


IILP E X.

UOLUME 1

P.OBT-Lj-L.EEAL"IINONQIAL -,E. II9N

1 . 1

t , 2

1 . 3

1 . 4

1 . 5

1 . 6

t , 7

1 . 8

1 . 9

l - L O

1 , 1 1

1 . 1 2

1 .  1 3

1 .  1 4

PA RT

l -  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  Reneu la l

Bus iness  Des igna t i o r t

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

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

M ine  l den t i f i ca t i on

R igh t  t o  En te r

Con t i guous  Ou rne r

Pe r rn i t t ee ' $  I n te res t  i n  Con t i guous  A reas

Areas  Des igna ted  Unsu i t ab le  f o r  l t l i n i ng

Pe rn r i t  Te rm  In l ' o rma 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 r t i semen t  and  P roo f '  o f  Pub l i ca t i on

'TABLES

ti-c.E_

1 -1

1 -4

t -7

1 -8

1 -9

1*  10

t -15

t . *  t ' /

1 . -  18

1 -  19

L*2  L

L -2+

L-25

L-26

TN.EL-

1 - B A * F
P  A G E

2* t

2-3

2. -4

2 *5

2.r

2 , 1 . 1

Genera l  Env i r onmen ta l  Resou rces  $umrna ry

Desc 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  Resounces

Th rea tened  and  Endange red  Spec ies

Geo logy

2 .  L  , 2

2 .2

! REPLACES I! TEXT

I !  Index Volume 1 Part 1 ! !  Index Volume 1 Part 1 Date O7l17l89 !



UOLUME I

P.A.R:[-il-..-.,EN.VI EQN$En{ru}.. B.EE0UBe Eq ( continued )

2 ,2 .1  S t ra t i gnaphy

2  . 2  . 2  S ta r  Po in t  $ands  t one

2 .2 .3  B lackha t r l k  Fo rma t i on

2 ,2 .4  I n t r u$ iue  I gneous  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  $e t t i ng  o f  t he  Ground  Wa te r  $ys 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  t r l as 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 f  ace  t n l a { : e r  R igh t s

2  . 3  . 5  , 2  G round  Wa te r  R igh t s

2  , 3  , 6  G round  Na t . e r  Qua l i t y

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

2 .4 Sun face  Wa 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 lou r  Cha rac te r i s t i ce

2 .  + ,3  Sed imen t  Y ie l d

LOEE*

2-5

2-5

2-8

2-9

2-9

2*  LO

2*11

2 -  L5

2*  16

2*  L9

2 -2  L

2--22

2-224

2*24

2-25

2- "27

2 -28

2*2 .8

2 - ' 28

2*284

2-12

2*3  6

2 *3  6

2 *3  I

2-42

I REPLACES !! TELT I
a

! Index Volume L Part 2 I I Index Volume L Part 2 Date 07/17189 !



UOLUME I

p"n BT. ? : _-E!!Vl.foltlMt$|.] Alt-.-FEgpuRPEji ( continued )

2  ,  + ,  +  Mon i to r ing  Prognam

2.5 Hydno log i . ca l  Impac t s  o f  M in i ng  Ac t i v i t i e s

2 .5 .  1  Po ten t i a l l y  A f f ec ted  Wa te r  R igh t s

2 .5 ,2  M in i ng  Impac t  on  Wa te r  Quan t i t - v

2 .5 .3  A l t enna t i ve  Wa te r  5upp l y

2 ,6

2 .6 .1

2 .6 ,2

2 ,7

2,8

2 .8 . t

2 ,9

2 ,7 .1  Gene ra l  Desc r i p t i on

2 .7  . 2  Comrnun i t y  Ana l ys i s -Resu l t s  and  D i scuss ions

2 .7 ,3  Th rea tened  and  EndanEered  P lan t  spec ies

2 ,7 ,4  Po ten t i a l  f , r r  Rees tab l i sh i ng  Uege ta t i on

C l ima te

C l i r na to l og i ca l  and  A i r  Qua l i t y  Mon i t o r i ng  P rog ram

Synops i s  o f  Da ta

Vege ta t i on

Aqua t i c  N i l d1 i f e  Resou rces

Aqua t - i c  Mon i t o r i ng  Pnognam

Tenres t r i a l  N i l d l i f e

eRSE _

2-42

2-46

2-46

2*46

2-48

2-5c-

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 *85

2-86

2*9  5

2-97

2*9  8

2 *106

2--  1  10

2_L  L2

2 ,9  .  L  Spec ies  S ta tus  L i s t s

2 .9 .2  P ro jec t  Impac t  Ana l ys i s  by  H igh - I n tenes t  Spec ies

2 ,9 ,2 ,L  Mamrna l s

2  , 9  , 2  , 2  He rpe to fauna

2  , 9  , 3  Endanqe red  and  Th rea tened  Spec ies

2 ,9 .4  I n rpac t  Ana l ys i s  and  P ro tec t i on  o f  W i l . d l i f e

2, to Rap to rs

2 ,10 .1  Conc lus i ons

2 .  LL  So i l s

I REPLACES I I TEXT

! Index Vo1ume 1 Part 2 ! ! Index Volume 1 Part 2 Date O7l17l89 !



UOLUME I

pfl.L]_ .? : -.fJVl-R.oltft3ttll0 L- - tsl-$.9Ui-A!9 ( c onti nued )

2  ,  LZ  l - andu  s  e

2 ,  t 2 ,  L  Ex i s t i ng  Land  Uses

2  .  I ? -  , 2  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
n f f ec ted  by  Su r face  Ope ra t i ons  and  Fac i l i t i e s

2 ,13  Co rnmun i t y  I n f r as t ruc tune  and  Soc io -Econo rn i cs

2 .  13  ,  1  Se rv i ce  A rea

? - ,  t 3 ,  2  G rou r th  Capab i l i t y

2  ,  t 3  . 3  Labo r  Fo rc  e

2 ,  L3  . 4  SugEes ted  Ac t i on  I t ems

2  .  t 3  , 5  Comprehens i ve  $ tudy  P rog ram

2 ,  L4 '  P r ime  Fa rm land  I nves t i ga t i on

POEE-

2 - t22

2*  t22

2 -  L26

2 -140

2 - l 4L

2 - I43

2 -L45

2*159

2 -L66

2 -169

' REPLACES ! I TEXT !
! Index Volune 1 Part 2 ! ! Index Volume 1 Part 2 Date O7l17l89 !



UOLUME I

ge.8J__1_:. -, pj-0 td I UqS - S Lc rJ QN

Sky l . i ne  M ines  Ou lne rsh ip

PARI .e : -E0.PS -

Map  2 ,2 -L  l ' opog raph i c  Map  w i t h  Su r face  Geo logy

F iEu re  2  , 2 -A  Gene ra l i zed  Co lumnar  Sec t j . on
Ecc les  Canyon  A rea

Gas  We l l  Loca t i ons

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

Ec  c l es  C reek  and  Hun t i ng ton  C reek  ,
Ca rbon  and  Emery  Coun t i es ,  U tah

k r l i n t e r  Range  and  M ig ra to r y  Rou te  o f  E l k
L i v i ng  i n  t l ' r e  Env i r ons  o f  t he  $ky l i ne
Lease  Anea

F iEu re  2 .2 .8 - .  I

F i gu re  2 ,3 ,2 - l

F i gu re  2 .8 - -A

F igu re  2 .9 .1 - -A

F igu re

F igu re

F igu re

NUMLEE

1 . 6 - 1

90G.F...

2-6

2 -7

2 -154

2*23  A

2*65

2-89

2-9 2

2-9  9

2 - 1 2 3

9 .2 -B  W in te r  RanEe  and  M ig ra to r y  Rou te  o f  Mu le
Dee r  t - i v i ng  i n  t he  Enu i rons  o f  t he
Sky l . j , 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  Pno j  ec t  A re ra

I  RBPLACES ! I  TEXT -  . !
! Index Volume 1 Part 2 ! ! Index Volume L Part 2 Date O7lU/89 !



U O L U M E  I

PA RT_Z: .DF.A-I{LNG9 .ELgr lollr

Lower  O r  Conne r  r r  A  r r  I sopac  h  Map

Ove rbu rden  I sopach  Map ,  Lou ,e r  O 'Connon  A  Seam

Lou le r  O 'Conno r  r rB t f  I sopach  Map

Ove rbu rden  I sopach  Map ,  Lou te r  O tConno r  r r  B r r  Seam

Uppe r  O 'Conno r  Seam I sopach  Map

Ove rbunden  I sopach  Map  Uppe r  O 'Conno r  $ea r t

Abandone tJ  AcJ j  acen t  Work i ng

Fence  D iag ram:  Wa te r  Mr>n i t o r i ng  He1 l s

Su r face  L r f a te r  R igh t s  on  anc l  Ad  j  acen t  t o  t he  Sky l i ne
Prope r t y

Ground  Wa te r  R iEh t s  on  and  Ad j  acen t  t o  t he  Sky l i ne
Prope rL .y

Loca t i on  o f  l { yd ro l og i c  Mon i t o r i ng  S ta t i ons

Uege ta t i on  Map

Uege ta t i ve  Re fe rence  A rea

Por ta l  Ya rd  A rea  $o i l .  Map

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

__$lugg.EB_*

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 - r

2  , 3 .  6 -  I

2 ,7 .  1 -1

2 .7  ,  L *2

2 .  11 *1

2 .12 .1 . -1

I REPLACES ! ! TEXT I

!  I n d e x V o l u r n e l P a r t 2  ! !  L n d e x V o l u m e l  P a r t 2 f L L S L 8 - 6  !



t

-PAn"-I*?-i - . J-egL-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 . . 1

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  . L -L

UOLUME I

Summary  o f  24  A  na l y  s  e  s

Fo rms  o f  Su 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 reu ia ted  Na te r  Qua l i t y  Ana l y t i ca l  Schedu le

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 r rna t i on  on  Groundwa te r
Obs  e r va t i on  We l l s

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

Desc r i p to r s  o f  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 i on  o f  Gnave l  Beds  a t  Fou r
S ta t i ons  on  Ecc Ies  C reek  as  Pe rcen t  o f  To ta l
Mea r r  We igh t  f o r  Sed i rnen t s  Pass i r r g  T ' h rough  5 i x
USGS S tanda rd  So i1  S ieve  S i zes

Spec ies  L j . s t  and  C lass i f i ca t j . on  o f  Mamma ls
b ' Jhose  Pub l i shed  Ranges  ove r l ap  t he  Sky l i ne
Coa I  M ine  S i t e

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

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

Rap to r  Spec ies  Seen  and  Hab i t a t  Su j . t ab i l i t y
i r r  Man t i  D iu 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  Uo lumes

Sheep  A l l o tmen ts  Da ta  f o r  Fou r  A l l o tmen ts
Con ta ined  Pa r t j . a l I y  r r l i t h i n  Coa l  Lease  A rea
fo r  P roposed  Sky  I i ne  M ine

-BOEE_

2*  t 7

2 -  18

2-3 4

2 . -35

2 - .3  5A

2 -3  5B

2-69

2 -7  L

2 *7  5

2 -7  9

2 -83

2 -8  4

2 - l 08

2 -115

2 -116

2-  L2+

r r  tExT  !I REPI.ACES.  ! \ g a  S V S Y  .  .  
-

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



UO LUM E

P_0n l_2  :  TA_eLEg (  con t inued)

2  ,  12  , 2 - -L

2 .  13 -1

2  .  L3 -2

2 .13 -3

2  ,  L3 -4

2 .  13 -5

2 ,  L3*6

2  .  L3 -7

2  .  13 *8

2 .  13 -9

2 ,13 -  10

2 ,13 -11

2 ,  L3 - r? -

Gnaz ing  Po ten t i a l  f o r  A rea  t o  be  A f f ec ted  by
M in ing  Su r face  Ope ra t i ons  and  Fac i l i t i e s

Grow th  Capab i l i t y  Summary

1986  Ho rk fo r ce  Unemp loymen t  S ta tus

Manpower  D i s t r i bu t i on  1988

Manpou ,e r  D i s t r i bu t i on  1986

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

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

Manpower  D i s t r i bu t i on  1983

Manpower  D i s t r i bu t i on  t 982

Pno 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

Compar 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
1981  t h rough  1985

P.RGE.-

2 - t 27

2 -L  44

2 - t47

2 -L  48

2* t4B  A

2*L+9

2-  L50

2 -  151

2*L52

2 -153

2*  r56

2-  t57

2 -158

I REPLACES I ! TEXT !
! Index Volume L Part 2 ! ! Index Volume L Part 2 07117189 !



IN! EX

UOLUME 2

!.0j-T _ :: .mr!-vl!ttc _9_P-EE.0I-I9N .P.t.0.N

3 .1

3 .1 .1

3 .1 .2

3 .1 .3

3 .1 .4

3 .1 .5

3 .1 .6

3  ,  |  , 7

3 .1 .8

3 ,2

3 ,2 .1

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  .  LL

3 ,2 .L2

Sky l i  ne  M i  n i ng  Ope ra t i on  P lan

Pro j  ec t i ng  M ine  Deve lopmen t

M ine  Deve lopmen t  P lan

Me thod  O f  M in i ng

Proposed  P roduc 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 o r  P ro tec t i ng  O i l  and  Gas  L r f e l l s

M ine  Maps

Componen ts  o f  Ope ra t i on

Ponds ,  Impoundmen ts  and  Dams

Ove rbu rden  and  Topso i l  Hand l i ng

Coa l  P rocess ing

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

Wa ten  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  Remoua l
o f  Ma j  o r  S t ruc tu res  and  Fac i l i t i e s

S iE  ns  and  Mar  k  e r  s

P lan  f o r  D i sposa l  o f  Roc  k  Was 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  &
$pe  c  i a l  Exemp t  A reas

IA.G"E

3 -1

3 -2

3 -2

3 -6

3 -8

3 -9

3 - -13

3 -15

3 -16

3 - t7

3--L7

3 -194

3-20

3 -24

3  - -28

3 -31

3 -4  1

3-42

3 -6  I

3  - 61

3 -644

3 -64D

REPT.ACES I I TEXT
! Index Volume 2 Part 3 ! ! Index Volume 2 Part 3 Date LLlL5l89 !



3 .3

3 .4

3 .5

3 .6

UOLUME 2

PART 3 :  M IN ING OPERATION PLAN ( con t i nued ) P.RG5

3-65

Opera t i ons  3 -67

3 -68

in  t he  Ope ra t i ons  3 -74

e0gE_

3  -49

3 - 6 9

- _J.vUnggE_ _

3 .  1 .8 -1

3  ,  1  , 8 -2

3 .2 .1 -1

3 .2 .L -2

3 ,2 .  1 -24

3 ,2 .1 -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

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 ipmen t  L i s t

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

I n-Bf 3_ L.. .F I.C_U BLS

F igu re  3  . 2 .  8 -A  Road  Typ i ca l  Sec t i on

P0 tr1_3-.'_JAE!_E-9

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

TOUINEg.-EggJ-LAN

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 imen ta t i on
Sec t i ons  and  De ta i l s

P o n d

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

Mi  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 iu 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  Pon ta1  A rea  Ma te r i a l  F l ow  Shee t

F lo r r l  Shee t

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

Conueyo r  Rou te  Pe rm i t  Bounda ry

REPLACES t I TEX,T
! Index Volume 2 Part 3 ! ! Index Volume 2 Part 3 Date LO/O2189 !



INDEX

UOLUME

PARI_ 3 . : . ,  DB.AI { INQS_f lF9.LLqN (  cont inued)

Open  Coa l  S to rage  A reas

Ecc les  C reek  t n fa te r shed  A rea

l r l a te r  and  Was  tewa te r  F lo r r r  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  T rash  Rac  k  f o r  I n l e t  S tnuc tu re

Access  Road  t o  Rock  Has te  D i sposa l

Rock  l nJas te  D i sposa l  A rea

t r r l a t e r shed  A reas  t o  t he  D i ve rs i on  D i t ches

Po r ta l  B reakou t

F iue  Yea r  P ro j  ec t i on  M ine  No .  I

F i ve  Yea r  P ro j  e  c  t i on  M ine  No  ,  3

__NU[4.B-E R_._

3  , 2 .  3 -4

3 .2 .+ -2

3 ,2 .5 -1

3 .2 .6 -18

3  . 2 .6 -1C

3 ,2 .6 -1D

3 ,2 .8 -1

3  . 2  . 9 -2

3 ,2 .8 -3

3 ,2 ,  11 -1

3 .3 -1

3 .3 -2

REPLACES f l

Index Volume 2 Part 3 ! ! Index Volume 2 Part 3 Date LO/O2189 !



rNp-g.x

VOLUME 3

P A R T  4 , .  R E C L A [ . , I A T I O N  P L A N

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 - l

4 .6 .5
4 ,7

4 ,7  .  L

4 ,7 ,2

Rec lama t i on  P Ian  I n t r oduc t i on

Rec lama t j . on  P lan  Rock  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

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

Bac  k 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 i l 1s  and  Gu l l i es

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

5o i1  P repana 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

Tops  o i  1  P ro te  c  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 I age  and  Mu l ch ing ,  Po r ta l  and  T ra in
Loadou t  A reas

P A G E

4 -1

4-3

4 -5

4 -  10

4 -  L7

4 -  17

4 -  17

4 -  19

4 -  19

4 -  19

4-20

4-2 L

4.-2 t

4-2 I

4 *22

4--24

4*25

4-26-A
4-27

+-  27

4 -30

I REPI"ACES f t

! Index Volume 3 Part 4 t t Index Volume 3 Pert 4 Dete L2lL5/89 !



t08llL: -.Lt g.LRltAJlAlJ-- Lt0N

4 ,7 ,3

UOLUME 3

(  con t i nued )

&  S tab i l i za t i on  o f  t he  ConveYor

PA.GE

4-35

4 -3 I

4 -38

4-40

4*40

4 "414

4.,-.42

4-42

4-43

4-4 3

4- 4.4

4*44

4 -45

4-4 I

4-  50

4 -50

4.-- 5 I

4-52

4*52

4 -54

4 -54

4 -54

4 ,

4 ,

4 . 7 . 6

4 , 7  , 7

4 . , 7 , 8

4 . 8

4 . 8 , 1

i l , 8 , 2

4 . 8 . 3

4 . 8 . 4

4 , 8 . 5

4 . 9

4 .  1 0

4 . 1 1

4 . 1 1 . 1

4 ,  T L  , 2

4 . 1 1 . 3

4 . 1 1 . 4

4 . 1 1 . 5

4 . 1 1 . 6

4 . 1 1 . 7

7 ,4

7 ,5

Revege ta t i on
'  Bench

I  r r i ga t i on  ,  Po r t a l  and  T ra i  n  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 ,  Pon ta l  and  Tna in  Loadou t  A rea

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

Sou th  Fo rk  B reakou t

Haza rdous  &  F  l ammab le  Ma te r i a l s  D i sposa l  &
Con t i ngency  P1an

Non*Coa1  Nas te  Ma te r i a l . s  D i sposa l

D iese l  Fue l  and  Gaso l i ne  and  O i l  S tonage

Exp los i ve  Magaz ines

l ' l a za 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 lans

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

Pro tec t i on  o f  Hyd ro log i ca l  Ba lance  Pe rm i t
and  Ad jacen t  A reas

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

Mon i t o r i ng  Pnog ram

Wate r  Qua l i t y

l n l a te r  Quan t i t y

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

Loadou  t  t i i  t e  D ra i  nag  e

Po r ta l  Loca t i ons

I REPLACES ! ! TEXT !
! Index Volume 3 Part 4 ! ! Index Volume 3 Part 4 Date O7l17l89 !



