TOTAL MANPOT/ ' IER

=  9 6

o I  RRPI.ACES !! TEXT
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TABLE 2 ,  T3 -8

MANPObIER D ISTRIBUT ION 1982

UTAH COUNTY

Leh i

Map le ton

Orem

Payson

P leasan t  G rove

Provo

Sa Iem

t i an taqu i  n

Span i sh  Fo rk

SFr r i ngv i l l . e

f.oi_Bgt!-*q_gu_N-TJ
Pr i ce

He lpe r

Eas t  Ca rbon

_aNr-EJ_E_-gou. Jf y
Ct res te r

Eph ra im

Fa i r v i eu r

Foun ta in  G reen

Mar r t i .

May f i e l d

Moron i

M t ,  P leasan t

Sp r i ng  C i t y

1

2

2

2

3

5

1

I

15

_LA
+2

9

2

. . 1

T 2

PI"BE.ENJ
o,  87
r ,74
1 ,74

r .74
2  , 6L

4 .35

o .  87

o .87

13 ,04

_0.*-Z'Q.
36  . 52

7 ,83

1 ,74

p._8"2

10 .  43

t , 74

2  . 6L

2 r .74

2  , 6L

5  , 22

o  , 87

5  . 22

8 .70

_"*.. 3 5-

53 .  04

2

3

25

3

6

1

6

10

5.
6 1

T O T A L  M A N P O T ' , E R

: !15

I I  TEXT !
I  Table 2.13-7 Pase 2-152 !  lTable 2.13-8 Pase 2-152 Date 07107189 !
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TABLE 2 ,  L3 -9

PROJECTED MANPOT ' IER  LEUELS

1989  THROUGH 1991o
Le._81_

253

PROJECTED MANPOT{ER

.1 e.9 q

299

R E S I D E N T I A L

1glj

337

PATTERNS BY  COUNTY *

eg!"ut:LEs

Carbon

Utah

Sanpe te

Othe r

TOTALS

1 9 8 9

-**n-9-. *-.
46

7L

134

3

1 9 9 0

-*---n.9..--
5 4

8 4

1 5 8

3

1 9 9 1

*---lL9-.-.--

6 1

9 5

t 7 8

3

253 299 3 3 7

t +  P r o j e c t i o n s  b a s e d  o n p rev iou  s emp loyee  h i s t o r y

! REPLACES t! TEXT
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Ka ise r  Eng inee rs  r ev i eu r  o f  commun i t y  i n f r as t ruc tu re  and

soc io *economic  aspec t s  f i na l  r epo r t  on  t he  Sky l i ne  M ines

p ro j  ec ted  a  mann ing  t ab le  f o r  P leasan t  Ua l1ey  m ines  t ha t

i nd i ca ted  a '  comb ined  t o ta l  o f  t  , 42O emp loyees  f o r  t he  Sky I i ne

M ines  and  t l r e  ne ighbo r i ng  Ua11ey  Camp  n r i n i ng  ope ra t i on .  Tab le

2 ,  l 3 -9  r e f l ec t s  t he  ac tua l  emp loymen t  numbens  and  manpower

p ro j  ec t i ons  t o  t he  yea r  199  I  f o r  t hese  two  m in ing  ope ra t i ons  i n

the  P leasan t  Va . l l ey  a rea .  P ro j  ec t i ons  f  o r  t he  yea rs  L987  t h rough

199  1  a re  based  on  ac tua l  known  p ro j  ec ted  coa l  demands  f o r  bo th

m in ing  ope ra t i ons  and  re f l ec t  as  nea r  as  poss ib l e  ac tua l  r nanpower

needs  i n  t he  nex t  5  yea r  pe r i od ,

Tab Ie  2 ,13 -1O a l so  i nd i ca tes  Va l . l ey  Camp  o f  U tah ,  I nc r s  p resen t

manpou ,e r  r es i dence  l oca t i ons  show ing  a  s i gn i f i can t  d i f f e rence  f r om

the  p ro j  ec t i ons  re l ' l e c ted  i n  t he  Ka i se r  Eng inee rs  r epo r t  o f  1979  .

These  changes  i n  manpower  r es i dence  l oca t i ons  i nd i ca te  wo rke rs

a re  com: i ng  f r om commun i t i es  t ha t  a re  capab le  o f  p rov id i ng  more

and  be t t e r  se rv i ces ,  and  t hus  a re  euen  f u r t he r  r educ ing  commun i t y

impac t s .

Ea r l y  p ro j ec t i ons  o f '  coa l  m ine  deue lopmern t

a rea  haue  p roven  t o  be  i nco r rec t  and  f a r

ex i s t i ng  cond i t i ons ,

i n

i n

the  Ca rbon /Emery

excess  o f  ac tua l

Tab le  2 ,1 .3 *11 ,  r r l h i ch  compare$  t he  p ro j ec ted  m ines  t o  open  on