UOLUME 3

e_0 .  L0U  (  con t i nued )

,+ .11 ,8

4 .L2

4 .12 .1

4 , t 2 .2

4 ,12 .3

TI  ,  L2 ,  +

+, t2 ,5

4 . 1 2 . 6

4 . 1 3

4 . 1 3 . 1

4 .  1 4

4 . 1 5

4 .  1 6

4 .  1 6  .  I

4 , t 6 , 2

4 .  1 7

4 , 1 7 , t

4 . 1 7 , 2

4 . 1 7 , 3

4 . 1 7 . 4

Underg round  Na te r  T rea tmen t

Pos tm in ing  Landuse

Me thod  o f  Ach iev i ng  and  Suppo r t i ng
Pos tn r i n i ng  Landuses

Proposed  Unde rg round  M in ing  Ac t i v i t i e s
and  Cons i s tency  t { i t h  Landuse  P lans

U isua l  Resou rce  Assessmen t  t o  Ach ieve
Pos tn r i n i ng  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 ing  Landuse

Rock  D i sposa l  $ i t e

Ponds ,  Impoundmen ts ,  Banks ,  Dams  and
Ernbankmen ts  M ine  P lan  A rea

Sed imer r 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  Deue lopmen t  Was te  anc l  Excess
Su r face  Spo i l

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

Nas te  Rock  D j . sposa l  Deve lopmen t  P lan

Subs idence  Con t ro l  P Ian

Subs idence  P robah i l i t y  Su rvey

M in ing  Me thods

Subs idence  P robab i l i t y  $u rvey

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

P A G E

4 -544

4 -55

4 -55

4-6 I

4-62

4-62

4-62

4-62

+*6 +

4--6 4

4-6 6

4- -67

4-6 9

4 -694

4-7 2

4-7 5

4*7 5

4-7 5

4-7 7

4-7 8

t  REPI-ACES !! TEXT I

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



UOLUME 3

PA.R I ,  : l : , . . -BEcLAM0TJ-ON .  PLAN.  (  con t i nued)

4 .17 ,5

4 .17 .6

4 ,  L7  , 7

4 .18

4 .  18 .  I

4 .  18 .2

4 .  19

4 .  19 .  I

4 .19 .2

4 .19 ,3

4 .19 ,+

4 .  19 .5

4 .19 .6

4 ,  t 9  , 7

4 .  19  .  I

4  , 20

4 .20 .1

4 .20 ,2

4 ,20 ,3

+ .20 .4

4 ,21

4  , 22

Subs idence  l v l on 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  t { i l d1 i f e  P lan

Aqua t i c  Resou rces  Ecc Ies  C reek

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

S t ream D iv  e r s  i ons

M ine  S i t e  S t ream D ive rs i on

M ine  S i t e  D i vens ion  Channe l s

Coa l  S to rage  S tneam D ivens ion

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

Rec lama t i on  o f  D i ve rs i ons  and  Channe l s
Po r ta I  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  Roc  k  D  j . sposa l  S i t e

Sou th  Fo rk  B reakou t

T ranspo 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  Road  s

Ove r l and  Conveyo r  Be l t

Ra i l r oad  5y  s  t ems

Loadou t  Access  Road

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

A i r  Po1  l u t i on  Con t ro l  P lan

P A.G_q. _

4 -80

4-82

4-82

4 -83

4 -83

4 -83

4 -85

4 -85

4--86

4 -  87

4 -88

4 -8 I

4 -89

4 -90

4-90

+-9 2

4-9 2

4 -934

4-9 4

4 -9  +

4-9 5

4 *96

! REPLACES ! ! TEXT
! Index Volume 3 Part 4 ! ! Ir.rdex Volume 3 Part 4 Date 1O/15/88 !



UOLUME 3

gA RJ___4i'_- 8gc LAMATIAN_3LRN ( c onti nued )

4 . , 22 .L

4 .22 .2

4 .22 ,3

4 .22 .4

4  . 23

4 .23 ,L

4 ,23 ,2

4 ,23 ,3

4 ,2+

+  . 25

P 0 .R-t .-5;.AngA9."-B EIE"E.Ellg L g

5 . 1 Cros  s  I ndex

Fug i t i ve  Dus t  Sou rces

Desc r i p t i on  o f  Em iss ion  Sou rces  and  Con t ro l s

A in  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 l1uu ia l  Ua1 ley  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 ted  t ' , f i t h i n
the  P ro jec t  A rea

Exp lo ra t i on

P Aq-E-

4-9 6

4-97

4-9 9

4-9 9

4 -  102

4-Lc-2

4 -103

4-  104

4- to7

4 -108

5-" I

I  REPLACES !! TEXT

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



Tr- . ,..'

r, i

- f  . :

I
t

_ I .

UOLUME 3

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

4 .  9 -A  Po r ta l  Sea I

4 .  1?  ,  1 -  I  Ex ten t  o f  P lanned  and  Con t ro l l ed
Subs  i dence  A reas

Map

Map

BO..B.]- * : P-8. AU.INGE- SEEIJ-AN

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 ross  Sec t - i on  Po r ta l  A rea

S t ream Grad ie  n t s

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

Rec lama t i on  C ross  Sec t i ons  RRLO

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

Wate 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

Roc  k  D i sposa l  S i t e  Rec la rna t i on  P Ian

Sky l j . 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 i . dd le  Fo rk  o l :  Ecc Ies  C reek

Cross  Sec t i on  No r th  Fo rk  o f  Ecc1es  C reek

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

+-7 6

-NUflq E-8"-_

4 , 4 , 2 * L A

+,+ .2 -18

4 .4 .2 -181

4 .  4  . z - t c

4 .4  .2 -LD

4,4  ,2 - lE

4 .4 .2 -1F

4 .11 .4 -A

4 .16 .1 -14

4 .  16 ,  1 . - 18

4 .17 .3 -1

4 .17 .5 -1

4 .19 .5 -1

4 .  1L5 -2

4 .  19  .  5 -3

4 .  19  .  5 -4

Ir r  tEmI REPI.ACES.  fABF f r l L \ rBSD .  i .  : r : c *  o

I Index Volume 3 Part 4 ! ! Index Volume 3 Part 4 Date 11122189 !



P A R T  4 :  T A B L E S

4 .  , 2 - L

4 . 3 - 1

4  ,  3 - -2

4 .  6 . .  1

4 , 7 - L

+.7*2

4 . ,7*3

+ ,7 -4

4 ,7*5

+  .7  . -6

4 ,7 -6A

+.7 -7

q. ,  12.*L

4 .  , 23 - - t

4  .  23*2

UOLUME 3

Rec lama t i . on  T ime tab le

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

Es t ima ted  Rec lama t i on  Cos t s

Topso i l  S tockp i l e  SeecJ  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  Sou th  t o  Wes t

S ieed  M ix tu re  No r th  t o  Eas t

Sh rub  Supp lemen t  R ipa r i an  Zone

Seed  M ix tu re  - "  Nas te  Rock  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 tm in inE  Landuse

Consump t i ve  Use  o f  t n fa te r  by  B ig  Sageb rush

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

qngr-

4-6

4 -11

4 -13

4-23

4-28

4*29

4-"3 r

+ -32

4*3  3

4 -34

4*344

4-37

4 -56

4 -  105

4 -  105

Ow ! tndex Volume 3 Part 4 I I Index Volume 3 Part 4 Date 07lL7l89 !
I REPLACES !! TEXT



UOLUME 3

TAET"5--E,R A 9 q-*B .I ff N"ENEEE

Cros  s  I  ndex5 ,1

P  AGE

5-1



I

TABLE OF CON-T ENTS

UOLUME +

C l 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 ys i s

S ta t i s t i ca l  Summary  o f  Wa te r  Qua l i t y

Grap l ' r s  o f  u l a te r  Qua l i t y  Da ta

l r ' f a te r  He11  Da ta  Summary

Wate r  R igh t s

Ana l ys i s

c REPLACES ! TEXT !
! Table of Contents Volume 4 lTable of Gontents Volume 4 _Pate 12115/89!



I0q

1

2

3

+

5

6

7

I

9

to

11

t2

13

14

15

16

T7

18

19

UOLUME 5

TABLE OF  CONTENIS

CONT ENTS

S lope  S tab i l i t y  Eva lua t i ons  and
Embankmen ts  Sed imen ta t i on  Ponds

Es t ima te  o f  Peak  F lo r r r  D i s  cha rEe

Mine  S i t e  CSP Des  i gn

A c  c e s  s  R o a d

Por ta l  A rea  Swa le  and  Conc re te  U -D i t ch  Des ign

Und i s tu rbed  A reas  D ra inage  D j . t ch  Des igns

D is  t u rbed  A rea  D ra inage  Po r ta l  A rea

S tage  Uo lume  Po r ta l  A rea

'T , rpso i l  D i ve rs i ons

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

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

Tra in  Loadou t  A rea  Swa le  Des ign

t t yd ro l ogy  S tudy  Cu l ve r t  Eas t  End  T ra in  Loadou t t  CU- -16

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

Dra inage  Con t ro l  Was te  Rock  D i sposa l  S i t e

tn l as te  Rock  D i sposa l  Sed imen t  Pond

Was 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 r  k  B reakou t  A rea



UOLUME A-  1

Ae r i a l  Pho tog raphs

Hyd ro logy

Hyd ro log i . c  f nven to r y
Aneas

De te rm in ia t i on  o f  t he
and  Mud  C reek

T A B L E  O F CONT ENTS

o f  t he  f i k y l i ne

lOO-yea r  F lood

Prope r t y  and  Ad j  acen t

't/r, 
z

P l a i . n  o f  H c c l e s  C r e e k

Genera l  Hyd ro log i c  Cons ide ra t i ons  Re la ted  t o  Coa l
Deve lopmen t  and  Subsequen t  Impac t s

NPDIS  Pe rm i t

A i r  Qua l i t y

Rad ian  Repo r t

hr- Ql**t-rrl ArPPtz+'JftL c> R D(;€-S

I  REPLAEES !! TEXT

lable of Contents Vol. A-1 ! lTable of Contents VoI. A-1 Date 7/17189!



TA B  LE  OF CONT INTS

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 la rna t i on  P lan

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

Sky l i ne  P ro j  ec t  Supp lemen ta l  So i l s  Repo r t

Response  t o  De f i c i enc ies  i n  t he  Was te  Rock  D i sposa l  A rea
ReFro r t

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

Te r res  t r i a l  W i l d1 i f e

td i l d l i f e  Assessmen t  o f
Ad j  acen t  Aneas

Au i f auna  Repo r t s

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

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

' REPI.ACES ! ! TEXT !
!  Table of Contents Vol. A-2 ! lTable of Contents VoI. A-2 Date 7/17189!



TABLE OF  CONTENTS

UOLUME A-3

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

S lope  S tab i l i t y  Eva lua t i ons  and  Access
Proposed  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  i gn  Was  t e  Roc  k  D i sposa l  S i t e

D i s tu rbed  Anea  D ra i . 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  Repon ts

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  N i l d l i f e

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

F i sh  Hab i t a t  P lan

Geo techn i ca l

Dames  a r t d  Moo re  Repo r t

Geo logy

Roy  Fu11  Repo r t

Geo log i c  C ros  s  Se  c t i ons



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

UOLUME A-4

Dr i 11  Ho le  Geo logy



1 . 1 A P P L I C A T I O N  F O R  R E N E W A L

51  ATE  OF  UTAH

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

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

355  Wes t  No r th  Temp le

3  T r i ad  Cen te r

Sa I t  t - ake  C i t y ,  U tah  84116

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

Th i s  Renewa l  App l i ca t i on  Fo r  M in i ng  Pe r rn i t  i s  subm i t t ed  pu r . suan t

t o  T i t l e  40 ,  Chap te r  1O ,  U tah  Code  Anno ta ted  1953 ,  ds  a rT tended ;

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 face  M in ing  Con t ro l  and

Rec lama t i on  Ac t  (  P ,L .  95 -S7 )  ;  t he  Fede ra l  Land  Po I i c y  and

Managemen t  Ac t  o f  I 976 ;  and  a l l .  r egu l . a t i ons  p ro rnu 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 ,
_rl

1 - 1



)

NAMES,  ADDRESSES,  and
TTLEPHONE NUMBERS

OF PERMIT 'TEE :

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

M I N E R A  L  
- T O  

B E  M I N T D  :

O P E R A T O R :

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

H O L D I R  O F  R E C O R D

AGE.NT  FOR SERUICE
oF  PRoCESS (Sky  I i ne

Coa l  Company  )  :

RES IDENT AGENT (  Coas  t a1
S ta te  s  Ene rgy  Company  )

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

Coas ta l  S ta tes  Ene rgy  Company
L75  Eas t  4OO Sou th ,  Su i t e  8OO
5a1 t  Lake  C i t y ,  U tah  84111
Area  Code  (  8O  I  )  596 -7  LL I

and

Sky l i ne  Coa l  Company
L75  Eas t  4OO Sou th ,  Su i t e  8OO
Sa l t  Lake  C i t y ,  U tah  841  1  I
A rea  Code  (80 l )  596 -7111

A l l  o r  po r t i o r r s  o f  Sec t i ons  1O ,  I  I  ,
L2 ,  13 ,  1+ ,  15 ,  22 ,  23 ,  2+ ,  25 ,  26 ,
2 ' l  ,  34 ,  3  5  o f  T ' owns  h i p  13  Sou th ,
Range  6  Eas t ,  SLM;

A1 l .  o r  po r t i ons  o f  Sec t i ons  t ' |  ,  18 ,
19 ,  20  o f  Townsh ip  13  Sou th ,  Range
' l  Eas t ,  5LM.

Coa l

U tah  Fue l  Co rnpany ,  a  u l ho l l y
subs id i a r y  o f  Coas ta l  S ta tes
Compa  ny
17  5  Eas t  4O0  Sou th ,  Su i t e  8OO
Sa l t  Lak  e  C i t y  ,  U tah  84  1  1  I

A rea  Code  (8O l )  596 -7L IL

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  I

and

Sky l i ne  Coa l  Company
L7  5  Eas  t  4OO Sou th  ,  Su i t e  8OO
Sa I t  l - ake  C i t y ,  U tah  84111

C,  T .  Co rpo ra t i on  Sys tems
811  Da I l as  Avenue
Hous ton ,  Texas  77OO2

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

Verna l  J .  Mo r tensen
Sky l i ne  Coa l  Company
LT  5  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

ouln e d
E n e r g y
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t r {e ,  the unders igned,  hereby cer t i fy  that  the mater ia l  and

in fo rma t i on  con ta i ned  i n  t h i s  App l i ca t i on  a re  comp le te  and

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

Coastal  States Energy Company

By:

Skyl ine Coal  Company

By:

V ice  P res iden and Genera' l  Manager

State of  Utah

County of  Sal  t  Lake

of

Subscri bed and sworn to and before me thi s 8,bH au,

,  1987 .

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

Res id ing

My Commi ssi on Expi res : /4 
^r( 

|
/ / '

Pres i  den t
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1 ,2  t sU5 INESS DESIGNATION

Utah  Fue l  Company ,  a  who1 l y  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  .  
- l - he  Sky l i ne  M ines  a re

owned  by  Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne  Coa I  Company ,

t he  Penmi t t ees .  Coas ta l  S ta tes  Ene rgy  Co rnpany  i s  a  who l l y  ou lned

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

u rho l l y  owned  subs i cJ i a r y  o f  Coas ta l  S ta tes  Ene rgy  Company .

O ,  S .  W_va t t ,  JF ,  i s  t he  on l y  s t ockho 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 ' n  '  s  ou t s  t and i r r g

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 { '  t he  ou t s tand ing  co rnmon  s tock  o f  The  Coas ta l  Co rpo ra t i on .

U tah  Fue l  Company  has  no t  ca r r i ed  on  any  coa l  m in i ng  ac t i v 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  co rpo ra t i on )  own { i  an

unde rg round  coa l  m ine  (M ine  Pe rm i t  AC l /O4 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  r n i n 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  ou lned  t h roug l ' r  McCoy

Caney  Coa l  Company ,  a  u l ho l l y  owned  subs id i a r y  o f  Coas ta l  $ ta tes

Ene rgy  Company .  T ' he  asse t s ,  i nc l ud ing  t he  m jne$ ,  o f '  McCoy  Caney

Coa l  Company  we re  s  o l d  by  Coas  t a l  S ta tes  Ene rgy  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 ve  sune ty  bonds

were  re l eased ,

Va r i ous  con t rac to r s  and  subcon t rac to r s  r r l i 11  be  engaged  t o  pen fo rm

po r t i ons  o f  t he  m in ing  re l a ted  ac t i u i t i e s .  A t  t h i s  t ime  ho r . ueve r ,

t he  na rnes  and  ac t i v i t i e s  o f  t he  spec i f i c  con t rac to r s  a re  unknown .

I ADDTTIOTil TO ! ! TEXT

t  Sect ion L.2 Pas.e 1-4 t  I  Sect ion 1.2 Paq,e 1-4 Date 7/15/87 !
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The  o f f i ce r s  o f  U tah  Fue l

James  R .  Pau l
James  L .  Uan  Lanen
Uerna I  J .  Mon tensen
Dau id  A ,  A r l edge
Robe r t  J ,  Humme l
Robe r t  A .  Fe i l ne r
G len  A .  Zu t t rwa l t
Aus t i . n  M .  O 'Too le
Ed r r ra rd  P .  G le i chau { :
E .  C .  S j .mpson
Pau I  E .  Jones ,  J r .
Kev in  L .  Yocum

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  V i  ce  P re  s  i den t
Sen io r  V 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
Se  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

The  O f f i ce r s o f  Sky I 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 .  Humrne l .
Roben t  A .  Fe i l ne r
G len  A .  Zumr r l a l t
Aus t i n  M .  O rToo Ie
Edward  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 s  o f  Coas ta l

James  R .  Pau l

James  L .  Van  Lanen
G len  R .  Lowe
Robe r t  J .  Hu rnme l
Dav j . d  A .  A r l edge
Jon  Be r t  f t c  I l r ea th
UernaL  J .  Mo r tensen
Aus  t i n  M .  O 'Too1e
M.  T .  A rno ld
Wes ley  F ,  B lankensh ip
Robe r t  A .  Fe i l ne r
Dona Id  J .  App leman
T .E .  Jackson ,  J r .
E ,  C .  S impson
Kev in  L .  Yocum
Franc i s  T .  Ke l l y
Robe r t  A .  Sha r r r ,  J r .
Pau I  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{ ' l = 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 iden t
V 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  V 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  ane :

Cha inman  o f  t he  Boand  and  Ch ie f
Execu t i ve  O f f i ce r

P res iden t
Execu t i ue  V 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  V i ce  P res 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 - -Resenves
U ice  P res iden t -Marke t i nE
Con t ro l l e r
Ass i s tan t  U i 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 ta r y
A  s  s  i  s  t an t  Se  c  r e  t a r y -Ad  Ua lo rem Tax
Ass i s tan t  T reasu re r
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The  add resses  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 l  Company ,  Coas ta l .  S ta tes  Ene rgy  Company  o r  Sky l i ne  Coa I

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  r r r h i ch  t he  i nd i v i dua l s  a re

o f f  i ce r s .