Fede ra l  l an t J  p r i o r  t o  1985  t o  t he  cu r ren t  s t a tus ,  c l ea r l y

i l l u s t r a tes  t ha t  p ro j ec t i ons  f o r  a  "boom ing "  coa l  i ndus t r y  i n  t he

a rea  h ,e re  oue r l y  op t im i s t i c  .  Seuen  m ines  u ,e re  p ro j  ec ted  t o  be

ope ra t i ona l  r r l i t h  a  comb ined  annua l  p roduc t i on  o f  13 .1  m l l 1 i on

tons ,  and  t o ta l  e rnp loymen t  o f  3 ,348  emp loyees .  On l y  t h ree  o f  t he

seven  m ines  a re  i n  ope ra t i on ,  p roduc inE  on l y  3  . 7O  MTPY and

emp loy ing  on l y  378  peop le  o f  t he  p ro j  ec ted  3 ,348  ,  2 ,97O l ess  t han

p ro j  ec ted ,

' REPLACES I ! TEXT !
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I

I t  s t r ou ld  a l . so  be  no ted  t [ r a t  Tab le  2 ,13 -1O d id  no t  con ta i . n  t he

names  o f  t h ree  o the r  po ten t i a l  coa l  m i  ne  ope ra t i ons  i n  t he

P l . easan t  Ua l1ey  a rea .  They  we re  B lazon  M in ing  Company ,  A Ie tha

M in ing  Company ,  and  UCO M in ing  Company .  B lazon  M in ing  Company

d id  go  i n to  p roduc t i on  f o r  a  b r i e f  pe r i od  o f  t ime  and  t hen

pe rmanen t l y  c l osed  t he i r  m ine ,  Ne i t he r  A le tha  M in ing  Company  no r

UCO M in ing  Company  wen t  beyond  t he  p l ann ing  s tages  be fo re  reduced

coa l  demand  cance l l ed  t he i r  p ro j  ec t .

'  REPLACBS !! TEXT

!  Sect ion 2.  L3 Pas,e 2-L55 t  t  Sect ion 2.13 PaEe 2-155 Date 07/07/89 !
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Mine
Yea r

U tah  Fue l
Compa  ny
Emp loyees  11 .5

Ua11ey  Camp
o f  U tah  I nc
Emp loyees  245 21.6 1 8 1 165 165 1 6 5

8?.

TABLE  2 .  L3_1O

MANNING TABLE FOR PLEASANT VAL I -EY  MINES

8 3  8 4 , -85 .-08 *9J _p8 8 9

9 6 97 111 158 180 230

90 91

280 330  330

1 6 5 165  165  165

TOT A L

T l T e  m a n a g e m e n t  a t  U a l l e y
r e s i d e n c e  l o c a t i o n s  h a v e

Camp o f  U tah ,  I nc
c  hanged  f r om L979

nepo r t s  t ha t  t he  p re  s  e  n t
t o  t he  p resen t  as  f  o l l o t r t s :

360  312  278 276  323  345  395  445 495  495

-Q"gm'!-urr!.ies
From Sco f i e l d

F rom P r i ce /He lpen

F rom Sanpe te  Ua l l ey

F rom U tah  Coun ty

---l_97t.- _l-9_99_
30% I  3%

50%

2o-%

3',7%

2g"a

22%

I  REPLAEES !! TEXT
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T A B L E  2 . L 3 - I I

C O M P A R I S O N  O F  P R O J E C T E D  M I N E S  T O  O P E N  O N  F E D E R A L  L A N D

P R I O R  T O  1 9 8 5

A N D  T H E  C U R R E N T  S T A T U S

UINE. J.EM.E
OPFE3"T.O-E
!_a.Q_0.rrQN

I
I I  B  I I  C A N Y O N

U . S .  S T E E L
N e a r  S u n n y s i d e

F I S H  C R E E K  &
D U G O U T  C A N Y O N
P  G  a n d  E
N e a r  N e l l i n g t o n

D E A D M A N ,  S  M ] N E ,
A M C A  R E S O U R C E
1 O  m i l e s  e a s t
o f -  K e n i l u t o r t h

S K Y L I N E  M I N E S
C O A S T A  L  S T A T  [ 5
N e a r  S c o f i e l d

B E L I N A  # 2  &  C } ' C O N N O R
U A L L E Y  C A M P
N e a r  S c o f i e l . d

M I N E  # 1
M T .  S T R T E S  R E : S O U R C E $
2 0  r n i l e s  s o u t . h  o { '
E m e  r y

CURRENT PROJEC 'TED CURRENT
_-s* r ., P.-Y* -EJ1PjOI[,4_ENJ Ll4P.Lp_YlYlEN

Undeve loped  28O O

PROJ  ECTED
.,.m*-J*-gJ_
(  1990  es t .  )

1 .O

3 ,2 Undeve loped 8 9 6 o

5 6

o

o

1 . O

4 . , O

2 ,4

O p e  r a t  j . n g

, 6 5

Ope  ra t i  ng
I  . 75

Be l i na  #2
on  s  tanc l  by

.75

Undeue loped

280

800

672

L57

165

140

l - O Undeve loped 280SKUMPAH CANYON
ENERGY RESOURCES GROUP
20  m i l es  eas t  o f
Eme  r y

TOT A LS 1 3 .  I 3 ,348 378*2  , 20

p red i c ted  ea r l i enf+  2 ,97O fewe r  emp loyees  t han

r REPLACES ! ! tExT !
a
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coM-PRNY.