T ' he  Coas ta l  Conpo ra t i on  a l so  owns  t h rough  i t s  u l ho 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 ow ing

compan ies  r r 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  Compan -v  d /b /a  En te rp r i se  Coa l  Company

Brooks  Run  Coa l  C r>mpany

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

Wr i t t en  co r respondence  nega rd ing  t he  Sky I i ne  M ines  shou l c l

add ressed  t o :

Sen io r  U i ce  P res iden t

Coas ta l  S ta tes  Enengy  Company

L75  Eas t  4OO Sou th ,  Su i t e  8OO

Sa I t  Lake  C i t y ,  U tah  841  I  1

b e
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1 .3  MULT IPLT  BUSINESs  ENT IT IEb

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

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

M ines  haue  had  a  S ta te  o r  Fede ra l  m in i ng  pe r rn i t  suspen tJed  o r

revoked  o r  a  secu r i t y  depos i t ed  i n  l i eu  o { t  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  /OLL /AO2)  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  penm 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 ,  t 977  and  t he  m in ing  and  rec l ama t i on

p1 .an  f o r  t he  ope ra t i on  was  app roved  by  t he  U ,  5 .  Geo log i ca l

Su ruey  on  Feb rua ry  3 ,  1978 .  A  pe rmanen t  p rog ram m in ing  pe rm i t

was  i s sued  f o r  t he  SUFCo  rn i ne  on  May  19 ,  L987  .

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

min ing  pe rm i t  Number  AC- f  /OOT /OO5  fo r  t he  Sky l i ne  M ines  da ted

Novemben  9 ,  L982 .

Ne i t he r  t he  5ky1 j . ne  M ines  no r  Sou the rn  U tah  F ' ue l  Company  have

pend ing  any  No t i ce  o f  V 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

App l 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 re t l  by  UMC 782 ,  14 (  c  )  ,  may  be  f ound  on  pages  1 -84  t h rough

1 -8E .

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 r rn 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  have  he ld  p r i o r  t o  t he

da te  o f  pu rchase  by  Coas ta l  S ta t . es  Ene rgy  Co rnpany .

I  REPLACES !! TEXT

!  Sec t ion  1 .4  Pas ,e  L -8  l !  Sec t ion  1 .4  Pas ,e  1 -8  Da te  07107189  !

1-8



=
O

F

< ( f

c ) >

o u.J

D F

e, (,
o =

u ) =
> c t s
H lr,
F ( J
< . =
E Q
F ( - ),,,/,
H t n
= < 5
F =

! f , x
o c f
< frJ

tlJ(-)
o
d
4

t
L
(l,

lF
g

o| | u
o ( l ,

+ ,  L ' + '
+ ,  g  E gg  c ,  ( u @
! U  E  ! E
E tu, a) v1
an .t, l+- 9')
u t  ( D  g o
O  a h  c , I J T
o  v ,  ( r ( ,
t n r u l v
. U . + t

( , r  E c ' ( )' E ( l , O  ( u ( l J
O . r + r  E  N
v, P V, t/1 .-
g -  ( U  .  U r -
cLro = o (l) rg
o c q L r y r E
I Q) o) E t!t'-

O -  O E  ( u < t r -

lr) rr) lr)u)
@  @  @ @\ \ \ \
<t  o  r ,oo
Gl (Y) e(Y)\  \ .  \ \ .
r.f) tr) t\ t\

. P
+ r c
g ( u
( I , E
E s t
vl v,
v1 U
Q) v,
v, ar,
at, aa
.E'

13
E ( u( u N
Ul .-
O -
o , o
o c
! ' r

CL l!

tt) lr)
@ @

f\ lr)
r -

l \ @

( F ( u
O .ar

(o
g 'rf
o. F ( u

P
a E '  . . F
g  ( u + r

.r (J (J

E ' -  ( l J
L + J ( F
(u  O( ts
F C tr.J

r r ) l . c )
@ @

r ( ^ o

q r @

( u l
l- +, +)
O  t E  r u . a

( F C ( I , L
. - , - 3

+ , E ( o
U 1 . -  6
( U - -  t E
5  ( l J -  3
( t . o
( u  o  E >
l - P  ( / | O

z.
C -  E.r ru ro (u

> ( F  !
+ ) O  O
c  L  o 9
o  o - E  o

L0 Q,-.e E
( o E

r c
E E O

t f )  O ' e  . -
@ ' r  r !  + )
\ { / t E o '
r . F  E
- ) Q ) G r C':..r -C X (U
\ o ( f  P  ( u + r

q J J .  l l
e o 1 6

t F l r L
P g  g  I  e
9 0  o  ( l J  |  6E ' r  r F  1 . 1  . S  I  . ,

.  v r  o  o + )  |  o$- .e  +r  ! l  p  |  . . - ,  i ;+ ,o >  ! i  F  E o  c  l + , i  t s
_ . t -  c  E  (u+ ,  q  I  e  O 6r  o
50 g  F  b , -  F lgF  55' F !  v ,  v t  ( F ( u  U ' l v r t n  G r / | '. ! j .o q (u s+) ( l)  I  v, (u b ogrF  q  v ,  O+r  v ,  I  e  u ,  O a( ,  -  V r  U t  ( . J ( l l  v t  I  t r t o  b v t

l -9  V ,  . l '  F  ,U  I  t ' r cA 
-  

fOt f  >  , E  .  + r  
-  

l r u  + r. r  Gr  y f  !  E  o .  .T t  I  E  i -o
! E  g 0 r o  c , = E . O  l c o  d . r o
Eo iA 'E : . "  83 .3 . :  lA i a  F . :
_tY)  oJ  OF oJ  .  v t  O v r -  |  O qr  .  i . ' -
=  . -  q | ' t '  =  e )  t r ) - . -  r o  i  O _ 5  o )  O r , o
! P  !  

"  
o  c  s c )  r n F  >  E  I  o  - r - r  d r  c

Q . o  9  ! .  q  q r  =  v ,  o . - . -  |  a  q . 1  - . / r . -O ( F  ' - A  o . c r  ( u < u _ O r r _  l n C  O < r . u

!? tA tr) r')lf) u) | rc) rc}
9 0  @  @  c o @  c o  l o o  ( o c o

!9  s f  O ro r \  O |  {o r  i< r( \ J  ( \ J  ( Y ,  F r  c O  l r r ' F  ( \ l -
a o  l f )  r o  N N  t \  l t r r r . r )  t \ N

s l
. E l > . : E l

- Q -  C ( l . l  I
O E  L ' ) E  . r  )  i

( l ) = t u  t 6 0  ! + - .'u  x  O CL .  gr r -  |  c
Q) Q)-e .(' ,r5 O_ | OJ
v ,  > q r c  O . E  !  E. r t E ( U E O t , € O l : n
)  3J ! - 'e  Q. .  C I  v tqJ t- cL.Y (r' (u yr I ol
L . !  L + ,  F ; C ,  I  v l

O tU g qc,  O I  v ' r
E - + )  A _ i D  = . -  i  r o

. ? - -  E  E  . r ,  i
. U J t + - . F  . - + r . -  l t :

P E ( J o ' O  r E >  |  O
C , v , t V  ( l l  + r - C C J  l + r
c)  ,D Ea,r ,  c+r  L I  u t

v ) Q  . u  ( u  l o
+r  OF O ( / )  c  > |  =

I  G r  c D t t + )  O  g  I  t t o )
c  t . r d '  l  q r g

s r . = - J . l J  ( I ,  v ,  .  l c  c
@  E  F  ( u  ( 7 l  s ) . F + ) \ n  l  o
\ . F . V > r O  € > = c c )  |  r  a
t \ F  O  C  \ . . F  O \ . .  :  O J
N J  ( U  C  l - ' F  = r O - C q 1  |  6 ' 1 t p\ .  O  q t o  F  + ) F  I  C  C
C \ J O ' a t 1  i -  \ O . - \  I O O
F + ) + J  G r E  ( n €  - s f  l z  c r

F ( u
O + )

tE
g E
o

. F ( l J
+)
a u  . . F
E  ( u + )

.e lJ L)
E ' -  o
t- +, tF
( l )  O t 5

F  C l r j

l r ) t r )
cc co
(\J .Ir)
G I F

sf ce

tt1

F
a,/,

F=
u.J
4
&
(-)

$ ( l )
O + )

,o
g E
o. - ( l )
+,
t o  . . F
c  q ) . t )

E ' -  ( l r
l- +, (F
( l )  Ol+.

F  g l r j

rJ) rf)
@ @

F I r )
C ! F

F

lrJ
F

ccl

o,-
=
lr,
Y

F

rt1=
o
F
c)

g)
g

q.

E
.tt
vl

at(u{-),-
.rt

v,

(u
ru

E(u
E
E

=
O

F
o-

G
C)
v,
lrJ
o

=
o
F

J
o

-t
@
91
r

tj',
E
o

P(€
o

o=

g

o

+)
o-
E(u
x
(l,

rll(u
L 9 )
. E g

- O .
r € E
E , o
vr vl

C l+-
,tr q_

l F o
E

o == ,

I
t - g

.F +J| {- ' -

. - 3
E
O E
E s

o( u o -
cn
.o +)
g g

.F (lt
' E E
! * ' -

E !
( U F

p r n  6
rt'
c L o  o

.TJ L
g ) o
c c q -

. F O t E

- Y ' -
L P 4 - )
| E r E : '
e 9 0

!
F g
. r O
o o -

L + )
o c

t F o
ts

( l ) . e
N !
> O )

- lJ',
.tt
c c ( u
r d . r  e

o.
o ( u E
P v } t O

ad Vl
( u ( l J
L  L { J
=  q ) c

.o
' r E  t )
r E c ( I J

u -  ( E E

(u
g)

L
(,l'

()
Vt

tto
(lJ
L
tU

g
.d

(F

o

+)

.o
q

UJ
F

o

lr)
@

lf)

rr)
@

(\J

(f)

Lr)
@

O
cf,

sr

ro
@

(\J

l.O

o=

I

I
r.o

I
lr)
@=

I
<l

I
(o

I
lt)
@
z

F

I
r.o

I
r.o

I
rr)
@
z.

r
I

N
I

(o
I

ro
@
z.

E
o
+-,

I  L + r  g
t F  c , E ( u , g ( o
o  u  o  u . c  l -

C  { J . F + J  t -g q - f o
o  > r , / t + r r - . c  =' F  f  E c ) ( u

+)  - \ f  Q)  g Ut
f O  . . U  ( l ,  E  O . -  t U
E Q J C t t v r L ) E =

. r 9 O u r v t g j . ,
E ' r  Q( l )  ( l )  ( l )  (u  ( t )
! + )  u r  t ,  l - . . J  c
c ) o o l u 1 | ,  a ) Q ) o

i - C = r t | | E l t r - E C

l r ) t O
@ @

O = t
C ? ) r

=f

I  -8A

o
rt)

rr)

o=

E
O

V,

O=
(5
z
z
=
.6

(t',

* r \
co

. 6

c f =

*H
v

= r
c f '
= .ir
: 1  € O
-_' o\

6
, t {t ( u

= F
d ' - )
=
o
L)

u.J

lr-

z
E
u.J

cl
v)

F{

I
stl

a

F{

trl
d
F

Os

u)
2
o
H
€r

Ff

o
H

h
o

E{
ct
H
Fl



=
o
F

< o
( J >

O lrj

F J F

& , o
O =

u ) =
> E
l- L)
<. z,
E O
F ( - )
V'
H v 1
2, <9- =
E x
( 3 0
< trJ

trJ
(J
o
g

d

I

c
o
L.,

g + t
.  ( l )  s + ,

€ E o ) E
c ( , E c J
( U  / t + r  E
E @ V t v r
vl vt = .t1
0 ttt' j1 Q)
(u (oE ( / ,
vl aa .n
u r ,  t !
( d o t -

I t s  O E
r c ( l )
( u + J  ( u  N
th Vt  l ) . -
O  Q J  E -
o =  ( l ,  ' g
o  q ' -  c
l -  ( l )  O' r

o- d lF tJ-

r|o ro (o
@ @  @\ \ *  \
o N  ( O
(Y) F (\l\.\. \
ro F\ o.t

I
!
(l,||
g

o
(J

(l,
. +) (-r +,

+ ) E  g E
s o  ( l , ( l ,
E E  L E
E U t  o ) r n
Vt tn lF (/)
. n c D  g Q . ,
c D v ,  o v ,
vt t^ () v1
v r t a  . l '
. o + ,

E  s t t
E ( l )  ( u ( l )
( l , { - r  E N
vl v, v1 .e
O  O  .  ! t -
o = ( l J o . 6
o  ( t 9  ( ,  g
L ( l )  E Yr . r

e d  ( u < t !

rro ro
@ r.o (o co
\. cct @ \.
o r \  \ q f
F (\l (\J r\ \ .  \ \
l l ) ( o  t \ t \

(./,
F

F
tt1

F=
lrj
e
d.

L)

t !
|  |  E + t

I 'tt .o ur.F .U (\
. . 4  V ,  C  f  € . t t F < fq r -  t g - e  | / t  3  L  e .

+) o tF .ri ' Er\, t l . r !  ( l ,  ( u  O e
E  >  ( u r t s - c  g r ( u . P €

+ r  o P  r o  C )  c
o q  t r '  o - . u  o q )
>  o  u + r + ,  ( u r t s  ( J =

. F  | u -  d 5  ( U  L  = ^
+, QJ > =.=, vr = t,
9  (J  V,P tn tU )1v
O . e  E  O  + )  - Or F + ,  o  ' .  ( D ( J P  ( u

(F O.-  g ( l )  O 9)E rO
l4J = +, tU.F .r-: C ,O o) v

rp ro
c o @

t\ sl

l r ) t \

Its
o
g

o

+,
It,
s ( u
E ' F
L {-r( u o

F E

r.o
@

(\,
u1

lF

o

c
o

+,
ro
c o

. r O

f . r
L P( u o

F E
r.o
@

(o
r

|\-

trj
F

co

o
F

=
LrJ
rz
F

a/,
z,
O

F(-)

u, lf
+ J E  O  I

o E ( L ,  ( u
+ r  ( u + ,  F

E + r  l u  o
9  o ' rq ) t . E  o
€ . F €  .  L
+ r = = g  o  g. = t r r t n t r l  O .  O
E ( U  -  . U

! , - l r )  A _  + )
= @ g | E
u t + r \  g  o  c )

g F  O  . F

!  !U -.- .r1 .F
Q )  E \ P  - e

+,  (uro to
. t i€  {J  .e  O
O r U U ) . r  O  =

J - O  g ( F
1  l E . r . r  I  t'  ( ) E

rJ1 >ig o rr) tr,
c( } r ts  q,  E @ .  co. to
> ( , !  \ u )  \ . o ,
@ . F  ( U  g  €  g  r O + ,
S J + r q -  1 \ '  F  r O  F  g
\ , . U  ( u F  \ -  \ .  ( l )
( O ( , r - 9 ,  r \ O -  C O E

(l)
E

E  
- i o t

. E + t
+ r E  | U  g t !
L O  . F g
( u l -  + )
>( ts  !  ( l ,  E( I J F t O
= c D
t ) g  - c c' a = o

! . E  L )  T t  ( )
( u o  ( l )

P ( J  E  L ( u
o  ( l , )  .  . r L
( u ( u  E g  | o ( u 8
9.-O .  fU .e OS . -
V ,  . c  U . t t  ( u =

x r - r  3  ( - ) - O  . r  g
O  I  ! - . -

r E ! -  |  q , t  ( ! , a .
( l ) g t  g : )  ( O > . ,

r.O L rO tU @- a)
@ ( t o  @ t r  \ = u t
\ ( l . ) t U  \ . e  N C )
<\J o ('' o., rE r t1
\  e F  \  L  \ ( F  . O
rt,) < .o rrr't) lr, o =

(u
- c ( )

( u q -  q r o ' ,  o  g
-C O.r -C +r (l)
+ J  . C + )  L

g  ( I J r -
o o ( u v l - y . =

P.-  -E O- rE C)
+ r + ,  ( u { J  ( J

+ J r E  + )  og  g !  ( ,  o  ( u
( u r d ( D  + ) l -
Q n - . t  A

o - = - c E ( u
! x d + ) q J L C
( l , ( l , ( )  E : O

+ ,  E  c  { t . r
+ J - C  ( u  E  ( u  5 + )
( u + r  >  r d + r r F  r O

J . F . E  E  =
3 -g tz t . -  a  p

l F
g >t ( l )  !  v l

t o  o  r g  >  o + ,
@ . e E ( l ) + r g ( u
\ . ( ' ' r  - t € O - C
O l  . r , # r  ! > + )
r  >  G t ( ^  ( l ) ( l )
\ . F E O  Q . t - r t s
( 9 0  = F  O O O

I
(\J

I

=
o
F
o-

&.
L)
t/,
trJ
o

=
<>
F

o

(l)
q,
L
ru

u
Vl

E

.E'
(lJ
t-
G'

g
IEl

o

+J

Q
5

O

E(u
. o E
s o

E E
. l J _

C l t s
o( ) ( u L

+ r o

l - -g  ro
( u 3 3

- l l F

= o
'F q)

. / f o c |
v, ru
tu -c tf
Q- +r l-
l ' -  =

@ = ( / )

t l
a . h

. r E

. e E
F E

o
vr 6-
o
F + )

c
P ( u
( l ) E
(u .F
E E

o)
o Lr,

P
!( u o

' - r+ (u
5 Ct)

- E l -
' F o . o
t ! . r  - C

tJ- +) (J

lrj
F

o

ro
@

r
(\J

\o

(o
co

r.f)

t 0
@

r\
F

t€|

O=

t + ,

r g
t o o

r ( ,
lJ) v
@
z.

I
rI)

I
(t'l

I
r€)
@=

I
N

I
ql

I(o
@=

1-88

E,
o
tt

o
z
(9
z
z
=
.€
tt')

f f r \ o
. 6

o =
t {

v

=
c ) l

= .it
- :  @

= =

I l-{' ( o

=E
d r ?-
c)
L)

trJ

t!