A le tha

Beave r  C reek

B lackhawk

B lazon

Canbe  r ra

T A B L E  2  ,  T 3 - T 2

MINING COMPANY MAN POt " lE  R  NE EDS
c o M P A R T S O N  1 9 8 1  1 9 8 5

M A N P O I , { E R  N U M B E R S
1981 1982 MIN E_sI$.r uE

I nac t i ve

Ope  na t i  ng

Shu t  Down

S l ru t  Dowr t

Shu t  Down

Ope  ra t i  ng

Ope  ra t i  nE

Opera t i  ng

Ope ra t i ona l
Shu t  dou ln  82 -84
Opera t i ng

Ope ra t i ng ,  bu t
unde r  C losu re  Orde r
Ope  ra t i  ng
Shu t  dou ln  I  2 -8  3
Ope  ra  t i  ng

Shu t  dou ln

Ope  na t i  ng

I  nac  t i v  e

Ope  ra t i  ng

Ope ra t i ng  I  5 -86
Shu t  down  82 - -8+
Inac t i ve

Shu t  dou ln

Shu t. d ouln

Ope  ra t i  ng

I

3 2 5

37

15

t26

50

1

1 8 0

37

15

306

86

50

L7

10  10

I

o

220

1 6 9

8 8

I

2 3

25

7

400

1 1

290

1.28 3-

o

110

1 9_ q-*

o

140

30

o

o

296

9B

33

t7

76U-

24

96

222

145

76

I

30

37

o

29 t

o

1 8 1

I g_9.5

o

t2r

30

o

o

267

101

33

111

869

24

3 t2

23+

50

76

1

30

29

o

228

o

209

Conso l i da t i on  23L

Emery

Ge nwa  11

Ka i se r

P la teau

Pr i ce  R i ven
(  Cas  t l e  Ga te  )
So ld i e r  C reek

Sunedco

Tower
(Ande lex )
Tna i  n  Mou  n ta i  n  60

Coas ta l  S ta tes  3L7
SUFCO

Uta l r  Fue l  Co
Sky l i ne

Coo  p

L7  40

I

265

380

560

140

2

73

UCO/S td .  Me ta l s

U  S  Fue l

U  S  S tee l

Ua l1ey  Camp
o f  U tah

TOT'A LS

7

375

166

357

o

o

306

86

40

L7

10  50

I

o

238

165

90

I

23

25

o

285

11

203

5228 29  37 265 r 2477 27  25

r REPLACES T ! TEXT I
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Dur ing  t he  f i ue  yea r  pe r i od  f r om 1981 -1985 ,  2L  m in i r t g  compar t i es

we re  c l ass i f i ed  as  ope ra t i ng  o r  po ten t i a l  ope ra t i ng  m in ing

compan ies .  O f  t hose  2 I  ope ra t i ng ,  e i gh t  a re  now  shu t  c i own ,  two

neve r  become  v i ab le  ope ra t i ons ,  t h ree  shu t  down  du r i ng

L982 -1983 -1984 ,  one  i s  opena t i ng  bu t  f ac i nE  a  c l osu re  o rde r ,  and

UP&L ' s  W i l be rg  (Emery )  m ine  i s  c l osed  due  t o  a  m ine  f i r e .

Th i s  summary  c l ea r l y  i l l u s t r a tes  t he  i ns tab i l i t y  and  excess

aua i l ab le  wo rk  f o r ce  o l ' t he  U tah  coa l  m in i ng  i ndus t r y  du r i ng  t he

pas t  f i ve  yea rs ,  and  f u r t he r  suppon ts  t he  pnem ise  t ha t  t he

Pe r rn i t t ee ' s  Sky l i ne  M ines r  l im i t ed  manpower  needs  have  no t

nega t i ve l y  i n rpac ted ,  bu t  . pe rhaps  have  bene f i t ed ,  t he  se rv i ce

a reas  o . | :  Ca rbon ,  Ene ry ,  Sanpe te  and  U tah  Coun t i es  .

2  .  L3 *4  Sugges ted  Ac t i on  l t ems

Or ig i na l  r eco rnmended  ac t i on  i t ems  as  i den t i f i ed  i n  t he  s tudy  have

been  pe r f o rmed  by  t he  [ ] e rm i t t ee  and  U ta l r  Fue l  Company  managemen t

pe rsonne l  as  f o l l o t r t s  :

$s,q f ie 1 d-sxd_tX-e--f I eaE-ax-L-UE-1 ls-u ..-A r: p s

Encounage  t he  two  (and  poss ib l y

P leasan t  Ua l1ey  t o  beg in  wo rk i ng

r r l i t h  each  o the r  and  ass i s t  t he

ex i s t i ng  pnob lems .

more )  m in i ng  compan ies  i n

on  ag reemen ts  t o  cooPe ra te

l oca l  o f f i c i a l s  i n  so l v i ng

Ho ld  an  i n f ' o rma t i on  exchange  mee t i ng  w j . t h  $co f i e l d  r es i den t s .

Make  a  t ho rough  i nves t i ga t i on  o f  t l ' r e  U tah  Spec ia l  Se ru i ce

D is t r i c t ,  r r r h i ch  cou ld  pnou ide  many  o f  t he  necessa ry  commun i t y

se rv i ces  t o  t he  m in ing  compan ies  and  commun i t i es .

Imp lemen t  one  o f  seue ra l  hous ing  ass i s tance  measu res .
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Response :

The  Pe rm j . t t ee  and  Ua l l ey  Camp  o f  U tah ,  I nc  .  ,  be ing  t he  ou ,ne rs  o f

t he  t r r l o  ope ' r a t i ng  coa l  m ines  i n  t he  a rea ,  have  coope ra t i ve l y

wo rked  t oge the r  and  f i na l i zed  ag reemen ts  on  l and  l eases  and  l and

exchanges .  Coope ra t i ve  ag reemen ts  have  been  f o rmu la ted  t o

j  o i n t l y  pa r t i c i pa te  i n  t he  cons t ruc t i on  o f  t he  Ec  c l es  Canyon

h igh r r ray  anc l  a l so  j o i n t l y  shane ,  unde r  an  ag reemen t  r r l i t h  each

o the r  and  UDOT,  snow  remova l  ma in tenance  cos t s  on  t he  h i ghway  ,

The  road  ag reemen ts  haue  been  espec ia l l y  bene f i c i a l  t o  1oca l

res i de r r t s  i n  p rou id i ng  t l r em u r i t f r  yean  nou r td  sa fe  t nave l  be tween

SR96  and  SR31 .  Th i s  u re I l  r na in ta i ned  h i gh r r ray  (SR-264 )  p rov ides

yea r  r ound  access  t o  1oca l  and  s ta te  r es i den t s  f o r  summer  and

u r i n te r  r ec rea t i ona l  and  bus iness  ac t i v i t i e s .

Bo th  t l r e  Pe rm i t t ee  and  Va l l ey  Camp  o f  U tah  o f f i c i a l s  have

coope ra t i ve l y  wo rked  c l ose l y  du r i ng  t he  pas t  f i ve  yea rs  u l i t h

Sco f i e l d *P leasan t  Va l l ey  r es i de r r t s  and  e l . ec ted  o f f i c i a l s  i n  t he

f  o  l l ou r i  ng  l na  n  ne  r  :

Regu la r l y  a t t ended  Sco f i e l d  Town  Counc i l  mee t i ngs

Are  rep resen ted  and  regu la r l y  a t t end  mon th l y  mee t i ngs  o f  t he

P leasan t  Ua l . l ey  Commi t t ee  (  PUC)  .  The  PUC i s  composed  o f  a l l

r ep resen ta t i ve  use rs  and  c i t y ,  coun t y ,  s t a te ,  and  f ede ra l

agenc ies  i n  t he  P leasan t  Ua l l ey  a rea .

Ane  o r  have  f i na l i zed  pa r t i c i pa t i ng  con t rac t s  w i t h  t he  Town

o f  Sco f i e l d  t o  pa r t i c i pa te  i n  t he  new ly  p roposed  Sco f i e l d

sewer  p ro j ec t

Have  wo rked  c l ose l y  r r r i t h  t he  PUC a r t d  t he  Depa r tmen t  o f

W i l d l i f e  r esou rces  i n  l oca l  s t r eam i r np rovemen ts ,  by  p rov id i ng

ma te r i a l s ,  l abo r ,  equ ipmen t ,  and  t ec l r n i ca l  expe r t i se  ,  U tah

Fue l  Company  rece i ved  a  commenda t i on  f r om the  One r i c .A l

F i she r i es  Soc ie t v  f o r  t he i r  ex tens iue  se rv i ces  rende red

tou la rd  s t r eam impnovemen ts  r esu l t i ng  i n  s i gn i f i can t  f i sh

m ig ra t i on  and  p ropaga t i on .
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The  Pe rm i t t ee  and  U tah  Fue l  Company  have  pa r t i c i pa ted  i n  Sco f i e l d

Tou rn ' s  Annua l  P leasan t  Ua l1ey  Days  ce leb ra t i on  w i t h  f l oa t s  and

o the r  t y  pe  s  o f  s  uppo r t  .

U tah  Fue l  Company  has  ass i s ted  Sco f i e l d  Town  by  g rad ing  and

pav ing  ce r t a i n  s  t nee t s  t o  e l im ina te  dus t ,  and  a l so  haue

cons t ruc ted  and  i ns ta l l ed  pe rmanen t  f ence  ga tes ,  enab l i ng

Sc r> f i e l d  t o  con t ro l  t r a f f  i c  t o  t he i r  san i t a r y  l and  f i l l .

The  Pe rm i t t ee  has  been  ac t i ve l y  i nuo l ved  t hnoughou t  t he  en t i r e

p lann ing  s tage  o f  t he  Sco f  i e l cJ  sewer  p ro j  ec t ,  and  ac t i ve l y

ass i s ted  Sco f i e l d r s  r ep resen ta t i ves  i n  r ece i v i ng  f avo rab le

cons ide ra t i on  and  g ran t .  app rova l s  l : r om the  U tah  S ta te  Commun i t y

Impac t  Boa rd ,

T t re re  appea rs  t o  be  adequa te  hous i . ng  aua j . l . ab le  i n  t he  P leasan t

Va1 ley  a rea ,  s i nce  t he re  ane  seve ra l  homes  and  p ropen ty  f o r  sa le ,

so  t f r e re  has  been  no  reason  t o  punsue  t he  recommended  hous ing

ass i s tance  measu re .