+

=
e.
u-J

cf
v)

I r {
v l

qr
a

r-l

€
o
a
c

or{

.J

d
o
U

Fl
r-1
tr
d
F

v,
zo
H
E<

F:

o
H

h
o

t{u)
F:



cn

c , 2
O F.{

o
lrJ lrl
> u.i
H C )
F O
<E o.
r r A -

A J
H < f
z H
H ( J
E H

< E =
h

l o
l ( )
l c
l o
l r
l o
I tF
g
o
a)

+t
c
o
E
o
tt,
o
o
o
4

+
co

ft

o

l o
l ( J
l c
l o
l r
l o =
l t | ( ,
l c o
o o

()
C A
o
E g
( , l ' F {  O
o ( )
O'iO .rr
(,) ri li-
.h Q) t+

< t - c o

+
@

Ln

o

l o
I ( )
l c
l o
l L
i o =\ - ( ,
c o
o o

()

(,
E C
( , ) ' F {  O
r / r ( J
O  T t ' r {
lr) r{ i+-
r ,  o t +

q s  o

rn
@

o

€

a
F
<f
F

z
trJ
e
E

()

g
o

1 J 4
r-{ u
( 6 1 6
c
o I -
o. 6,

E C
1 5 ( u  4
C + J  L
6 6  :

(,, t+
> 6
o >  o
z z

! g
L O

E  O ' F {
O  ( , + J

td t+ td

1 6 0 L

u|s
rjr g +J
€ ' r {  L
\ = 3

d ( t
\ ' r {  O
H z

3 r o
CJ .r.{
E t 6
L O -

.d
t + - > r

6 r {
6

> c
o o
Z o -

L

't''l o
| 'Fi

4  O ( ,  4
b o l + r  u
o c  c  1 6

r- i 'F l  O .F l
| ! + r  O  L

c o _ o
o E S

. r . l  .  O O  + J
+ J O { J  L
t 6  L '  3 . S  3

Fl tU 15 .iJ tl
O  F I  O ' r {

' r r O - L 3  O

lrJ
F
G€
<t

o
F

z
lr,
Y
c
F

a
z
o
F

<E

E
o

+J
L C
1 6 0

+J .Fi
, n 4

>r 16
t-{
o 4

( 6 { ,
-r{ E
E ( ,
O i J
E 1 6
E - o
r{ 16

z
o
H

CL
H
E()
a
trJ
o
o
z
o
H

<f

o

o l
A] .r{ O' r i  OE r - l  4

4  ! O  4 J O -  O  C n.r1 f  En tU O-Fl  # 'O g
F {  { j F {  L  L - C  f O  t 6 E  C . r {  O. F i S . F {  1 6  O + J  L  C  O  O + J F {

4  a 4  6 . C ,  r {  O  1 6  L  O . . r { - O
r J  6  l L  I  l U  O F - { E  5  = . d
3  ( l S  o  O  t r  d  Q  r t r r - 1  4  e . t
! +) .rr ! t,l- 3.r{ g L tl)
. i . ' ; - r ' i  . E . 6  O . C  O  O  O . r r  O( , )  O  3  C  C + r t t F r t !  E  u  c L
C  L  5 l L ! - F l . r {  C  . r {
O + r O . d O ( i ) E 3 1 6 > ,  t t + r + r
0()  g  (J  l ' )J . r -O I  .  O L E

O g O E LE ( ' ,  O.r {  tn  s ,  O e)
O  q r  i 6 !  3  =  c  o + J r {  c  - c + J

4  E  + r J . r t a 6 t 6 0 4 . r r ) <
+J L Tl +J (lr O Ft +J 3.r,t lJ O,

O C O q,  t6 .Ft  L CL( ' )  Ef  . f r  J+J
L  q  ( ,  >  o . l t  g r E  r l t  L  c  o

r{ . r {  tU L+J E O ( ,F. t  @ A a,  > +)- r { E  t L  O E  J o + J  t r r g  o
, 6  ( I )  C  A o  L  g + J  1 6  l !  c )  0  L  o

l r .  o . r { . 6 + J t t -  = . r {  u  3  L  I  A + J

c s
O > r  l E + ,
E r <  u '  O . F i

. r {  (D  O.d .o  3  ( , )
l C + r . c T t  L  o
&  6 #  =  O F {
. n 3  o + J ( J | =

Er+r -c sr c t
L 0, |d +j.?1 ,6
O ' C t  S  E . F l  > r
+, td 4J t{- r.i -|J
' d  O O a ' r { g rg O O  . C E r - r C
o e'|+r >r+J o /6 c
E L t S i - ; .  r ' r J . d

r U  L . r - {  E  f +
O . c + r r - r  O  C  . 6
4 J ( J v , 1 6 L . r { L F i

r/) g f t+- 0i f
o .d  o  Er  ( ' '+ r  E ' r
L f C  E  O . r {  t 6  O
f  o L t r r  3 i

r - { iOE O t .  lE
. l ' {  g +r 16 Or{15
, 6  O  O  t O S  L r i  C
lL o-+J 3 () 16 16 16

o i
( ' g  I

' { O  I
ru .t.r i

tf +r i
t6 I

t ' c t  I
O ' r {  |

E ' . l -  |' ra ' r l  I
> 4 r  I
o L  I
L o  i
o - ( )  |

4
c
C!) t6

E + J  O  E
q ) t d o 1  - r l L
> c J L  E O

g  o  L  1 6  q , r +
' r {  L + J S  O  ( , )

O -  t r + r  E o
( t r } O - > r o  O O r . r
+ J  / 5 F i . F {  C + J  >  g
( 6  o i g o 1 6 0 1 6
L . S 4  . . {  =  L - O
c , ) + J ! 6 ( l , + r g o - L
O - ' r {  f  C . r . i  O  A  =
O  3  f ' r { E E  6 + r

0 i E E t u  u ,
O  o E  t 6  ( ' ) - r l
i J  u  { 6 t |  E n t 6 E

s  o c c
O l5 O 'r{.r{ r{ O
L a t + r O  = O L
5  L  E  L - x  L  c- r o c = € ] > . + - ' f 6
r i  ( ,  lU- {+J  O C
t U  u r i  O  t C  L  O \ O
L 6 O - > 3 A c ) c O

LlJ

<E
. O

(t
€
@

o
tJr

+
co

@

o
rjt

.* ir+
€  l . o\ ! \
ff) lco-  l H\ l \
N ic \ i
H  l - r

o
z

(\I
I

rJl
I c\l

r\
l l +

+ o
(o
l a

(n lco
t i l

€  l +
N I( \J

l ( n  l l c o
N I N

l t r  l l l + -( f  o  i+  o
co lco
Z d  l Z  a t

N
I

|J1
I C \

t\
l l f+ o€

Z N

1-8C

G
o
a

o
z
o
z
H
2
H

E
t\

od co
Ol

@ d
<E
O J

H
- O a

J O -
H C
o

I

o +
@

Z o \
O d

a
H E

H =
o z

<t
I f-t

z
c
4
z.o()

UJ

tr-

4

=

t
o
=
c

ofi

J-)

d
o
U

qtl

F{

E1
F]

FA(
F

OT

a
z
o
H
F
<f

o
H

tr.
o

a



l o  l o
l ( )  l c ,

l ;  l rrsg l:g( J \  l o : .
u l c l

+r J f+l _i
c o  l c o
E = lg  =
( , ' . r i  O  l o . r r  0 t
tt, (J lo t.r
O ' l f , . F {  I  O  g . *
O r < l +  l O . < t r -
( '  O t #  l o  O t r
c - c  o  l c s  o

rJ.t |lft
o  l c o\ l r
aYt lrn
d l <
\ l :
(\r lot
d l *

l o
l ( J
I t r
l o
l !
t o =
It+- O
I t r O
l o o
I t  : .
l ( )
l+r -.j
I t r ( ' )
i o
E s
( , ) . d  o
o ( ,
o  E ' x
( , ) F i t . | .

o  o L
< r s  o

rn
co

:
C\J

I lg ls
I IF IF
I o lEs lis
Bi lsF l53i * f f  1 "3  r . . , Jiu lE'  l ;6
EP lF . i ;  lE .
s o -  t . a  . . l  l f r ' - 3
E- lg:E l8:x
H < E  | t a  o r +  l o  o * _

= U  i c - c o  l c i o
E F {  |  |
O O  | r n  l r n( E f  l c o  l or ? l ;  

h
l< ll
l co  ln r
I  l - r

o  |  ;  |  - , :
P  |  ' r t  I  u r c a

E I  t  |  :3.
6  l o  

t 6  
IE 'SFE

i  l . . i  i  lEo"fr lg r icl.5r
E 15 !  lh;* :
d  l r  

' l +  
l ' 5EE

19  :  l oo . ' 6 i

l > r
l-o c

L O
E  O ' r {
$ a 4
+J.r{ c,
t6 t+  tu
o l +
| E 0 L

g't s
g 1 g + J
CO.r {  L
\ f 3
.n (,)q-
O o
\ - d  o
r o z

l ' r o l u
l a r l a '
l l / ' l . n

. h l o
o l a }

E , n  l t o
o  v )  l o  o
E  6  l E  o
L  E  I L  1 3'r{ > .r{ l.r< >r.rr

LF +r rU lr+- +r 6I + r {  Q .  l [ - r <  a
t6  6  l r5  16

C E  I  g E
> c r c  l > o g
O s ( 6  l O q oz t z

E
c
,i

E
o

L

'r{
tf

r U E

> 6
o o .
z

lrJ

@
<E

o
F

z
UJ
v,
<t

v)
z
o

(J
<i

I

I
I
I

I
I

l+t
l s
l o
l c
1 , 6

E r-r
L O
c ) L
o. +J

g
1 3 0
O ( J

o 4  0
' r { C O
F { O L
t l E :
16 ' r {  ( l )

+ J E  t E
o @ Q )

t / ' t o E

I
I

l C =
l o + r
l 't{ F'l
l+ ,  . r i

l e  5
l o o
l o -
l o  g ,
l s  1 6
l ' d  =
I
i E !
o o
L 4

F E
o _ o

6 0
o c

E E ' 6
.6  C i .
= 6 o -

l L
l a j
lq-
l { f
i J
l-o

l o,
.i .!,
3 L
g o
o . Y
L L

d

E E
o

+ J O
o C
o o

q N

l > r
l L
l r E  o
l ( ' ,  q '
l ( '  L
l o  3

( J ( ,

o ( 6
c o

O F I
E O
.ri L
> + J
o c
L o

O - g

z
o
H

o-
H
e()
@
l,^J
o
a
z
o
H

<E

o

l F l

| '-l

1 6  > r  E
1 / ' J C
l . c . . r  O
l + r r i E  C .
l'F{ (t c
1 3  =  o + r
l q c
l>r .h O tt ,
l r { L c E O
l c L C ,  O . F r  R r
l E + r . r i g  r -
l O  6 + r  O j  ( 6
. g  3  o  o - c

r i 9
o  o  3 l |  ( , )
+J r{ En O .F{

. o o  1 g
o 6 L ( , '
t  ( ,  # 1 J
J .r.r ..rf g

F - { F f  ( ,  E , 6' r {  C 3  L  o
t6  0 . , !  o  o
L  6 d  G L E

l c
l o
l'rt
I t
| ' ? r
l E o
lE  +r
l ( 6
l . h
l : I t

l O r {
l >  o
l o  ( , ,
i L
CLE

o 3
o .lo o
+ ,  g F {

C' l+
o c L
l - o E
3 3 1 6

r i ( ' ) O
- d L
1 6 t | + r
L O o

l o
l s
lFi 4
l r U
io  t+ -
l l J  o  O
l - c
l Q  |  6
i d c
i.r{ S O
A +J .ri

J . r i  +J
(J  3 ' r r
o 3
+ r o c
( a f J o

c l J
o r E
+J .F{ lo

r l C
o q ( 6
L E  4
5 O sr . r , t

F i t J E E
' r i  L L
t 6 g o o
l! ' r{  +, A

l o
|  ! o
| ' r{-g rn
|  > + r  o
I  o r . t l  o  3 s
l q ) + r  o  L + ,  a J
lS 'rr .r{ Q. 16 C >
l+r (,,r+- .-c O O
|  . F {  O + r . r {  L
l+, Fl +J +J +J A
l (J  (d  L  g  16  a
io (, (1) (u 0 L (6
G L O t . r L . r - { 3
t,) o. 3+,, '  el l( '
C  t o , 6 F i  r 6 . F t  f 6

' t{ 'd .r.l I t*
E  O  t 6 ' t {  g E

O  E L I +  o  o
+J O .r{ .r{ (J +t

+ J >  L  c ,
O  t '  O  .  O F t  3
L 6 L 4 J > i 6 L
J 3 A L  . F l + ,

t { J  O E + , 1  o'Fr  tJ  E O-(r . r {  C
t s  o  c  o o  c  o
t r L r U L c ) . r { u

l o
l c
l o  > r
l N  - o
I
l l  o

I t L
Iti rd
l 3 - o  ( ' }

i t L t r
= o

-Y +J -r{
L r J 4
tg 'Fa ta
E u  l -

o
O + r  o .
+ r c o

@
o > o
L O e
5 L / 6

F{ CL l+-
'?{ L
1 6 0 f

t ! + J  ( a

f c +r o
l'.1 c I +r
l f 6 + ,  O  + J
l E  c  >  3 E
I  o o o o c
l - O  E  L + r  6
l g ' d  O -  l +
lt5 E +J t i  16
I  O O C O o
l o  l ' + J  o  c  L
lro E :r 16
l 'Fl O (,).r{ L C
r > 4 r o E  + J O

O  r c  L  o  L . ! . i . . i
L.F{ = l ,  O E (,)
G L L ( , )  L O

o . r 6 b  3  o  r -
o o o o o o _ o  I
+ ; | . E  r {  I

o .  C t |  C ,  o  I
O C L r { O  S N  I
L  J E  0 - d  E + r . . {  |
:  L + r  t 6  E  I

r -  C J J . F I  O  O . d  I' F { . r i  C l 3  L E  g  I
G  6  O E 4 r - H . r {  I

l ! + J ( r $ o o E  I

lr,

<E
o

Ei
o

aY'

(\

(l

€
In
o
(n

n
D

)
o

J1
D

r)

!n
c0

N

o

rjl

o

o
N

€

o
z

(n
I

+
N

l ( a
N
I t F
+ o
D
Z r o

-  ! f i r  l cv

. , \ l l iJ
*- ' .  l . {*  l **
I t +  l l l { -  l t r -' o  13"  lg"

z a  l z -  i z c l

N
I,\
l ( \

t l f
n o

Z F I

N
I

t\
I N

N
t t F
n o

Z N

1-8D

c,
o
o

o
z
I
z
H

z
H

=
-l t\- €
(t) o\
( E F

( 2 J

, e ,

O < E

t ! l
o < r
r O
x o \
X d

9
- 0 4 ,
:. <E

z
l < E' h

z
<E
CL
=o
(J

l&,

lr

<E
F

E
o
)
d

efl

+J
d
o
U

$
a

F{

B1

tr
d
F

Ol

(t)
z
o
H

G

o
H

O N

F O
a ct1
H 6
J Cr.



l a
l c
l e z
lO r<
l . o
l14, lr,l
l> lr,
ipr C.>
F O
<E O.
o a o .

o J
H G
Z H
r+ (J
t H
o o
< E >

la

l o
l ( ,
l c
l o
I t -
l o E
l t | ( ,
l s  o
l o o
l a \
l ( )
l + , J
l s ( / )
l o
l E  c
I u).l '{ O
l o  ( J
I  O  E ' r {
l g ) d t { -
l ( 4  o b
r<t -c o

ro
€

:
il

l o
l s
l Q )
l L
l o =
It- (,
l c o
l o o
l e \
t u
l + J  J
l c o
l o
l E  e

I  ( , ) . r i  6 ,
i o  ( r

O  E ' F {
r , ) F i t f
( / )  O l !

< g €  o

\o€
an

l o
l 9
l L

l o
l L
I O E
t ( F ( ,
l c o
l o o
l o \
t ( )
l+ ,  J
l s  ( n
l o
i E  c
(/ , ' r i  O
o ( J
€)  E ' r {
O r r B -
( , )  o b
< E - C  O

\o
o

aY)

N

l q ,
l r J
l c
l o
l L
l o E
l { | ( 2
t c o
l o o

I <-r
1 . | J . )
l c ( r )

l E  c
I  ( , ' F {  O

t h o
O 1l .r.t

( , )  o r +
c s  o

!O
o

(n

(\

l o
l ( J
l e
l o
l L
l o =
t t | ( ,
l c o
l o o

l o

l s ( r J
l o
E C
{, .F4
o
O E
O 1 1
1 1 ' 0 )
< r s

\o€
(Y)

(\I

n

t-
<E

a

z
ir,
E
E

(J

l c

| 'r{

l + r
l >  e
. 4 6

6 t
c o
o E s
G L O 4 J

4 J L
t 1 t 6 =
't'{ c,|t
> ( t

' F l > O
( ) Z

c
o

I
6

E
o t
+ r o
1 6 S
( ) + J
. E L
> =

tf

o o
z z

l > t
l-o c
i  L u )  o
t, O fO .r{
o ( J  I
+ J . F { 3  ( J
, 6 | + o  . t 6
t . ) i + -  3 N N
t 5 c , o  I  L

en't'r O d €
r J n c O  l 4
@ . r { L ( \ N L
\ 3  l 3
\O (''13 > r/t l.t.
O  o  g ( > c o
\ . d r d Z 2 O
g'f z

L

o

c)
,6

E
O L

4 ( l )
6 s
L' +J
t 6 t

tts

o o
z z

g

o

(,
t6

E
T D L

4 (!)
t4 -c
0 ( . ) 4
t t L

ti-

o o
z z

i c
i O

'r{

I
t6

15
O L
+ ) o
t6 -c
9 4
, g L

t^l-

o o
z z

lJ.l
F
<E
@
<E

o

z
I
<E
F

a
z
o
H

F()
c

_T__--
I
I

I

z t
o l
H I

F I
o -  l oH  l s  s
e, l.F{ gl
( J  l E ' r t
A l o
tr, l1J
O  l o  c

l o  o
tn I CL.rr
Z l + . t
O  l o  6
H l+,r r.t
l- | .rr
< E  l o | +
)  l f -  ' ' r
O  l =  + . r
H  | r r C

I  t6 ' ro
l l l ' r {

|  ' e 4  I  - - r u t -

|  + ,  E . r  . F {  l E  o
|  ' d L = B ' u  l a t
I  E  C i  L  O  O E  l o
i  L # @ 4 6 d $  l + . r s r
i  C )  Q - r 6  o + r  I  c  o.  G L - C  F i  O . r i . r {  l . g . n  g t

+ j  O  3  C l t  6  l + J -  L
/O.F i  -C E.4  O l . r r . r<  16

. 3 + r  J  =  t . l - {  i _ a  o - c * ,
- t  u  a $  l - t + c r if f  : t  >t l+ (J O o i> o A:g  O F r  O  t U - C  O  O  l r r  > . H  g

.i  .c g +r -c o- lo--o = d.
s i J E u | t |  4 o  l t r - - . =' d ' d  O  E  O  E  . F r  l O * . r  t - :
E  5  u  O  O + r O  l c r . F  $  o r
_  .F t ' - {  L  |d  i  E+. t  O
9 9  o + r  ' o b  r  i o  r -  o  

-

c  g+J . r {  ( , )  E  c )  l+ l  o  3  0-F . i  o  . I t  o+J  C O I  O. -  c
# . d  O  C  C _ C  O o .  l O  , r . ;

3  q  =  ( , . ' - , r  E  o  l = - c  o  l -
tt L ri E.r-{ +J +, i-i +l rr Og O'r{ E .!t C (,) i..r ,n ,:
- q s r 6 c c o o . 5  l o + c o( )  Ot ' l -  t6 ' r {  1 ; r  E3 l r r  O. . r  r -

l 1 4
! l ' r J

l o ,  I  E
I U  I  L
1 6  |  o
lr+ I a-
i L r i  I
l r l . i  I  o

( a - d  I
( r l + . ,

+ J  l t t l =
L  E  l c  o
C, O l'r{ .C
>  L  l g + r'F{ b l.rr .r<

E  l E  3

O  o  l o o
+ , 3  l c  c

t6 l.r{ O
O l*l .tr
L f.r lcs *t
5 b  l 3  t o

Ft o l.rg s-
. F 4  C  l C  O
6  3  l o  o .
t r !  l c ; o

( / ) r E
c e n  o ) og r  o  c + r  c  og  O ' r f . r . {  f . r i  r i- r {  c r+J+J  O E ( ,

c  g . ! . {  L ' -c  ( )
.r{ (6E f - iJ DtrJ
E . i o  c E . F i  g  i

!  O  s  3 - x  O  I
+J o (J o o,r+r I
e ( J  ( - ) t n L c  i
f  u a d  C  1 6 . r l  i
o  1 6  o s  I
c .n . .r{ (J >r I
O  t r E + t 4 r t ' t 1  i
C, -ri L .d rd .r{ +J i

o  E  L E  c . r  i
O | o + J  l - o - o  I
+ J o  o o . > a  I

' F { O A O - C . F {  i
O { ; - C  . 5  |
L.ri .iJ o 5t'1 -; ;
5  >  - C  C . r {  L . y  I
1 ' . ! € + J . r { E o o  Ir - { + J + J  c L + J o  i
,6 o.r {  t r . i  o rg i  I
r t 6 3 o E n - 3 u  I

l.ft
l €

trJ l\
F l o
o l \

l o

f l n
l c o

l \ o
l o
lo '

tn
@

rn
o
91

lri lLrt
co lco
\ l \
() l rn
(Y) lO
\ l \
co io\

D

D

h

o
z

(\
I

\o

l c l
GI
r b

r n o
€
l a

i c \
t l

l o t

l i c . i
l e {
l i t i
l , n  o
l c o
i 2  - ,

(\
I

GO

i c\t(\
I t f

rtl O
ao
z c \

CV IN
r l t

\o lco
F {  l d

l N  l t . . , l( \  lGl
I t F  l l t s

ttl O l.n O
o f @
Z N  I Z a

(\
t4-
o
(\

!
I

1-8E

E
o
@
H
-

o
z
(,
z
z
H

E
a t F- o

t f i q
<E
( ? J

t E

o < E

t r l
o *
- O
x o \
; F {

I
- e ,
A < E

z
s ( l' b

z
(t
a
E
o
U

lrJ

<t
F

r(t
o
F
d

.F{

+J
c
o
o

stl

F{

EI
Fl
tr(
F

O1

V J
z
o

<E

o
H

ll.