U r r t i l  j u s t  r ecen t l y ,  t he  Sco f i e l d  Town  Counc i l  l t as  ma in ta i ned  a

bu i l d i ng  mora to r i um on  new  home  cons t ruc t i on  i n  t he  commun i t y ,

IX-e--ge!.p-e .ties

Ho ld  an  i n fo rma t i on  mee t i ng  i n  Fa i r v i ew  o r  M t .  P leasan t  t c t

i n f onm l oca l  o f f i c j . a l s  o f  t he  m in ing  p rog ram and  es tab l . i sh

commun ica t i on  po in t s .

Mon i t o r  t he  hous ing  s j . t ua t i on  i n  Fa i r v i ew ,  M t .  P leasan t ,  and

pe rhaps  Sp r i ng  C i t y ;  and  deve lop  a  d i a l ogue  w i t h  hous ing

deve lope rs  .

Mon i t o r  schoo l  cons t ruc t i on  i n  Non th  Sanpe te  Schoo l

D i s t r i c t .  P rov ide  upda ted  emp loymen t  i n f o rma t i on  f r om t ime

to t i .me .
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Mon i t o r  hosp i t a l  needs  i n  t he  Sanpe te  Ua11ey .  Coo rd ina te  t he

m ine  rnann ing  s  chedu le  w i t h  l oca l  p l ans  f on  a  new  hosp i t a l .

Mon i t o r  u l a te r  r equ ine rnen t s  ,  espec ia l l y  i n  Fa i r u i eu l  .

Reques t

sunuey .

copy o f  t he  t abu la t i on  o f  t he  Fa r i v i eu l  r es i den t

Response :

Pe rm i t t ee ' s  manage rnen t  o f f i c i a l s  have  he ld  seve ra l  i n f o rma t i ona l

mee t i ngs  w i t h  t he  l oca l  e l ec ted  o f f i c i a l s ,  i nc l ud ing  S ta te

Leg i s l a to r s ,  Mayo rs  a r rd  Coun ty  Commiss ione rs  o f  Sanpe te  coun ty  t o

keep  t hem app r i sed  o f  p rog ress  and  p l an  changes  occu r r i ng  a t  t he

Sky l i ne  M ines .  Con tac t  r r l i t t r  t he  i den t i f i ed  commun i t y  l eade rs  has

been  on -go ing  t h roughou t  t he  Sky l i ne  M ines  '  p rog res  s  by  t he

Pe rm i . t t ee ' s  Gove r t l r nen ta l  A f f a i r s  D i rec ton ,

As  e l ec ted  o f f i c i a l s  a re  rep laced ,  con tac t  i s  made  a f t e r  each

e lec t i on ,  whe re  changes  t ake  p1ace ,  t o  ensu re  good  l  j . nes  o f

commun ica t i on  a re  ma in ta i ned .

I n i t i a l  con tac t s  we re  made  r r l i t h  hous inE  deve lope rs  i n  t he

Fa i r v i eu l  and  M t .  P leasan t  a reas ,  bu t  p ro j  ecLed  hous ing  shon tages

in  Sanpe te  coun ty  commun i t i es  neve r  ma te r i a l i zed .

Seve ra l  mee t i ngs  u ,ene  he ld  u r i t h  bo th  No r th  and  Sou th  Sanpe te

Sc t roo l  D i s t r i c t  Supe r i n tenden ts  t o  keep  t hem upda ted  on  t he

Pe rm i t t ee ' s  deve lopmen t  p rog ress .  New l ange r  schoo l  bu j , l d i ngs

have  been  cons t ruc ted  f o r  t he  e l emen ta ry ,  m idd le  and  h i gh  s  choo l
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Erade  1eve1s ;  and  educa t i ona l  f ac i l i t i e s  a re  more  t han  adequa te

to  mee t  educa t i ona l  needs  f o r  t he  f o reseeab le  f u tu re .

As  rea l i s t i c  r nann i . ng  sc t redu les  f o r  t he  Pe rm i t t ee ' s  Sky l i ne  M ines

began  t o  so l i d i f y ,  i t  became  appa ren t  t ha t  t he  m ine ' s  f u tu re

hosp i t a l  needs  r r l ou ld  no t  impac t  t l r e  Sanpe te  Va l1ey  Hosp i t a l  i n

M t .  P leasan t .  Hosp i t a l  o f f i c i a l s  we re  app r i sed  o f  t he  App l i -

can t t  s  mann ing  s  chedu les  as  cons t ruc t i on  and  m ine  deve lopmen t

p rog ressed .  A  new  hosp i t a l  u ,as  cons t ruc tecJ  i n  M t .  P leasan t  i n

May  o f  1984  r r r i t h  a  20  bed  capac i t y ,  and  i s  adm in i s te red  unde r  t he

I r r t e r rnoun ta i n  Hea l t - h  Ca re  d i r ec to r sh ip .

The  Pe r rn i t - t ee  d i scussed ,  u l i t h  Sanpe te  Coun ty

l eacJe rs  i n  a  commun i  L . y  mee t i ng ,  t he  s ta tus  o f  t he i r

sys tems  and  commun i t y  needs ,  Spec ia l .  a t t en t i on

and  commun i t y

va r i ous  wa ten

was  g i ven  t o

F  a r i v i eu r  commun i t y '  s  u l aLe r  s i t ua t i on  .

Fa i r v i ew ,  du r i ng  Sky l i ne  m ine  deve lopmen t ,  has  upg raded  t he j . r

wa te r  sys tem s i gn i f i can t l y  t h rough  f und ing  f r om the  S ta te

Commun i t y  Impac t  Boa rd ,  These  co rn rT run i t y  ass i s t ance  g ran t s  and

loans  have  enab led  Fa r i v i e r r l  and  o the r  Sanpe { - -e  commun i t i es  t o

i ns ta l l  new  feede r  a r rd  wa te r  d i s t r i bu t i on  1 i . nes ,  and  a l so  enab led

Fa i r v i eu l  t o  d r i I l  a  deep  u l e l l  t o  augmen t  t he i r  canyon  spn ing

u la ten  supp l y .  Fa j . r v i ew  now  has  a  s ta te  app roved  cu l i na ry  u l a te r

sys tem.

A  copy  o f  t he  Fa i r v i ew  res iden t  sunuey  t abu la t i on  was  p rocu r red

and  eva lu ta ted  by  t he  Pe r rn i t t ee .

ear!sltr".uery--0rga

Ho ld  an  i r r f l o rma t i on  mee t i ng  i n  P r i ce  t o  i n f o rm  1oca l

o { : f i c i a l s  o f  p rog ress  and  t o  es tab l i sh  commun ica t i on  po in t s .

Mon i t o r  essen t i a l s  such  as  hous ing ,  wa te r ,  sewage  sys tem,  and

capac i t y . o f  new  hosp i t a l  .
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Response :

Penmi t t ee  he ld  an  i . n f o rma t i ona l

and  198  I  w i t h  1oca1 ,  coun t y ,

we re  upda ted  as  t o  t he  p rog res  s

and  deve lopmen t  phas  es  .

mee t i ng  i n  t he  P r i ce  a rea  i n  1980

and  s ta te  e l ec ted  o f f i c i a l s ,  t r l ho

o f  t he  Sky l i ne  M ines  cons tnuc t i on

Commun ica t i on  po in t s  we re  es tab l i . s f r ed  as  f o l l o t r r s :  Sena ton  Omar

Bunne l l  and  Rep resen ta t i ve  M ike  Dmi t r i ch  f r om the  S ta te

Leg i s  l a t une  ;  James  S imone  ,  Cha i rman  o f  t he  Ca rbon  Coun ty

Commiss ion ;  and  Mayo rs  Na l t e r  Axe lga rd  o f  P r i ce  and  Cha rLes

G l r i r a rde l l i  o f  He lpe r .

A  s im i l a r  i n f o rma t i ona l  mee t i ng  was  he ld  i n  Emery  coun ty ,  and

loca I  and  coun ty  e l ec ted  o f f i c i a l s  we re  upda ted  on  Sky l i ne  M ines '

cons tnuc t i on  and  deve lopmen t  phases .

I t  uas  agneed  t ha t  f u tu re  con tac t  peop le  r r r ou ld  be  Mayon  D reu t

R i c t r a rds  o f  l - l un t i ng ton  C i t y  and  t he  Emery  Coun ty  Commiss ione rs :

Ga rde I l  Snou l ,  Cha i r r nan ,  o f  Fe r ron ;  G len  E .  Jones ,  Hun t i ng ton ;  and

Rue  P .  Ware ,  O rangeu i l l e .

Pe rm i t t ee  me t  a t  r egu la r  i n t e rua l s  u r i t h  Coun ty  P lann ing  and

Zon ing  o f f i c i a l s  and  P r i ce  R i ve r  Wa te r  Imp rouemen t  D i s t r i c t

o f f j . c i a l s  t o  app r i se  t hem o f 'Sky l i ne  M ines '  p rog ress ,  and  a l so  t o

keep  ab reas t  o f  hous ing ,  u ta te r ,  and  seu ,e r  deve lopmen ts  .

Con tac t s  we re  i n i t i a l l  y  made  r r r i t h  John  l - l a r r i s  ,  Ca rbon  Hosp i t a l

Ad rn in i s t r a to r ,  and  a l so  Don  Lansen  ,  Cas t l e  V ieu l  Hosp i t a l

Adn r i n i s t r a to r .  M r .  La rsen  i nd i ca ted  t ha t  t he  new  hosp i t a l  has  an

88  bed  capac i t y  an  i nc rease  o f  18  beds  ove r  t he  o Id  f ac i l i t y .

I  he  new  hosp i t a l  a l so  has  s i gn i f i can t  s t a te -o f - t he -a r t  t echno logy

and  spec ia l i zed  med i ca l  se r v i ces  t ha t  we re  no t  o f f e red  i n  t he  o Id

hosp i t a l .
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2 ,  13 .  5  Comprehens i ve  S tudy  P rog ram

The  Pe rm i t t ee  conduc ted  a  comprehens i ve  s tucJy  o f  t he  soc ia l ,

economic ,  and  commun i t y  impac t s  assoc ia ted  r r r i t h  t he  deve lopmen t

o f  t he  Sky ine  M ines  ,  H .  Robe r t  R i cha rds ,  Hous ing  and  Commun i t y

consu l t an t  ,  22LO A rcad ia  P lace ,  Mas t i ng ,  Ca l i f o rn i a  94553 ,  was

con t rac ted  t o  conduc t  t he  s tudy  t o  assess  t he  cu r ren t  and  f u tu re

impac t s  on  t he  f ou r  coun t y  se rv i ce  a rea  commun i t i es ,

Mr .  R i cha rds  d i d  an  i n -dep th  ana l ys i s  o f  t he  cons t ruc t i on  and

m j .n i ng  u l o r k  f  o r ce ,  t he  res i den t i a l  pa t t e rns ,  t he  commun i t y

i n f  r as t ruc tune  assoc i . a ted  r r r i t h  t he  i c j en t i f  i ed  u l onk  f o r ce ,

hous ing ,  t r anspo r ta t i r r n ,  and  rec rea t i on  impac t s  o f  t he  $ky l i ne