O ( n

F O
a g l
H t 6
J A



d,
o
tJ)

o-
(9
2

2

=
t\

. a @
o\

V , P

(5
. F

. L
J A .
t{

o
I

l!
o s l

@
= o \
o
tn
t r L

F . =

o c ,u
l r ?

=
o-=
o
(J

UJ

t!

=

tn=
o

5
o

TL
o

v,

-o

J 5
< o
C - ' >
O lJ.,
. ? F

e , o
e =
aJ't =
> e
I{ IJJ
F C J
< , -o t o
F ( J
ar,
>r gn
z, c5
H =
= r d
o o
< u J

UJ
(J
c)
G
o-

!t
,o
o.
+t
c
E
vl
IA
o
t
.A

@

N
AJ

rg

o
(J
c
o
L
o

ta-
c,
o
u (J
+ r J
a 6

E C
O . s
o
o t t
o ?
v r o
< . a
@
@

o

G'

o

a.l
|E
L

+t
vl

c,
. P

E'
,g

-o
E
o

+t( t c
( J o
Gl .e

o o
- E

o

+t
.!
L
+,
o

€
IE

.cI

E
o

+J
c t =( J o
tll .-

o o
2 E

!t
o=
IA
.A

I

I
rfl

I
o
o
o
(J

co
co

E

,o
q.

+t
G

E
1
vl
o
vl
vl

tt',

t/,

=
u,
c,
E
(J

o
+t
(J
6

! t L
o o
P E
.U +r
C L

. ? =

E t{-
L

o o
t - =

E
o

. F

+,
(J
ru

E
O L
+t o,
( t 3
lJ +t
, U L

tf

o o- =

c
o

.fJ
IJ
(t

E
O L
a-r (lJ
G E
( J + )
t u L

b

0 0- -

c
o
+,
L)
G

E( U L
+ r o
. ! s
C' +'
, 6 L

la-

o o
2 =

E
o=
IA
t

I

I
tJ')

I€€
o
(J

o\co
@
N

o

Eq,
+,
,E
c

E
o
+,
o
(J

|rJ

6

o

=
IJJ*,

tn
z,
c)

(J

o
. P o

+r ot
E C
O t t . r
| , - o c
=  C l l . r

c ( '
7 , ( , + '
. ? E C
o o o

(J
C e
O - + r  ( U

. F , t ' L , + ,
v r l t , !

- ctrE L
= c O + ,
E  O  L . e

t D -  O . g

GI
I(n
I

rn
I

o
@

t
2
L
o

(L

tn
,tt

e
F
V,

-
o

c
E
(J
.n
rlJ
cl
-
o

)o

+ t c
C . e
o
= E

o
t|- ra-
O . r

(J

+ r ( u
o o .
o t A
E + ,

3A .-

36E
. a o ,

o + ,  c L
L , U
= + t v ,

- .r llJ
. F E O
l U . r t !

l L - / ,

+r ttc o
( l l . e
= t l -

l + ( J
( f o ,
o o .

o
+, +t
0 J  O . e
t d F
E r -

tA q,
o c a .4 r o

.p tn
( u + r u J
L  ( ' 0
= + r C L- ' =  -

. F E
flo .r C

l r L p r r

IA
o
+,

+,u
4t

ctl
f : + J

c F
E q ,

o.
Ctl
C G

+, +t
C ' =
= o

E G
c + t
O . p
C J T

+,
oc,
o
+,
c

o
o.
o,
E r
L
,g

E
(J
v r E

. ? o
E + t

+,
q , E
+ r L
r E ( l ,
3 a

E
aJ
c
I
E
o
L

c
o
+r
c
o
c

. F g

EE
H E

(t
+,
c
9l
E
o
L

c
o
+,
E
o

. = c

EF
H E

tl,

o

@

rn

€
@
GI

o

o
N

N

@
€o
(v)

o

o
o
(r)

o

@
@

G'

o

I

1
lrl

I
o
@
o(,

o
2

I
st

I
o\

I

o=

I
(vt

I
or

I

€-

I
rn

I
o\

I

o-

c,
I

(v)
I

ttt GJ

l l r
o o
o- -

GI
I

G'
I

rn Gl

I t r -
o o
o
- G l

E
o=
c,,

+,
E
o
(J

I
st

u,
CO

ADDITION TO t f

!  Table 1.4-1 Pas,e L-8A-E !  lTable 1.4-L Pas,e 1-8-F Date 07107189 !

1-8F



I . 5  M INE  IDENTIF ICAT ION

S ince  t he  t h ree  rn i n i ng  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 1  u t i l i ze  sun f  ace  f  ac i l i t i e s  i n  t he  same  gene ra l  a rea

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

thnee operations are treated in this .[!-f-nfn:f--p-efi[i-t*lpp-I-f-Lg!L9-J! as

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

' I he  
"Sky l i ne  M ines  "  r r l 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  r r r i t h  ce r t a i n  a reas  be ing  m l r red  sequen t i a l l y  a t

d i f f e ren t  dep ths  w i t h  s l i gh t  va 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 j . 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 :

|Y.l.i-ne**Qper e t-r.er Seam to  be  M ined

5ky  l i ne

Sky l i ne

Sky l i ne

M i n e  N o .  I

M i n e  N o ,  2

M i n e  N o ,  3

Upper  O  I  Conno r

Lower  O tConno r  f rB r r

[ - owe r  O tConno r  r rA r l

T l r e  M ine  Sa fe t y  and

M ines  ane :

Sky l i ne

Sky  l i ne

Sky l i ne

M ine  No .  1

M ine  No .  2

M ine  No .  3

Hea l t h  Adm in i s t r a t i . on numbers  f o r  t he  Sky l i ne

42*O I 43 5

+2-O I  56  5

42*O 1 56 6

1 -9



1 .6  R IGHT TO ENTER

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

ou lned  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  u l h i ch  m in ing  i s  t o  occu r  a re  a  pa r t

o f  t he  Man t i - LaSa1  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  a l . so  shou ln  on  Map

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

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

to  Coas  t a1  S ta tes  Ene rgy  Company  and  Sky l i ne  M in ing  Company  :

F e d e r a l  L e a s e D-a!s . .ef.-.rs.s.se:t.ss..

c s-u-n.L-v-*L e.g-q. e

Carbon  Coun ty

Coa l  Lease

T 'he  1ega1  des  c r i p t i on

Ls-s"ued*Js

Emmet t  K .  O l son

Armeda  N ,  McK innon

Ma lco lm  N .  McK innon

Ma l  co lm  N  ,  Mc  K innon

Indc - \ p€nden t  Coa l  and

Co  k  e  Company

-Lrqirei.--l"s

Kanawha  and  Hoc  k i ng

and  Cok  e  Co rnpany

o f  t he  above  l i . s t ed

3/ r /62

9 / L / 6 5

L O / L / 6 4

5 / L / 6 5

2 / L / 6 4

.Q.e-le*e.f - r-s.-s-rans e

5 /L /74

c o a l  l e a s e s  a r e :

Utah

Utah

U {:ah

U tah

U  tah

024305

o4407  6

o1+223s

o147570

07  3  L20

C o a l .

t e.d"-en-al - -Qp g I*. !=-ea s- e*9.eJri aI- --t UJs-h:o. e q .1 91-

T . l_e__9_-,--.8*-*6 _ ..8 ._,--9.-L- Me r f d;.a.n-, U t-ah
5 e c .  1 3
S e c .  1 4
S e c  .  2 3
S e c  ,  2 4
S e c  .  2 5
$ e c  ,  2 6

S t " f * l / 4  S W * L / 4  ( L o t  7 ) ;
sE- - r /4  s [ -L /4 :
E-T /2  E-L /2 ;
W*L /2  NW-L /4 ,  SE- l / q  N t , f - " L /4 ,  S -L /2 ;
A l l  (  Lo t s  1  t h ru  + ,  S -L /2  N*L /2 ,  5 -1  / 2 )  t
E * r / 2  E - l / 2 ;

con ta i n i ng  1 ,  439  .  4O  ac res  ;
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f _e.d-era1__Qps-l-..t=ea.s-eLer:ea.L-#.U-ten-.o-$.&0-2.8.

T . 1 3 5..-,- -F .- -0.-.1-..,-,...-$.1-. Me-nidiqn,--UJ-Ah-
S e c  ,  2 6
S e c  .  2 7

S e c .  3 4

S e c .  3 5

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

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

.Le-d.eral--Q-s.a}--!-e-aq-s*--Qer-tnl--f U-La-h:Al+22,1"5

l-.--l-.1" ...S.,..-.,-. R -, ...-6 ..--t-,-.--9.!,- flLed-d ie-n-.*-Ulg.h
S e c .  l 1 :  S * l / 2  3 * I / 2 ;
S e c .  1 4 :  W - - L / 2 ,  5 N - 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 ;

F e d e r a l  C o a l Lease  $e r i a l  #U tah -OL4757O

-L----!..9-.S.*----n **- 0-"- E.-.--- . -9-L--Ss.r i di-a n-,---U.t-a-h
Sec ,  10 :  Lo t s  3  and  4 . ,  E - l / 2  SN* l / 4  and  5 [ -L /4 ;
Secs .  15  and  ? -2 ,  n11 ;
Sec ,  23 :  W*L /2  E - . 1 /2  and  W* ' I / 2 ;

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

f-s{e.r-al*e-as-1 l-eB-qs-- $e.r.tal- t[t-eh:-QZl f zQ

J*--1.3*-9--,*..8-*--.9--E.,---.-$L-fl e-r-l-d.inr",-Ul-ah
Sec t j . on  13 :  Lo t s  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  B ;
Sec t i on  14 :  NE* t /+ ,  N*L /2  5E* I / 4 ;
Sec t i on  24 :  NE-L /4  N t ' { -  L /4 ;

con ta i n i ng  557  . 22  ac res

c ar-b-ql-Q.o u-n!v.- Q p a L--Ls B.g.-s:

J-s-'^,[shep*L-3*$-qu*Lh-,-8-ans-e---0-J-LIL*ALU
Sec t i on  24 :  Po r t i on  o f  W. I / 2  NE-L /4

Con ta in i ng  65 ,O  Ac res

The  I eas  es  above  l i s  { : ed  a re  sub j  ec t  t o  t ha t  ce r t a i n  Exchange

Agreemen t  da ted  Sep tember  g  ,  19?5  be tween  Va l l . ey  Camp  o f  U tah ,

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

e f f ec t  o f  t he  Exchange  Ag reemen t  u ,as  t o  t r ans fen  t he  oh tne rsh ip  o f

I  REPLACES !! TEXT
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coa l  r i gh t s  such  t ha t  Enengy  Fue l s  Co rpo ra t i on ,  ( no r r r  ou lned  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 l h i c  h  i s  l oca ted  no r t h  and  u l es t  o f '  t he

Conne Iv i l l e -Fau1 t .  The  Conne lu 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  shown  on  Map  1 .6 -1 .  Acu ta1  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 ln 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  anea .

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 rned  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 ima te l y  6 ,29O 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  ue 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  o r  o the r

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

o f  t he  Fedena l  l easeho lds .

Coas ta l  S ta tes  Ene rgy  Company  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  Uen tu re  Ag ree rnen t  e f f ec t i ve

Sep tember  8 ,  L978 ,  haue  ag reed  t ha t  U tah  F  ue l  Company ,  a  who1 l y

ou lned  subs  i d i a r y  o f  Coas  t a1  S ta tes  Ene rgy  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  Company  sha l l  have  t he

r i gh t  t o  en te r  t he  sub j  ec t  l easeho l cJs  .

The  pe r rn i t  a rea  r r r j . l l  i n c l ude ,  i r r  add i t i on  t o  l easeho lds  o f  t he

Fede ra l  Coa I  l eases ,  a reas  f o r  access  roads ,  conveyo r  be I t s ,

r REPLACES ! ! TEXT !
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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  acgu i red  by

Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne  Coa l  Company  a1 lo t r t ,

among  o the r  - r i gh t s ,  t he  n i g l r t  t o  cons t ruc t ,  ope ra te  and  ma 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 les

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  u ,e re  con fe r red  by :

(1 ) A  su r f ace  l ease  and  easemen t  ag reemern t  da ted  on  Augus t  6 ,

1976  and  en te r r r d  i rT  t o  by  and  be tween  He1en ,  N i c  k  and  Kou la

Marak i s  and  Kanau rha  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  punposes  o f  g ran t i ng  access  t o  and  i ng ress

and  eg ress  t o  and  f r om o the r  p rope r t i es  as  u reJ .1  as  o the r

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

leased  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 o rage  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  gna r r t ed  by  Leon  J  .  N i co la i des ,  e t  41 ,  t o

Kanc l t r r hd  and  l l ock i ng  Coa l  and  Coke  Company ,  Ene rgy  Fue l s

Co rpo ra t j . on t s  p redecesso r  i n  t i t 1e .

(3 )  A  Lease  Agneemen 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

r i gh t  t o  use  a  27 .83  ac re  pa rce l  l oca ted  nea r  Sco f i e l d ,

U tah ,  as  a  was te  rock  d i sposa l  s j . 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 i gh 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  Lau l rence  Rese rvo i r  (Map  I  . 6 -1 )  ,  p roposed  i n  1938 ,  was  neve r

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

resu l t ed  i n  case  f  j . 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 ,  1961 .  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 rvo i r  was

exc luded  f r om the  l eased  p rem ises .  A t  t he  t ime  o f  f i l i ng  t h i s

ggp l l c . a t i p_n ,  t he  Pe rm i t t ee  has  no  l easeho ld  r i gh t s  t o  m ine  t he

s i t e  on  t he  p roposed  Lau l rence  Rese rvo i r  and ,  t he re fo 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 l 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 j . 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 . [  Lease  U tah . .O4 .+O76  o r  a$  a  sepa ra te  Fede ra l  Coa I

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  m in i ng  r r r i . 1 . 1  be  ca r r i ed  ou t  u l 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

Penmi t t ee .  A t  t he  t ime  o f  acqu i s i t i on  t he  Pe r rn 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  E rea t  vo lume  o f  documen ts  i nvo l ved  r r l i t h  t he  ownensh ip ,

r i g f r t * o f *en t r y ,  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 ree rnen t s  have  no t  been  i nc l ude t i  i n  t h i s  App l i ca t i on ,  The

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

S ta tes  Ene rgy  Company  and  Sky l i ne  Coa l  Company  i n  Sa l t  Lake  C i t y ,

U tah ,  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  u i ewed  by  i n te res ted  pe rsons  du r i ng  no rma l  bus iness  hou rs .

The  Pe rm i t t ee  hc l l ds  no  i r r t e res t  unde r  any  rea l  es ta te  con t rac t s

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

ac t i v i t j . es  a t  t he  Sky l i ne  M ines  .  A1so ,  t he re  a re  no  pu rchasens

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

p rope r t i es ,
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L  , 7  CONT IGUOUS OWNERS

The  fo l l o re l i ng  l i s t  con ta i ns  t he

o f  su r f ace  l ' ands  con t i guous  t o

was te  rock  d i sposa l  a rea ) :

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

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

names  and  add resses

the  pe rm i t  boundany

o f  a l l  owne rs

(exc lud ing  t he

M i l t on  A ,  Oman
6  I  Sou th  Ma in
Sa l t  Lake  C i t y ,  U tah

Utah  Powe r  &  L  j . g  h t  Company
14O7  Wes t  No r th  Temp1e
Sa l t  Lak  e  C i t y  ,  U tah  84  I  10

N ick  and  Kou la  Marak i s
150  Eas t  l s t  Sou th
P r i ce ,  U tah  845O1

Phe lps -Dodge
3OO Pa rk  Avenue
New Yo rk  C i t y ,  Neu ,  Yo rk  IOO22

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 i ve r  D r i ve
P r i ce ,  U tah  845O1

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

Ha rd  De r r ybe r r y
P r i ce ,  U tah  84501

8 4 1 1 5

Es  ta te  o f  Leon  N i  cho la i des
c /o  Law  O f f i ce  o f  James  Jensen
190  No r th  Ca rbon
Pr i ce ,  U tah  84501

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

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

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 ) :

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

Un i t ed  S ta tes  o f '  Amer i ca
Depa r tmen t  o f  t he  I n te r i o r
Bu reau  o f  Land  Manageme  n t
237O Sou th  23OO Wes t
Sa l t  Lake  C i t y ,  U tah  841  19

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

pe rm i t  boun t l a r y  (  exc l ud ing
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Ka ise r  S tee l  Co rpo ra t i on
3OO Lakes ide  D r i ve
Oak land ,  Ca l i f o rn i . a  94666

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

Kemmere r  Coa I  Company
F r  on t i e r ,  Wyoming  83  121

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

l . J tah  Poure r  and  L igh t  Company
I4O7  t r {es t  Nor th  Temp le
Sa l t  Lake  C i t y ,  U tah  84110

Uar i ous  o rgan i za t i ons  ho ld  i n t e res t ,  as  oue 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  r r l i t h i n  pe r rn i t  a rea  boundan ies .  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 :

Kanauha  and  Hoc  k i ng  Coa l  and  Coke  Company
P  .  O ,  Box  5O7
C lea r  C reek ,  U tah  84501

Rou t t  Coun ty  Deue lopmen t ,  L td  ,
c  /  o  Ene rgy  Fue Is  Co rpo ra t i on
Th ree  Pa rk  Cen t ra l
Su i t e  9OO
1515  A rapahoe
Denve r ,  Co lo rado  SOZA?
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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  names

the  was te

a n d

r o c k

add resses  o f  t he  owne rs

d i sposa l  a rea :

Su r face :

Coa l :

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

Wes  t e rn  Rese rue  Coa l  Company
Denve r ,  Co lo rado
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1 , 8  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 ng  i n te res t  i n  l ands  o r  m ine ra l s ,  a  po r t i on

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

1 .  836 .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  I  ,  1980  ,  f  nom Ka i se r  S tee l  Co rpo ra t i on ,

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

desc r i bed  ds ,  t o  r r r i t :

ln .-T otlns h i p-_...L1,$o-ULh--_E-e n-gC_J--LaeJ

I u..Tpwnsjlrp

Sec t i on  I  3  :

Sec t i on  24 :

Sec t i on  L7
Sec t i on  18

Sec t i on  19

Sec t i . on  20

I  3  Sou th  .  Ranqe  6  Eas  t

NE  L /4
58 .  L /4
NE  L /  +

L /2
r /2

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

t /2
L /2

NE I /+

5W T /4
SE .  L /4

sW L /+  (Lo t  4 )
SW L /4
NW t /+  Lo t  1 )
NW L /4

NE L /  4
NN L /4

S
S
Stttl
st.
NW
NE
N
N

2,  5 .O  ac res ,  mo re  o r  l ess ,

by  way  o f  a  Lease  Ag reemen t

the  He l l en i c  0 r t hodox  Chu rch

to trti t :

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

da ted  Sep tember  18 ,  f 980  be tween

and  t he  App l i can t ,  descn ibed  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 rne r  o f  Sec t i on  L7 ,  Tou lnsh ip  13  5ou th ,  Range  7  Eas t ,
Sa l t  Lake  Mer i d i an ,  and  runn inE  t hence  No r th  a l ong  t he
Eas  t  bounda ry  l i ne  o f  t he  Sou theas t  Qua r te r  o f  t he
Sou th r r r es t  qua r te r  o f  sa i d  l i e c t i on  17 ,  a  d i s t ance  o f  460
fee t ,  mo re  o r  l es  s  t o  t he  po in t  whene  sa id  Eas t  bounda ry
l i ne  o f  t he  Sou theas t  qua r te r  o f  Sou thwes 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  Ecc les  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 .

I ADDITION TO ! ! TEXT
!  Sect ion 1.8 Pase 1-17 MecLion 1, .8  Pane 1-17 Date 7/15/87 !
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No su r f ace  d i s t u rbance  o r  unde rg round  m in ing  r r l 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 r  m 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 l 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 r ec t l y  o r

d i r ec 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 .

I ADDITIOU TO I ! TEXT t

I  Seet ion L.8 Pas,e 1-17 !  !  Sect ion 1, .8  Pas,e 1-17 Date 7/15/87 !
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1 .9  AREAS DE$ IGNATED UNSUI 'TABLE  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 'U r fa 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 l :  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 iew ,  Sec t i on  552  (6 )

o f  t he  Sun f  ace  M in ing  Con t ro l  and  Rec la rna t i on  Ac t  o f  I 977  (  P .  L .

e5 -87 )  ,

The  Pe rm i t t ee  recoEn i zes  ,  howeven ,  t ha t  t he  pe rm i t  a rea  may

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

env i r onmen ta l  base l i ne  i n fo r rT ra t i on  con ta i ned  i n  Uo lume  1c1ea r l y

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

an  anea  r r r h i ch  i s  unsu i t ab le  f o r  m in i ng .

' I he  
Pe rm i t t ee  does  no t  p ropose  t o  conduc t  o r  l oca te  su r f ace

fac i l i t j . e s  u r i t h i n  3OO f ' ee t  o f  any  occup ied  d r r l e l l i ngs .

1 -18



1. IO PERilIT TERI,I INFORIIATION

The  fo  I  l ow ing  i n fo rma t  i on  i  s  p resen ted  to  i den t  i  f y  pe rm i  t  t e rm

requ i  remen ts  and  s t i pu la t  i ons  ,

1 .  10 .  I  The  Da te  o f  Cons t ruc t i on  commenced  on  June  24 ,  1980

upon  app rova l  o f  t he  M in ing  and  Rec lama t i on  p l an .

1  .  1  O  . 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. 1 Mine No.2 Mine__!Lo_3
F i r s t  coa l  P roduced  June ,  1982  Lggz  Es t .  oc t . ,  r g8 l

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 r039 .54  4 ,021 .5g
Work ings  (L i f e  o f  t ' l i ne )

Ver t ica l  Extent  o f  t t t ine
Work ings  ( t i f e  o f  M ine )

ac res ac  res

Sur face  to  Sur face  to  Sur face  to
I ,  500  '  max  1 ,  500 '  max  2  r  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 fec ted  ( l i f e  o f  m ines )  i s  l ess  than  the  comb ined  to ta l  o f

t he  a f fec 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 f i t i e s  assoc ia 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 l ine  No.  I  Mine No.  2  l , I ine  No.  3
Ex ten t  o f  Ho r i zon ta l  h l o r k 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
1 ,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 .

! REPT.ACES ! ! TE)cr !
!  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  i on /  i ns ta  I  l a t  i on  o f  su r face
s i te ,  l oad ing  a rea ,  conveyor  be l t  rou te ,
pad,  e r€rs te  rock  d isposa l  s i te  and South

59 .11  ac res .

NEW DISTURBED AREAS PERI.TITTED AND TO

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

we l  I  houses ,  wd te r  tank

Fork  Breakou t  d is tu rbed

BE RECLAIITTED

ACREAGE

13 .92

36 .40

.26

6 .00

L  . 67

.96

59 .11

TO BE RECLAII{ED

ACREAGE

EXISTING DISTURBED AREAS

AREA

Lo adout

Po r ta l  Ya rd

Wate r t anks  and  We l l

Conveyor Beneh

Was te  Rock  D i sposa l

Sou th  Fo rk  B reakou t

TOTAL

pads

S i  t e &  Road

PERIT{ITTED AND

AREA

Access Road to  Waste Rock

D isposa l  P i t 3 .30

TOTAL PERI'IITTED ACREAGE 62  .4L

! REPI,ACES I I TE)ff 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
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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

Ce r 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  A -nendn ,q l t t  and

Hui-ns--Psrtle!-flp:p--Irs-e.Li-a:L
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bertif:;ate tf lnsurant e

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

Actdpg: Gas & il ining
355 l les t  Nor th  Temple

Drto: February 12 , t  987
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 lc lo ccrtlty thrt thc pollclcr clcsfgnetcd bclow rrc In forcc on thc cletc bornc by thlr Crrtlflcrtc.

ilAHE OF INSURED:

Addrcu:

The Coasta l  Corpora t ion  /Coasta l  S ta tes
inc lud ing  A l l  A f f i l i a ted  o r  Subs id ia ry
Coasta l  Tower
N ine  Greenway  P laza
Hous ton .  TX 77046. 

FOLICY I FOLICY 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 UI]TWALUCSTY'C OF IXST'RA}ICE

Worke r ' s  Compensa t i on
Emp loye rs  L i ab i  I  i t y
Texas /0k l  ahoma
A l  I  0 t he r  S ta tes

Comprehens ive  Genera l
L i ab i ' l  i t y  i nc l ud ing
Con t rac tua l  &  P roduc t s

Comp le ted  Ope ra t i ons
Texas
A l  1  0 the r  S ta tes

uomprehens 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

f NSURANCE COMPANY(|ES)
ISSUING COVERAGE:

A) Insurance Comoanv of North America

St at  u tory
$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 /ea .  emp loyee-D isease

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

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

PO. Box 34429
Houston, Texas 77 236-U29

Tel. (713) 783-6440

Thla oar flcata ot lnturrnca nalthor aftlrmatlvaly nor nagttlvdy rnandl rrland! or rtlar! tha covatlga rtfordad by trror. pollcy(l..)

$rlch numbarad abova and whlch lttuad by companla! llstad balow.

Should Iny ol tha tbova dalcrlbad pollcla! ba crncallad batora tha arglrrtlon dalc tharlot, thr lrtulne conprny wlll mdaavot lo |nall

__3Q_ drya *rlttan no ca to tha tbova nrmad carllllcata holdar. but lrllura to mall ruch noltca lhrll lmpo|r no oblleallon ot l||bllllt
of rny klnd upon lha comprny, or upon lhlr lgancy.

At,thdlt d n oc..ntalhro

,/
,/

scF-28254799
scF- 28254805

rsLG051l5395
rsLGo51 15334

r sA- 4937 57
I SA-478296

r / r /87-88
r/U87-88

Ur/87-88
U U87 -88

U U87 -88
r lU87-88
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Ge rtifirnte sf lnsurante

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

wt€ oF rx3jt^xcE

Thta c.r flcrta of Inrurrncr natthar rtftrmrtlvaly nor n.grtlv.ly rmcnd!, .rtandr or rlt.tt thc coY.ng. rttordad by lhor Pollcy(l )
drlch numbarad abova rnd whlch llluad by comgrnla! llrtrd balow.

Should rny ot tha abova dalc?lbcd potlcla! ba cancallcd batora lha crplrrtlon dtic thartot, lha laluhg @mpany wlll andxvor lo tilll

-30--_ dryr wrtttan nottc. to th. rbovc nrrn.d ccrtlllcrtc hold.?, but trllur. to mrll such nollc. rhrll lmgo|r no obllertlon or ll.blllly
of rny klnd upon thc comprny, or upon thls tgcncy.

TNSURANCE @MPANY(|ES)
ISSUING COVERAGE:

. . . . . .  A )  I nsu rance  Companv  o f  Nor th  Amer i ca

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 .
aggrega te  excess  o f
$500 ,000  Combined  S ing le  L im i 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 77236-64,29

Tel. (713) 783-6640

TO:
Addrru:

Drtc:  February L2,  1987
Rc: Skyl ine Mines

NAHE OF INSURED:

Addrorg:

Thlt lr to ccrtlty thrl thc pollclcs clcrlgnetcd bclow rrc ln torcc on thc drtc bornc by thlr Crrtlflcrtr.

The  Coas ta l  Co rpo ra t i on  /Coas ta l  S ra res  Energy  Co . /Sky l i ne  Coa l  Co .
i nc l ud ing  A11  A f f i l i a t ed  o r  Subs id i a r y  Compan ies
Coas ta l  Tower
Nine  Greenway  P laza
Houston ,  TX 77046

FOLICY I FOLISY PERIOO FOLICY UIru\'ALUEI

I ' lorker'  s Compens at i  on
Employers  L iab i  I  i t y
Texas/0k I  ahoma
Al  I  O 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  Opera t ions
Texas
Al  I  Other  S ta tes

iomprehens i  ve
Automob i  le  L iab i  1  i t y
Tex as
A l  1  Other  S ta tes

scr-?8254799
sc F-2825480 5

rsLG051r5395
ISLG051r5334

rsA-493757
r sA- 478296

U U87 -88
t /U87-88

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

r / r /87-88
UL/87-88

B)  Pac i f i c  Emo lovers  Insurance  Company



T  ,  L 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 t ruc 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  appenc led  t o  t h i s  sec t i on .

I den t i f i ca t i 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 he re in .  Many  o f  t he  agenc ies  l i s t ed  had  reu ie r r r

r espons ib i l i t y  on l y  and  rnay  no t  have  subm i t t ed  a  numbered  pe rm i t .
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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 . " I N G  O F  A P P L I C A T I O N

The  Pe rm i t t ee  r r l i l l  s imu l t aneous l y  f i l e  a  comp le te  copy  o r  cop ies

o f  t h i s  f f i  r r r i t h  t he  f o l l ow ing  agenc ies :

-14  cop ies

,  Gas ,  M j . n i ng

Su i t e  350

U tah  84  1  BO-  1  2O3

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

Brooks  Tou len

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

Denue r ,  Co lo rado  BO2O2

I t  c o p i e s

Bureau  o f  Land  Managemen t

U tah  S ta te  O f  { ' i  c  e

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

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

{ +  c  o p i e  s

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

Man t i . - La5a l  Na t i . ona l  Fo res t

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

P r i ce ,  U tah  84  501

*  cop ies

Carbon  Coun ty  C le r k

Canbon  Coun ty  Coun t  House

Pr i ce r ,  U tah  84501

1  copy

*Cop ies

M in ing .

as requ i red  p rov ided  by the  D i v i s i on  o f O i I . ,  G a s  a n d

Sta te  o f  U tah

D iv i s i on  o f  O i l

3  T r i ad  Cen te r ,

Sa l t  Lake  C i t y ,

L -25



1 .14 .  NENSPAPIR  ADUERTISEMENT AND PROOF OF  PUBL ICAT ION

In  comp l i ance  r r 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

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

i nc l uded  a  des  cn ip 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 sh r l t J  a t  l eas t  once  a  u l eek  f o r  f ou r  consecu t i ve

weeks  .  Exh ib i t  I  .  14 - ' 1  r ep resen ts  t he  announcemen t  a$  i t  appea red .

P roo f  o f  pub l i ca t i on  was  f o ru l a 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 in j  ng  r r r j . t . h i n  f ou r  weeks

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

r REPLACES ! ! TEXT
!  See t ion  1 .14  Pase  1 -26  !  lSec t ion  1 .14  Paqe  1 -26  Da te  07112189 !
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EXHIB IT  1 .  I 4 -1

ANNOUNC EMENT

LEGAL  NOTICE

Coas ta l  S ta tes  Ene rgy  Company  and  Sky l i ne  Coa l  Company  o f  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 enewa l  unde r  t he  l aws  o f

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

The  p ro j ec t ,  wh i ch  i s  known  as  t he  Sky l i ne  M ines ,  i s  ope ra ted  on

the  l easeho ld  i n t e res t  ou lned  by  Coas ta l  S ta tes  Ene rgy  Company  and

Sky l i ne  Coa I  Company .  The  l and  on  wh 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 thu res t  o f  Sco 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 e1d  "  Quad rang le  rnap  .  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 I1  o r  pan t  o f  t he  f o l l ow ing

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

Company  and  Sky l i ne  M in ing  Company .

[_s d e. r:e 1.---t"egg-e"
Utah  O2O3O5

Utah  A44O7 6

U tah  0142235

Utah  O14757O

Utah  O43  I  20

Q,o u-n.t v, Le es-e
Carbon  Coun ty

Coa l  Leas  e

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

Independen t  Coa I  and

Coke  Company

I ssued  To

3 /L /62

9 /L /65

LO/ r / 64 .

5 /L /65

2/ r /6+

D a t g g_f_. IS.g r.!q nS. e

5 /L /74Kanawha  and

Coa l  &  Coke

Hock ing

Compa  n  y

r *27



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

ANNOUNC EM ENT

' I he  l ega l  desc r i p t i on  o f  t he  above  l i s t ed  coa l  l eases  a re :

F ' ede ra l  Coa l  Lease  Se r i a l  U tah -O2O3O5

13  S . .  R .  6  E . .  SL  Mer i d i an ,  U tah

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

-Lei-il"e!-.Las-L*!s-a-s-s-€errel-U!e.h:*a$AQZ-€

l_.- 1 I -S .-* R . --..6 g-,-,--$-L Me [fj.f a.n-,--.-U t,ph

S e c .  1 3

S e c .  1 4

S e c  ,  2 3

S e c  .  2 +

S e c  ,  2 5

S e c  ,  2 6

S e c  .  2 6

S e c ,  2 7

5 e c .  3 4

S e c .  3 5

St { . *L /4  S t ' J * I / 4  ( L .o t  7 ) ;

5E -L /4  SE- t / 4 ;

E * r / 2  E - -L /2 :

W-L /2  N t ' l - L /  4 ,  5E*L /  4 -  N t " l - L /+ ,  3 -L /2 ;

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

E-r /2  E- r /2 ;

w* t /2  E- t /2 ,  v t * r /2 ;
Lo ts  I ,  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  3 - I / 2

exc lud inE  Lawrence  Rese ruo i r ;

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

NW- -L /4 ,  NE- t / 4  SW- l / 44 ,  N -L /2  S t , l - l / 4 :

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

Lelterel...9.e-a1,-Le.ese--s.eru.aJ-f U.!.eh:9-UUZl5

T.. ... .1 3*,9 , . -R,-..6-.-E-.-S l=. M-eltd-l-A l-,--U-teh
Sec .  11 :  S- l /2  S- - t /2 ;

S e c ,  1 4 :  k r f * L / 2 ,  S W * L / 4  5 E - I / 4 ;

con ta i n i ng  52O.  OO ac res ;
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EXHIB IT  1 .  14 -1  ( con t rd )

ANNOUNC EM ENT

-[s_q!_e-l:el !-gjl-]_ L.eas-s_Jge r:r.a 1 _.- f U-t a h :-Q 1 4 7 57 !

T .  13  5 . .  R .  6  E .^  SL  Mer id ian .  U tah

Sec .  10 :  Lo t s  3  and  4 ,  E - t / 2  S t ' f - L /4  and  5E -L /4 ;

Secs .  15  and  22 ,  A l l ;

Sec ,  23  V t *L /2  E -L /2  and  W-L /Z ;

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

-Led.e-re]..- -Qp-e 1 -Ls.s se-*9-e.ree-I--tU!el, Q ? Ll -? Q

T . - 1-3--S._-_B_..*-C .F . . 9.1* _M.e.n.ldj qn,_.Il t-.Ah
Sec t i on  13 :  Lo t s  1 ,  2 ,  3 ,  + ,  5 ,  6 ,  8 ;

Sec t i on  14 :  NE- t / 4 ,  N - I / 2  SE* t / 4 ;

Sec t i on  24 :  NE-L /4  NW-L /4 ;

con ta i n i ng  557 ,22  ac res

I .ai:heL-c- s!rn!r- Q p s 1--!e e s-e

Townsh ip  13  Sou th .  Ranqe  6  Eas t  SLM

Sss-ti-e.n_L4.:_. .. W;_1 / L.-N_E

Th j . 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  ac  ces  s  r oads  and  ra i l  l oad ing  f ac i l i t i e s  ,

l oca ted  i n  Tou lnsh ip  13  Sou th ,  Range  7  [ as t  ove r  a l l  o r  po r t i ons

o f  Sec t i ons  17  and  18 .  R igh t s -o f -u ,ay  and  sun face  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  anea  t Jou ln  Ecc Ies  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  above ,  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

r -29



EXHIB IT  1 .  14 -1  ( con t r  d )

ANNOUNC EMENT

cJ i sposa l  s i t e  f  nom the  Geo rge  Te lon i s  Es ta te ,  l oca ted  i n  Tou lnsh ip

13  Sou th ,  Range  7  Eas t  SLM,  Sec t i on  4 :  S td  L /4 ,  NN  t / 4 ,  con ta i n i ng

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

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

U . -O+4O76  and  Sco f i e l c j  Rese rvo 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 en  f  i l i ng ,  cop ies  o f  t he  pe rn r i t  app l i ca t i on  r r r i l 1  be  aua j . l ab le

f  o r  i nspec t i on  a t  t he  f o l l ou r i ng  l oca t i ons  :  U tah  D i v i s i on  o l :  O i1 ,

Gas ,  &  M in ing ,  Sa l t  L .ake  C i t y ,  U tah ;  O f f  j . ce  o f  Su r face  M in ing ,

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

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

Ene rgy  Company ,  5a1 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 jec 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  I nay  be  add ressed  t o

D iu i s i on  o f  O i1 ,  Gas ,  &  M in ing ,  355  Wes t  No r th  1emp1e ,

Cen ten ,  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 l .  Company ,  t 75

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

Coas  t a l

Eas  t  4OO
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APPENDIX  A -1

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

M A S T E R  P I R M I T  L I S T

C O A S T A L  S I A T E S EN E RGY COMP ANY

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

5e  c  t i on

Se  c  t i . on

5e  c  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 r rn i t s

les-e-

A-1

B*1

c -1

1 -3  3



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

fo r  t he  t 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  NOTTS

app rova l s  r equ i red

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  w i l l  be  p repa red  t o  comp ly  r r r 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 r  ed

1 - 3  4
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2  ,  I  GENE RA L  ENUI  RONMENT A  L  RESOU RCES SUMMA RY

The  env i r onmen ta l  r esou rces  i n  t he  Sky l i ne  p ro j  ec t  a rea  haue  been

ind i v 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 r rna 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 ' on  supp len ren t  t o  t he  ma te r i a l  p rev 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 ' tE

SPECI  F IC  ANA LYS IS - *Pa r t  2  o f  t he  f i na l  ENUI  RONMENTA L  STATEMENT OF

DEUELOPMENT OF  COAL  RESOURCES IN  CENTRAL  UTAH,  ThesE  dOCUMCNtS

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  cJocumen ts  whe 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

repon ts  f on  each  env 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  r r l ho  a re  recogn i zed  as  expe r t s  i n  t he i r

i nd iu i dua l  { : i e I 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 eu l i ng  agenc ies  r r r i 11  have  ava i l ab le  t o  t hem

ne l i ab le  c l a ta  f o r  t he i r  env i r onmen ta l  ana l ys i s .

l , r l i t h  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  gua l . i t y  mon i t o r i ng  p rog ram,  t he

o r i g i na l  env i r onmen ta l  s t ud ies  we re  sub*con tnac ted  t h rough  t he

hydno 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  uege ta t i ve ,  f  i sh  and  w i l d l i f e  aspec t s

r r r i t h  hyd rau l i c ,  hyd ro log i c ,  and  u l a te r  qua l i t y  cons ide ra t i ons .