M ines .  H i s  conc lus i ons  u ,e re  t ha t  i n  t he  s tages  o f  cons t ruc t i on

and  ea r l y  m ine  deve lopmen t  t he re  u l ou l c i  be  no  s i gn i f i can t  impac t s

on  t he  a rea ' s  wo rk  f o r ce ,  hous ing ,  and  recnea t i on  due  t o  t he

l im i t ec i  numbers  and  r r l i de  d i spe rs i on  o f  emp loyees .  Subsequen t

s tud ies  have ,  o f  cou rse ,  r e f l l e c ted  t h i s  same  f i nd ing ,  s i nce

emp loyee  nu rnbe rs  a t  Sky l i ne  M ines  l t ave  rema ined  f an  be lou t

p red i c ted  manpower  l eue l s  and  commun i t y  i n f r as t ruc tu re  f ac i l i t i e s

have  been  s i g r r i f i can t l y  imp roved .

The  Pe rm i t t ee  hand  ca r r i ed  cop ies  o f  t he  compnehens i ve  s tudy  and

rev ie r . ued  same  r r r j . t h  t he  Coun ty  Commis  s i ons  f  r om Ca rbon ,  Emery  ,

Sanpe te ,  and  U tah  Coun t i es ;  t he  Mayo rs  o f  t he  ma j  on

mun i c i pa l j . t i e s  i n  t he  e f l ' e c tec i  coun t i es ;  t he  Sou theas t  U tah

Assoc ia t i on  o f  Gove rnmenL ,  o f f i c i a l s ;  members  o f  t he  S ta te

Leg i s l a tune  rep resen t i ng  t he  f ou r  coun t y  se rv i ce  a reas ,  and  t he

regu la to r y  au tho r i t i e s ,  DOGM and  OSM.  Rec ip i en t s  we re  encou raged

to  re fe r  any  ques t i ons  t o  t he  Pe rm i t t ee  and  any  commen ts  t o  t he

regu la to r y  aEenc ies  f o r  app rop r i a te  f o l l o t r t - up .
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Hous ing  and  company  buss ing  we re  i den t j . f i ed  as  poss ib l e

m i t i ga t i on  measu res ,  depend ing  on  p ro j ec tecJ  g ro r r r t h  scena r i os  f o r

t he  se rv i ce  a rea .

Hous ing

Hous inE  was  f e l t  t o  be  adequa te  f o r  t he  r r ex t  two  yeans  ( t h roug [ r

1983  )  i f  t he  cu r ren t  manpower  demands  rema ined  cons tan t  and

an t i c iF ra ted  l a rge  power  p ro j  ec t s  suc t r  as  t he  Emery  Gas i f  i ca t i on

p lan t  o r  Ca rbon*E rne ry  power  p l an t s  d i d  no t  s t a r t  cons t ruc t i on .

None  o f '  t hese  p ro j  ec ted  p l an t s  f r ave  ma te r i a l i zed ,  and  manpowen

demands  have  no t  r ema ined  cons tan t ;  i n  f ac t  t hey  have  dec l i ned

s ign j . f i can t l y ,  ( see  Tab le  2 ,13 -11 ,  M f l npou re r  Needs  Compar i son

1981 -1985 )  c rea t i ng  a  uas t  r ese rvo i r  o f  unemp loyed  wo rke rs  t o

d rau l  upon .  I n  f ac t ,  Ca rbon ,  Emery ,  and  Sanpe te  coun t i es  a re

c las  s i f  i ed  as  dep res  sec l  a reas  .

The  I n te rmoun ta in  Power  P ro jec t (  I  PP )  s ta r t ed  i n i t i a l

cons t ruc t i on  on  i t s  number  I  &  2  p l an t s  i n  Oc tobe r  o f  198  1 ,  and

announced  i n  L982  t ha t  p roposed  p l an t s  3  &  4  we re  be ing

cance l l ed .  Abou t  t ha t  same  t i r ne ,  U tah  Power  and  L i gh t  cance l l ed

i t s  Number  4  Hun te r  p l an t . Fo r t una te l y  f o r  Ca rbon ,  EmerY ,

Sanpe te ,  and  U tah  coun t i es ,  t he  IPP  p ro jec t  d i d  p roceed  w i t h

cons t ruc t i . on ,  s i nce  i t s  coa l  con t rac t s  t l i t h  t he  Pe rm i t t ee  l r as

enab led  t he  Sky l i ne  M ines  t o  con t i nue  deve lopmen t  and  i nc rease

ope ra t j . ons ,

The  I n te rmoun ta in  Pou le r  P ro j  ec t  i s  ob ta i n i ng  o r  r r r i l 1  ob ta i n  coa l

f  r om the  f  o l l ou r i ng  coa l  r n i nes  :  Ande lax  (  f  o rmer l y  Tou te r

Resou rces  )  ,  P l a teau  M in ing  Company ,  U .  S .  Fue l . ,  t he  Sky l i ne  M ines ,

and  Sou thenn  U tah  Fue l  Co rnpany  .  W i t hou t  IPP  as  a  cus tomer ,  i t  i s

ques t i onab le  whe t l r e r  a l l  o f  t he  above  m ines  u rou ld  be  u i ab le

ope ra t i ons ,  a t  l eas t  a t  t he  p roduc t i on  l eue1s  now  an t i c i pa ted .
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Buss ing

The  Pe rm i t t ee  commi t t ed  t o  p rov id i ng  f r ee  bus  t r anspo r ta t i o r r

se rv i ce  t o  ' t he  Sky l i ne  m ine  emp loyees ,  and  has ,  unde r  i t s

pe rsona l  owne rs l r i p ,  p rov ided  busses  f  r om Ca rbon ,  Sdnpe te ,  and

U tah  Coun t i es .

Expe r i ence  has  shou ln  t l r a t

Emp loyee  pan t i c i pa t i on  and

95% usage ,  I t  i s  a  sa fe

p rov ides  conven ien t  yea r

se rv i ce  a reas ,

company  buss ing  i s  ve ry  success f ' u1 .

sa t i s f ac t i on  i s  h i gh ,  aue rag ing  abou t

mode  o f  wo rke r  t r anspo r ta t i on  t ha t

round  access  f nom the  mu l t i - coun t - y

T t re  Pe rm i t t ee  l r as  made  and  con t i nues  t o  make  consc ien t i . ous

e f { : o r t s  t o  pa r t i c i pa te  i n  o rgan i zed ,  f f i u1 t i -mun i c i pa l ,  coun t y  and

reg iona l  e f f o r t s  t o  keep  suc l t  en t i t i e s  i n f o rmed  as  t o  Sky l i ne

M ines '  ac t i v i t i e s ,  and  addness  commun i t y  o r  coun t y  conce rns

re la t i ve  t o  ou r  Sky l i ne  m in ing  ope ra t i ons .  The  Pe rm i t t ee  has

f i na l i zecJ  a  con t rac t  w i t h  t he  Sco f i e l d  Town  o f f i c i a l s  t o  ass i s t

t he  commun i t y  by  pan t j . c i pa t i ng  i r r  t he i r  p roposed  Sco f i e l d *

P leasan t  Ua l l ey  seu ,e r  p ro j  ec t . S c o f l i e l d  T o w n  h a s  f o r m e d  a

P leasan t  Ua l l ey  Sewer  Adv i so ry  Boa rc i  and  t he  Pe rm i t t ee  l t as  a

rep resen ta t i ve  on  t ha t  Boa rd  t o  p rov ide  t echn i ca l  expe r t i se  and

make  recommenda t i ons  t o  t t r e  Boand  and  t l r e  Sco f i e l d  To t l n  Counc i l

r ega rd ing  t he  sewer  sys te tn  ope ra t i on .

I  REPLACES !! TEXT

!  Sec t ion  2 .13-5  PaR,e  2 -168  !  lSec t ion  2 .13-5  Pase  2 -168  Da te  07 /07 /89 !
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2  ,  L4  P  R IME FA  RMLAND INU EST IGRTION

A p re -app l i ca t i on  i nves t i ga t i on  was  conduc ted  by  t he  Pe rm i t t ee  t o

de te rm ine  i f  any  p r ime  f a rm land  r r l ou ld  be  impac ted  u r i t h i n  t he  a rea

o f  t he  p roposed  su r f ace  f ac i l i t i e s . Bas  ed  on  t he  c r i t e r i a  i n  30

CF  R  783 ,27  pa rag raph  (b ) ,  i t ems  1  and  5 ,  t he  Ecc les  Canyon  a rea

canno t  be  c l as  s i f i ed  as  p r ime  f anm land  .  Th i s  op in i on  i s

subs tan t i a ted  by  D r .  The rom B .  Hu tch inEs ,  S ta te  So i l  Sc ien t i s t

f o r  t he  So i l  Conse rva t i on  Se rv i ce  (See  Exh ib i t  A )  .  The re fo re ,  a

nega t j . ve  de te rm ina t i on  f o r  p r ime  f a rm land  c l ass i f i ca t i on  o f  t he

Sky l i ne  p ro j  ec t  a rea  i s  r eques ted .
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A

United Steter
Deprrtment of
Agriculture

Soil
Conservation
Service

4012 Federal  Buf lding
125 South State Streit
Salt  Lake City,  UT 8{138

,o August te79

Keith l t .  l {e' lch
Envi ronmenta'l Coord i nator
Coastal States Energy Company
I 354 East 3300 South, Sui i ,e SOg
Sal t  Lake C i ty ,  UT 84106

Dear l.lr. lrle'l ch:

Fie ld eva' luat ion of  the area out l ined on your map in Eccles Canyon shows
no prime farm'l  and i  n that area,

cri  ter i  a for determi nat i  on of prime range' l  a nd
and agreed upon between agencies.  l . le  can not ,
ra ngel  a nd.

I  am return ing your map.

S i  nce rely,

have not been devel oped
therefore, eva' luate prime

b
T.  B.
Sta te

Enc ' losure

cc :
Ed Bur ton ,  AC,  0 rem
Gary t . loreau,  DC, Pr ice

,bJ

[ -
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