The  s tudy  a rea  coue rs  a l . l .  a reas  t o  be  a f f ec ted  du r i ng  t he  en t i 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  env i r onmen ta l

r esou rce  s tud ies  we re  con t rac ted  t o  Uaughn  Hansen  Assoc ia tes  o { :

5a1 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  vege ta t i ve  and  so i l s  r egu inemen ts  .  D r .

Robe r t  l r t i nge t ,  u r i t h  f  r equen t  as  s 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 l l d l i f e  Resou rces ,  conduc ted  t he  agua t i c

s tud j . es .  D r .  C l yde  P r i t che t t  supe rv i sed  t he  mamma ls  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

e rnphas i s  on  t he  a rea ' s  r ap to r s .  D rs .  We1sh ,  Mu rdock ,  N inge t ,

P r i t che t t ,  and  Wh i t e  a re  a l l  assoc ia ted  w i t h  t he  f acu l t y  o f

2-L



Br igham Young  Un i ve rs i t y .  The  cu l t u ra l  r esou rce  sunveys  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

b r i e 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  81u th ,  a l so  { : r om B r iEham Young  Un i ve 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 nE

geo log i s t  o f  Sa l t  Lake  C i t y ,  U tah ,  Mn .  Dona ld  Re i t z ,  P res iden t  o f

Resou rce  Techno logy  Co rpo ra t i on ,  Wes 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 tJ 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  qua l . i t y  mon j . 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 repaned  t he  commun i t y

i n f r as t ruc tu re  ana l ys i s  .

The  on ig 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 r s  r epon ts  .  These  repo r t s  haue  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  requ 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  ane  summar i zed

in  Pa r t s  2  and  4  o f  t he  App l i ca t i on .  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 hnough  A - .4 .  The

Perm 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  vege ta t i ve  and  o the r  changes  i n  t he  p rq j  ec t  a rea .

Numerous  co lo r  pho tog raphs  haue  been  t aken  o f  t he  a rea  r r l h i ch  sho t r l

bo th  pne -p ro j  ec t  cond i t i ons  and  cond i t i ons  as  m in ing  has

p rog ressed .  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  ancJ  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 tog 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 zed  t o  ob ta i n  a  d i f f e ren t

penspec 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 r 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 f  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 Desc r i p t i on  o f  Cu l t u ra l ,  H i s to r i ca l  and  A rchaeo log i ca l

Resou rces

o

Pr io r  t o  cons t ruc t i on ,  t he  Pe rm i t t ee  i n i t i a t ed  a  va r i e t y  o f

cu l t u ra l  r esou rce  eva lua t i ons  i nvo l v i ng  t he  Sky l i ne  pe rm i t  and

ad jacen t  a reas ,  1 ' hese  eva lua t i ons  i nc l uded  t he  f o l l o t r l 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 l i t h i n  t he  p ro j ec t  a rea  u t i 7 - i z i ng  reco rds

o f  t he  A rcheo log i ca l - -Enu i ronmen 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  1eve1 )  f o r  cu l t u ra l  s i t es ;  hence  add i t i ona l

samp le  sunveys  o f  t he  p ro j  ec t  a rea  t o  de te r rn i ne  s i t e  p resence

and  dens i t y  wene  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 ,  $ .  Fo res t  and  p r i ua te  l ands  d j . s t u rbed

c ju r i ng  exp lo ra t i ona l  ac t i v i t i e s  and  m ine  deue lopmen t  ( e .9 .  ,

d r i l l  ho Ies ,  access  roads ,  and  se ru 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  ancJ  p reh i s to r i . c  cu l t u ra l

r eS0u rces .

No  p reh i s to r i c  o r  h i . s t o r i c  cu l t u ra l  r esou rces  o f  any  s iEn i f i cance

wene  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

mapg ina l  r esou rce  ua l . ue  and ,  s i nce  pe r i phe ra l  t o  t he  zon 'e  o f

ac t i v i t y  ,  a re  no t  endange red  by  t he  S i ky l i ne  p ro j  ec t  .  No

ceme te r i es ,  Nd t i ona l  T ra i l s  o r  H i I 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 ve  o r  abandoned ,

r REPLACES !I TEXT
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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  was te

rock  d 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  have  been  conduc ted .  Resu l t s  o f

t hese  i nves 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 nansm i t t ed  t o  t he  $ ta te

o f  U tah  H i s to r i ca l  Pnese rva t i on  O f f i ce  (S l - lPO)  concun ren t l y  u l i t h  a

reques  t  { =o r  appnova l ,  u rh i c  h  was  g ran ted  on  Nouember  12  ,  198  I

( a I so  see  Append i x  A - . 3  )  .

2 , 1 ,2  Th r r ra tened  and  Endange red  Spec j . 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  aneas  u 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  dun ing  t he  t r r 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 j . r ds .

Shou ld  any  t h rea 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  r , r r i l . l  be  p romp t l y  r epo r  t ed  t o  t hg  D iu i s i on  .

I REPI,ACES ! ! LENL !
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2 .2  GEOLOGY

Comprehens i ve  geo log i ca l  eva lua t i ons  o f  t he  Sky l i ne  pe rm i t  a rea ,

pe r f o rmed  by  and  f o r  t he  Pe rm i t t ee ,  haue  es tab l i shed  t he  base l i ne

env i r onmen ta l  da ta  necessa ry  f o r  m ine  deve lopmen t .  Fu tu re

s tud ies  r r r i l l  be  necessa ry  t o  r e f i ne  p resen t  concep ts ,  mon i t o r  t he

ex i s t i nE  geo log i ca1 - /hyd ro loE i ca l  env i r onmen t  and  p rov ide

add i t i ona l  da ta  t o  be  use t l  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  u l i 1 l  max im ize  t he  recove ry  o f

coa l  r ese rves  by  a l l ow ing  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 f  e t y  by  ea r l y

i c l 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 rcJs .

2 ,2 .1  S t ra t i g raphy

Roc  ks  mapped  on  t he  Sky l i ne  pe rm i t  a rea  (  P la te  2  . 2 - t )  and

ad j  acen t  a reas  ane  o f  Uppe r  C re taceous  age  .  The  o l des t ,  t he  S ta r

Po in t  S iands tone ,  unde r l i es  and  i n te r t ongues  r r r i t h  t he  l ou le r

po r t i on  o f  t he  coa l *bea r i ng  B lackhau rk  Fo rma t i on .  Ove r l y i ng  t he

B lackha r r r k  i s  t he  Cas t l ega te  Sands tone ,  t he  basa l  r nember  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  sho 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

T 'he  S tan  Po in t  Sands tone  i s  a  p rom inen t  c l i f f - ' f o r r ne 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  k 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  Sands tone  i s  exposed  i n  t he

a rea  as  i t  i n t en tongues  r r r i t h  t he  l owe r  B lac  khawk  Fo rma t i on  .  No

ou tcnops  occu r  i n  t he  Sky l i ne  pe rm i t  a rea ,  a l t hough  t he  f o r rna t i on

does  ou t c rop  eas t  o f  t he  Conne l v i l l e  Fau l t  i n  t he  Sou th  Fonk  o f

Ec  c l es  Canyon  and  abou t  1  ,  8OO fee t  eas  t  o f  t he  Man t i  LaSa 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 l e l 1  r ounded ,  l i qh t - co lo red

sands  t one  ,  r r r i t h  a  f ' sa l t  and  peppe r  t '  appea ran  ce  .  Appnox 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  mass i ve  beds  exposed  i n  t he  su r round ing  Sky l i ne

a rea  a re  mor l e ra te l y  r r r e l l  conso l i da tec l  .

2 , 2 ,3  B lackhawk  Fo rma t i on

The  B lackhau l k  Fo rma t i on  i s  t he  coa l -bea r i ng  po r t i on  o f  t he

Mesave rde  Group  i n  t he  Sky l i ne  a rea .  The  l owe r  f o rma t i ona l

con tac t  r r l i t h  i nc i 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 onma t i ona l  con tac t  u l i t h  t he

ove r l y i ng  Cas t l ega te  Sands tone  p resen t .  The  B lackha t r r k  f o rma t i on

i s  a t yp i ca l l y  t h i ck  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  u l he 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

occu rs  u l 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 lackhawk  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 l ' r  zones  o f  da rk ,  ca rbonaceous  sha le

and  s i l t s t one .  The  uppe rmos t  ca rbonaceous  zone  con 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  beds  i s  usua l l y  r e fe r red  t o  as  t he  F la t  Canyon  seam,  and  i s

no t  cons ide red  m ineab le  excep t  u l he re  i t  me rges  u l i t h  t he  Lower

O 'Conno r  r r  A r r  seam i n  t he  no r t h r r r es t  pa r t  o f  t he  pe rm i t  a rea  .

Th ree  m j . neab 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

as  cend ing  o rde r ,  t hey  a re  t he  Lower

O '  Conno r  r r  B  r r  ,  and  t he  Uppe r  O r  Conno r

h igh -vo1a t i 1e  B  rank  and  i n  gene ra l

l i t t 1e  py r i t e .  These  coa l  seams  a re

a t t r i t a l  be ing  t he  mos t  common  coa l

obse rved  i n  &11  t h ree  seams .

i n  t he  basa l  coa l  zone  o f

B lackha t r r k  f o r rna t i on .  I n

O 'Conno r  t rA " ,  t he  Lower

seams .  These  coa l s  a re  o f

c  o  n  t a i  n  f ew  pa r t i  ng  s  and

a t t r i t a l ,  u l 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 l  t he  uppe r  coa l - bea r i ng  un i t  o f  t he

B lack f rawk  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  cuns  f r om 48O to  SSO fee t  aboue  t he

S to r r s  Sands tone  t ongue  o f  t he  S ta r  Po in t .  These  coa l s  a re

r J i s  con t i nuous  r r r i t h  on l y  1oca1  deue 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  l , lOO ac res .  S im i l a r  t o

the  l owe r  m ineab le  coa l s  ,  t he  Mc  K innC In  s  eam i s  o f  h i gh -uo la t i l e  B

rank .  Th i s  seam d i f f e r s  f r om the  l owe r  m ineab le  coa l s  i n  t ha t

pa r t i ngs  a re  common  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  ve ry  r i ch  i n

megascop i . c  r es i n .

Rocks  o f  t he  B lackha t r l k  Fonma t i on  cons i s t  ma in l y  o f  l en t i cu l a r

sands tone ,  s i l t s t one  and  c l ays tone  depos i t s  .  Because  o f  t he

len t i cu l a r  na tune  o f '  bedd ing  i n  I t  u  f o rma t i o r t ,  j . t  i s  d i f f  i cu l t  t o

co rne la te  i nd i v i dua l  ho r i zons  (w i t h  t he  excep t i on  o f  t he  ma j  o r

coa l  seams) .  l l r e  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  sha le ,  s i l t y  sha le  and  s i l t s t one .  9 * f bo -nq .g .e9u$
ancJ  coa l y  r ocks  a re  p resen t  i n  eve ry  g racJa t i on  rang ing  f r om

s l iE t r t l y  ca rbonaceous  sha le  t o  co " t

2 ,2 ,  +  I n t r us i ve  I gneous  Rocks

fgneous  d i kes  ( r ecen t l . y  c l ass i f i ed  as  pe r i do t i t e )  cu t  t he

sed imen ta ry  r ocks  i n  t he  a rea .  The  age  o f  t he  i n t r us 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 a r y  r ocks  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 ve  f ee t  o f  me tamorphosed  coa l

i s  f ounc l  ad jacen t  t o  t he  cJ i ke .  The  do rn inan t  t r end  o f  d i kes  i s

a lmos 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 raue l ,  a11uv ium,  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  Sky1 ine  pe rm i t  anea  .

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 ru  c  t u 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 tuna 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  a rea ,  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 i r nb  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 hu res t

a t  t he  no r t - h  end  o f  t he  pe rm i t  a rea ,  a lmos t  wes t  a t  Ecc les

Canyon ,  and  sou thues t  a t  t he  sou th  end  o f  t he  pe rm i t  a rea .  D ips

range  f r om th ree  t o  s i x  deg rees  on  t he  pe rm i t  a rea .

Ma j  o r  f au l t s  a re  nea r l y  ue r t i ca l  f au l t s  t r end inE  no r t h - sou th  t o

no r theas t - sou th r r l es t  i n  t he  a rea .  The  l a rges t  o f  t hese ,  t he

Connve l v i l l e  Fau1 t ,  f o rms  much  o f  t he  eas te rn  bounda ry  o f  t he

penmi t  a rea  .  H i t h i n  t he  f au l t  b l oc  k  eas t  o f  t he  Conne l v i l l e

Fau1 t ,  t l r e  Be l i na  M ine  has  encoun te red  ue ry  sma l l  d i sp l acemen t ,

eas t - r r l es t  f - au l t s  r r r h i ch  dev ia te  f r om ven t i ca l  r r r i t h  hades  o f  up  t o

30  deErees  .  O f  t he  t h ree  ma j  o r  f  r ac tu re / f  au l t  f  ea tu res  known  to

have  d i sp lacemen 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 touns .  T ' he  f au ' I t s ,  kno r r l n

Ioca l l y  as  t he  Va len t i ne  Fau l t  and  t he  No r th  Joes  Ua l1ey  Fau l t ,

a re  t hough t  t o  haue  cons ide rab l y  Less  d i sp lacemen t  t han  t he

Conne lu i l l e  Fau l t .  A l I  t hnee  f au l t s  g radua 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 i ne  Fau l t s  a re  ue 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 l l ey  f au l t

i s  ve r t i ca l l y  d i sp laced  dou lnwa 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 ve  d i sp lacemen t  ac ross  t he  zone  appeans

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  2AO 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 nd i v i r Jua l  f au l t s  t l i t h i n  t he  zone

I  REPI,AEES !! TEXT
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have  much  sma l1e r ,  and  h i gh l y  ua r i ab le  d i sp lacemen t .  The

Conne lu i l l e  Fau l t ,  as  shown  i n  P la te  2  . 2 -L  ,  i s  nea r  t he  u ,es te rn

edge  o f  a  comp lex  zone ,  a l t hough  segmen ts  o f  t he  zone  may  be

encoun te red  .wes t  o f  t he  map  l oca t i on  shown .

The  Ua len t i ne  Fau l t  i s  l oca ted  app rox ima te l y  m idu lay  be tu l een  t he

eas  t e rn  and  wes  t e rn  bo rde rs  o f  t he  pe rm i t  a rea  and  has  a

cu rv i l i nea r  t r ace  o r i en ted  nea r l y  non th - sou th .  S im i l a r  t o  t he

Connve l v i l l e  Fau1 t ,  t he  Va len t i ne  Fau l t  has  a  d i sp lacemen t  wh i ch

d j .m in i shes  t o  t he  non th .  P la te  2 .2 -L  s t r o r r r s  t f 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 rm 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 e r r r  t ens  o f '  f ee t  a l . onE  tu to  o r  mo re

sp l i t s  i n  a  zone  2OO to  3OO fee t  u l i de .

T f re  No r th  Joes  Ua11ey  F ' au1 t  can  be  t r aced  nean l y  one  m i l e

no r thu ra rd  f r om the  sou thwes t  co rne r  o f  t he  pe rm i t  a rea  t o  whe re

i t  d j . sappea rs  unde r  t he  a l l uv i a l .  depos i t s  o f  Hun t i ng ton  Canyon .

. t t  has  a  d i sp lacemen t  o { ' 8O  to  lOO fee t  app rox i r na 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

obse rved  i n  t he  no r t he rn  pa r t  o f  t he  pe r rn i t  a rea .

Fou r  ma j  o r  j  o i n t i nE  and  f  r ac tu re  o r i en ta t  j . ons  have  been  mapped  on

the  l easeho ld .  The  mos t  comrnon  o r i en ta t i on  obse rved  u l 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 in ra te l y  I  t o  3  {=ee t  apa r t  r r r i t h  a  NSOoW 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  obse rved  i n  su r f ' ace r

ou t c ropp ings .  11  second  j o j . n t  o r i en ta t i on  obsenved  i n  t he  m ines

as  r r l e11  as  j . n  su r f ' ace  ou t c ropp ings  a re  a  se i t  o f  N5N  to  N5E

j  o i n t s ,  spaced  f  r om I  f  oo t  t o  ove r  1O  f  ee t  apa r t  a t  t he  su r l r ace .

They  a re  on l y  occas 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 { :  con juga te  shea r  f r ac tu res  and

jo i n t s  wh i c t r  a re  more  comrnon l y  obse rved  on  t he  su r f ace  bu t

oc  cas iona . t l y  appea r  a t  dep th  and  a re  o r i en ted  a t  app rox ima te l y

N6Ot {  and  57Ot {  r espec t i ve l y .
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C O N F I D E N T I A L

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

T ' he  t h ree  m ineab le  coa l  seams  i n  t he  penm i t  a rea ,  t he  Lower

O t  Conno r  r r  A  r r  ,  t he  Lo t r l e r  O t  Conno r  r r  B  r r  and  t he  Uppe r  O r  Conno r ,

occu r  i n  a  zone  immed ia te l y  ove 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 tna ta ,  u ,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  ane

tabu la ted  and  d i scussed  as  r r l e11 .  Ana l yses  o f  f ' l oo r  and  roo f

ma te r i a l s  a re  su tn tnan i zed  l a te r .  Map  2 ,2 ,7 -7  sho t r t s  abandoned

work i ng  ad jacen t  t o  cu r ren t  sky l i ne  m ine  ac t i v i t i e s .

Lou le r  O rConno r  r rA r t  Seam

The  Lou le r  O 'Conno r  r rA t r  seam i s  comp le te l y  absen t  o r  bad l y  J l | i t

I i ! h  r o9  k  . 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 imum th i ckness  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  r r l h i ch  i s  m j . neab le  r r l i t h i n  t he  pe r 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  f r om i t  by  a  f e r r r

f ee t  o f  s i l t s t one ,  f l l uds tone ,  and  sha le  excep t  whe re  i t  has  merged

w i t h  t he  F la t  Canyon  seam i n  t he  no r t hwes  t  pa r 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 ,
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muds tone  and  sha le t r th i ch a re  o f t e  n  i  n t e  r bedded  and

in te r l am ina ted  .  Whe re  sands tone  f o r rns  t he  f  l oo r  o r  r oo f  ,  t he

con tac t  i s  gene ra l l y  sha rp .  Seve ra l  i nches  o f  so f t e r

ca rbonaceous '  o r  coa l y  c l ays tone  o r  muds tone  may  f o rm  a

Erada t i ona l  con tac t .  Mos t  f  l oo r  and  roo f  s t r a ta  a re  r r l e1 l

i ndu ra ted .  The  Lou le r  O tConno 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  sho t r t s  ovenbu rden  dep th ,

Loue r  O rConno r  r rB r r  Seam

Tt re  Lower  O 'Conno r  r rB t r  seam i s  o f  m ineab le  t h i ckness  ove r  t he

sou the rn  two - th i r ds  o f  t he  pe r rn 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  seam

reaches  i t s  r nax i r num th i ckness  o f  nea r l y  17  f ee t .  The  { t l oo r  and

roo f  s t r a ta  a re  compr i sed  o f  r ock  t ypes  f ound  i n  t he  Lower

O 'Conno r  r rA r r  r oo f .  The  i n te r va l  sepa ra t i ng  t he  Lou le r  O 'Conno r
f f 8 i l  and  t he  uppe rmos t  seam o f  t he  zone ,  t . he  Uppe r  O rConno r  seam,

th i ckens  no r t hu la rd  and  ranges  { : nom l ess  t han  two  f ee t  t o  r no re

tha r r  lOO fee t  whe re  t he  Lower  O 'Conno r  r rB r t  seam th i ns  t o  f oun

fee t .  P Ia te  2 .2 .7 - -3  i s  an  i sopachous  map  o f  t he  Lower  O rConno r
f tB t '  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 c  kes t  i n  t he  eas t  cen t ra l  pa r t  o f l

t he  pe r rn i t  a rea  whe re  a  max imum th i ckness  o f  16  f ee t  i s

repo r ted ,  The  seam t t r i ns  t o  l ess  t han  s i x  f ' ee t  i n  t he  sou thwes t

po r t i on  o f  t he  pe rm i t  anea ,  and  t o  l es  s  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 tenbedded  and  i n te r l am ina ted  sands tone ,  s i l t s t one ,  r l uds tone ,

a r rd  sha le ,  The  uppe r  and  l ou le r  con tac t s  o f  t he  coa l  may  be

I! REPLACES ! ! TEXT .
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o
e i t he r  shanp  o r  g rada t i ona l ,  as  i s  t he  case  r r l i t h  t he  p reu ious l y

desc r i bed  sea rT rs ,  The  Uppe r  O 'Conno r  seam i sopachous  map  i s  shown

on  P la te  2 .2 .7 -5 .  P1a te  2 ,2 .7 -6  shows  ove 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  r r l h i ch  i nc l ude :

rese rues :  2 )  m ineab le  rese rves ;

rese rve  es t i r na tes  g i ven  he re in

o f '  December  31 ,  1984 ,

a rea  a re  d i v  i ded  i  n t o  t h ree

1  )  r ese rue  base  o r  i n -P Iace

and  3 )  r ecove rab le  r ese rves .  T ' he

a re  bas  ed  on  a l l  da ta  aua i l ab le  as

In  p l ace  rese rves  we re  ca l cu la ted  u t iT . i z i ng  s tanda rd  me thods

c lesc r ibecJ  i n  Ge-n "e f -A l -14 !n ing . -Q- fdeL -NgJ  (U .S .G .S .  Federa l  Reg is te r ,

1979 ) :  M ineab le  rese rves  we re  ca l cu la ted  u t i l j - z i ng  a  m in i r nun t

m in ing  t h i  c  k  nes  s  o f  f i ve  f ee t  and  a  m in imum in te rbu rden  t h i c  k  nes  s

o f  30  f ee t .  Recove rab le  r ese rves  we re  ca l cu la ted  us ing  t he

fo l l ow ing  pa rame te rs  :

Fo r  t h i cknesses  o f  8  t o  1O  fee t ,

r r l ou ld  be  l e f t  i n  m ine  roo f  .

f oo t  o f  t op  coa l

Fo r  t h i ck r resses  o f  11  t o  14  f ee t ,

r r r ou ld  be  l e f  t  i n  m ine  roo f  .

f ee t  o f  t op  coa l

Fo r  t h j . c knesses  o f  14  f  ee t  o r  g rea te r ,  a  12  f  oo t  m in i ng

he ig l r t  was  assumed .

d .  Longwa l l  r ecove ry  f ac to r  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 I  ba r r i e r s  and

recove ry  f ac to r .

zones  wou ld  haue o%

a ,

f .

o
9 . maj  on  f au l t ed
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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  geophys i ca l  1ogs .  These  a re

supp lemen ted  by  spa rse  ou t c rop  measu remen ts  and  i n -m ine

d r i 11 ing .  Coa l  seam i sopach  maps  we re  cons t ruc ted  by  hand  us ing

the  t J i s t ance - th i ckness  p ropo r t i on  me thod .  The  con tou r  map  u ,as

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

d iscon t i nu i t i es ,  o r  i n  o then  a reas  u rhe 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  u ,e re  p l an ime te red  u l i t h

t he  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  r r l h i ch  i nc l ude  ( f r om

uppe r  t o  l ou re r ) :  1 )  t he  McK innon  seam;  2 )  t he  Uppe r  O rConno r

seam;  3  )  t l r e  Lou le r  O rConno r  B  seam;  4 )  t he  Lo t r l e r  O 'Conno r  A  seam;

and  5 )  t he  F la t  Canyon  sea rn .  I n -p l ace  rese rve  es t ima tes  i nc l r , r de

a l l  f i . ve  coa l  beds ,  w l re reas  t he  m ineab 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  Lou te r

O 'Conno r  A  seams  as  p reu ious l y  des  c r i bed  ,  The  McK innon  and  F la t

Canyon  seams  a re  no t  cons ide red  economica l l y  m ineab le  a t  t h i s

t ime .  M in i ng  u r j . 11  be  conduc ted  so  as  t o  ex t rac t  coa l  seams  i n

decend ing  o r c j e r  u l he re  recove rab le  r ese rues  oue r l ap .

Coa l  r ese rues  on  t he  pe rm i t  a rea  a re  t abu la ted  as  f o l l o t r l s :

9sern

Mc K innon

Uppen  O 'Conno r

Lou le r  O 'Conno r

Lower  O 'Conno r

F la t  Canyon

TOTA L

I n - P I a c  e

F e -Q.-g-r -u-gs-*'

16 ,91

90 .  36

7  4  . 24

104 .69

44 .18

330 .38

M ineab le

Rese rves *

83.37

72 ,4 .+

loo ,  10

255  , 9  L

Recovenab le

_ .3es .S . r .Ve "s1

29  , 86

28 .78

33 .83

92  , 47

B

A

I t M i l l i o n s  o f  T o n s
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o
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 .  T t r l o

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 .  Ke rns  No .  1  u l as  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 ,  Tou rnsh ip  13  5ou th ,  Range  6

Eas t .  I n  Sec t i on  23  o f  t he  same  Townsh ip  and  Range ,  t he  Supe r i o r

O i1  Fede ra l  No  ,  1 -23  was  d r i l l ed  t o  362  f ee t  .  P l a te  2  . 2 .  8 -  I

sho t r r s  t he  l oca t i ons  o f  bo th  r r r e l l s .  Because  t he  Supe r i o r  O i1  we l l

was  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  rn i n i ng  r r r i 11  1 i ke1y  occu r  benea th  i t .  The  T .F .

Ke rns  r r r e1 l  w i l l  be  p ro tec ted  by  a  1OO foo t  ba r r i e r  as  shown  on

P1a te  2 .2 .8 -1 .

Geochemis t r y

Ana l yses  we re l  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 on  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  (See  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 ne t j  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 o r r 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  <Je te rm ined  ana l y t i ca l l y .

The  l i t ho logy  o f '  t he  s t r a tu rn  immed ia te l y  be low  the  m ineab le  coa l s

va r i es  f nom bo reho le  t o  bo reho le .  Acco rd ing l y ,  c l ay  con ten t  w i l l

r ange  f ' r om  a lmos t  1OO% in  a  pu re  c l ays tone  t o  l ess  t han  5 "A  i n  a

subma tu re  o r  ma tu re  sands  t one  .

I REPLACES I! TEXT
!  Sec t ion  2 .2 .8 -  Paxe  2 -15  !  lSec t ion  2 .2 .8  Paqe  2 -15  Da te  O7 l12 l89 !

2-L5



I
i -----

I

o
R 7 E

R 7

rooo t3gv

T
t l
5

T
f {

s

T
t4
5

htffcr zoCIt !
STATI$ SUERCY COTIFA}IY

$TY LTI IE  Pf ,O, 'ECT

*r[s.t999

o
COA$TSL

N)
I

(tl

E

ars |ELL unurms
'-=-=.#-

Y P ;ULL, u lu lNg cgOLOorSY

tclti *.-.-*r.'*.,0aIl

)',f*ol*o - 2'2'g:l--
Jo3 ro.
l r f l G l f o t s # !
rrvrs,(rl-flt luar)l J-co -..*.

T
t 3
5

HAP fROs US OEOL.3UR.  TOPOORAPTIC XAFE

*sll

JUI" I 15Jfl fl



Pyr i t e ,  f i l d 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

seams  a re  cJe te rm ined  by  t he  s tanda rd  " f l onms  o f  su l f u r t ' ana l ys i s

(T  ab le  2  , 2 .  8 *2 )  .  Mancas i t e  was  no t  de te rm ined  d i r ec t l y  f o r  t he

I 'o  l Iowi  ng re .as  o  n  s  :

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  ua lues

f  r om 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 i . neab le  seams  aue rage  f r om O .55  t o

O  ,62  pe rcen t  t o ta l  su l f u r  by  we igh t  .  On  t he  same  bas i s  ,

py r i t i c  su l f u r  avenages  f r om O .  O7  t o  O  , 2  I  pe rcen t .  Euen  i f

A ]_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  d ra i nage  p rob lems .

o  The  Pe rm i t t ee  consu l t ed  r r r i t h  Commerc ia l  Tes t i ng  and

tng inee r i ng  Labo ra to r i es ,  I nc  .  i n  Denve r ' ,  Co lo rado ,  and

S tanda rd  Labo ra to r i es  ,  I nc  .  i n  Cha r l es  t t ) n ,  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 ' L , e  con ten t  i n  coa l  .

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

- f he  s t r a t i g raph -v  o f  t he  was te  rock  cJ i sposa l  s i t e  anea  i s  ve ry

s im i l a r  t o  t ha t  o f  t he  m j . nes i t e  pe rm i t  a rea ,  cons i s t i ng  o f  i n t en -

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  1976 ,  Sande rs  Exp lo r ^a t i on  d r i l l ed

a  bo reho le  abou t  I  ,  3OO f  ee t  eas  t  o f -  t he  was te  roc  k  pe rm i t  s i t e

l . oca ted  i n  t he  S [ .  1 . / 4 ,  NW I / 4 ,  Sec  4 ,  T  135 ,  R  78 .

ho le  r epo r t  f o t  t he  s  i t e  i den t i f i ed  as  5 -4  can  be

Append i x  Uo lume  A -4 .

The  d r i l l

f ound  i n
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TABLE 2 ,2 .8 - I

SUMMA RY OF 24  ANA LYSES IT

ANA LYS IS

Wate r  So lub le  A  I  ka l i e  s

(D ry  Bas j . s )

%  Naz  O

% K2  O  o ,O32

Su1 fu r  Fo rms

(Dry  Bas i s  )

%  Pyn i t  j  c

% Su l f a te

% Organ i c  (D i f f )

%  Io ta l

Ac id i t y  ( pH)

Equ ipo ten t j . a l .

1 : 5

I : 2 O

M a x

o.025

o .oo5

o .83

o .  o3

o  ,42

r ,26

8 . 5 8

8 . 9 2

9 . 0 6

o.oo7
o,o18

o.  o3
o.oo
o.  oo
o,02

7 ,LO

7 ,27

7.ro

o.oo9
o.  o lo

o .  14

o,o1
0.  o5
o ,20

8 .04

I  . 45

8 .65

M in . M e a n Standand

Dev ia t i on

o.oo4

0 .18

o.  o1
NA

o ,27

o.
o.
o.

37

39

54

Ind iu i dua l  ana l yses a re  ava i l ab le  a t t he  m ine  s i t e

I REPLACES !! TEXT
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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 .

TOTA L

TABLE 2  , 2  , 8 *2

OtConno r

Pe rcen t

o  . 22

o.oo
o ,52

o ,7+

OrConno r  B  L  .

Pe rcen t

o ,  10

o,oo
o,43

o .  53

O'Conno r  A

Pe rcen t

o .  19

o.oo
o.40

o ,59
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Geo techn i ca l

T [ re  Eeo tec l r n i ca l  da ta  repo r t  by  Dames  and  Moo re  da ted  Oc tobe r  3O ,

1979  i s  i nc l ' udec l  i n  i t s  en t i r e t y  i n  Append i x  Uo lume  A -3 .  Much  o f

tF ra 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  Roc  k  D i sposa l  S i t e

The  coa l -bea r i ng  B lackhawk  Fo rma t i on  mak r ' r s  L rp  t he  su r f ace  o f  t he

rock  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 te ra 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

coa1 ,  On l y  occas iona l  sands tone  l edges  a re  exposed  a t  t he

su r face  o f  t he  p roposed  s i t e ,  u l i t h  t he  rema in i ng  su r f ace  be ing

cove red  u l i t h  up  t o  20  f  ee t  o f  so i l  and  wea the red  noc  k  deb r i s  .

T r r r o  m ineab le  coa l  seams  occu r  benea th  t he  s i t e ,  i nc l ud ing  t he

Uppen  and  Lou len  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 t r l s :

C o a l  B e d

U p p e r  O  I  C o n n o r

L o w e n  O ' C o n n o r

ft.es3.nsss.
8 , O '

1 8 . O ' ,

Dep! h -ie-1-asl-Qurf-e-qs.
4 5  1

130  '

Fou r  f au l t s  o f  unde te rm 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 l l y  no r t h - sou th  t r end ing  and  haue

ac tec l  as  l oca l  ba r 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  r r r i . t h  Mr .  F rank  He l s ten  o f  Sco f i e l d ,  U tah  on

Sep temben  17 ,  1981  ancJ  May  17 ,  1982 ,  r euea led  t ha t  t he  s t r i p

m in ing  wonk  h ,as  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 e r  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

f  l oo r  o f  t he  p i t .  M in i ng  o f  t he  be low- l y i ng  seam h ,as  p l anned  bu t

no t  accomp l i shed  due  t o  economic  cond i t i ons  a t  t he  t ime .
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Tr r l o  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  gene ra l  a rea  o f

bas i s  o f  t he  ava i l ab le

.  Map  2 .2 .8 -1  p resen t s

ne la t i on  t o  t he  a rea  t o
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2  . 3  G R O U N D  I ' J A T E  R  H Y D R O L O G Y

The  p r i nc i p l e  f ac to r  con t ro l l i ng  t he  occu r rence  and  ava i l ab i l i t y

o f  g round  u ra te r  i n  any  a rea  i s  Eeo logy .  Nea r l y  a l l  o f -  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  pnedo rn ina te l y  o { :  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  i r npe rmeab le  sha les  t ends  t o  l im i t  t he  ab i l i t y  o f  t he

roc  k  un i t s  t o  y i e l d  a  s iEn 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  i r nped i rnen t .

l ' he  p ro j  ec t  a rea  i s  l . oca ted  i n  t he  headu ra te r s  o f l  t he  P r i ce  and

5an  Ra fae l  R i ve r  Bas ins  (5ee  F igu re  3  . 2 -4 ,  page  2 -L23 )  .  We l1s  i n

these  bas ins  no rma l l y  y i e l d  l ess  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  we 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  sands tones .

Rock  s t r a ta  i n  t he  moun ta inous  a rea$  nea r  t he  p ro j ec t  a rea  have

lou r  spec i f i c  y i e l ds  (O ,2  t o  O ,7  pe rcen t )  and  l ou r  hyd rau l i c

conduc t i v i t i e s  ,  The  vo lume  o f  r ecove rak r l e  wa te r  i s  sma11 ,

aue rag ing  l ess  Lhan  600  ac re - f ee t  pe r  squa re  m i l e  i n  t he  uppen

lOO fee t  o f  sa tu ra ted  roc  k  ,

G round  u la te r  qua l i t y  i n  t he  P r i ce  and  S ian  Ra fae I  R i ve r  Bas ins

de te r i o ra tes  i n  a  downs t ream d i r ec t i on .  D i sso l ved  so l i ds  con ten t

i n  t he  E round  wa te r  r ange$  f r om l es  s  t han  L25  m i l l i g rams  pe r  l i t e r

i n  t he  head r r ra te r s  nea r  t he  Sky l i ne  pe rm i t  a rea  t o  app rox ima te l y

4 ,  OOO rn 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 l i t - h  t he  Green  R i ve r .  Th 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 n fo 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  { : ound  i n  Appen r l 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 j . on  f o r  summar ies

p resen ted  hene in  may  be  f ound  i n  Uo lumes  4  and  A -1 .

2 ,3 ,L  G .eo log i c  Se t t i ng  o f  t he  Ground  Wa 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  ,  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  u l es t ,  ua ry i ng

be tu l een  s i x  pe rcen t  ( t h ree  deg rees )  and  t en  pe rcen t  ( s i x  deg rees ) .

W i th  t he  excep t i on  o f  1oca 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  imme id 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 tac  eous  Mesave rde  Group  .  The  S ta r  Po in t

Sands tone  i s  a  mas  s i ve ,  f f rC Id i um*Era ined  sands tone  r r l h i c t r  i s

app rox ima te l y  I  ,  OO0  fee t  t h i c  k  and  nea r l y  deuo id  o f  sha le  i n  t he

p ro jec t  a rea .  A  gene ra l l i zed  co lu rT rna 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 lac  khawk  Fonma t j . on ,  r r r h i ch  i r nmed ia te l y  ove r l i es  t he  S ta r

Po in t ,  i s  an  i n te rbedded  f o rma t i on  o f  sands tones ,  sha les ,

s i l t s t ones ,  and  coa l  ,  T ' he  sands  o f  t he  B lackhau rk  Fo rma t i . on  a re

f  i ne - t o -med iu rn -  g ra i ned ,  t enc j i ng  t o  have  l oca l l y  h i gh  c l ay

con ten t s .  T ' he  sha les  o f  t he  B lackha r r r k  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  swe l l

u l hen  u l e t ,  t hey  shou ld ,  i n  mos t  cases ,  f  o rm  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 l a te r .

T f re  younges t  Eeo log i c  un i t  i n  t he  pe rn r 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  mass i ve  med ium to

coa rse  g ra i ned  sands tones  u l i t h  i n t e rbedc {ed  cong lomera tes  nea r  t he

base .

Fau l t s  r r l i t h i n  t he  pe rm i t  a rea  common ly  occu r  as  zones  o f  pa ra1 le1

to  i n -eche lon  f au l t  segmen ts  w 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 )  r r r i t h  t he  excep t i on  o f  t he

Conne l v i l l e  f au l t  zone  r r r h i ch  f o rms  t he  eas te rn  boundany  o f  t he

pe r rn i t  a rea . ,  and  t he  Uppe r  Joes  Va l l ey  f au l t  zone  i n  t he

sou thu les te rn  pon t j . on  o f  t he  a rea .  I t  i s  suspec ted  t ha t  f au l t s

have  on l y  l oca I  hyd ro log i c  impon tance  w i t h i n  t he  B lackhawk

fo 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 l  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 ra te r .  F  ou r  o f  t hese  5  appea red

to  i n t e r sec t  u l a te r  sa tu ra ted  sands tone  pa leo  channe l s  i n  t he

imrned ia te  r n i ne  roo f .  ha te r  a l so  e rne rEed  f r o rn  t he  S ta r  Po in t

Sands tone  a l ong  2  { : au l t s  encoun tened  i n  Sky l i ne  M ine  3 ,  r esu l t i ng

in  some  u la te r  d ra i nage  f r om the  f l oo r .  I n  bo th  o f  t hese  cases ,

no  wa te r  d r i pped  f  r om the  roo l ' .

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 rm i t  a rea  a re  no t  a l l ow ing  ue r t i ca l  mouemen t  o { :  g round

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 ou r  pe rmeab i  I 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 te r i s t i c s  o f  t he

p ro j  ec t  a r r l a  i s  p resen te t J  i n  t he  p reced i rTg  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  du r i ng  1978 ,  L7+  seeps  and

sp r i ngs  u ,e re  l oca ted  on  and  immed ia te l y  ad j  acen t  t o  t he  5k -v1 ine

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  anea ,  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 l r e  subsu r face  u l a te r  was  eva lua ted  a t  se lec t  sp r i ngs

and  i s  shou ln  i n  Appen t l i x  Uo lume  A -1 .  Add i t i ona l  E 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 r>n  o f  O i1 ,  Gas  ancJ  M in ing  and  i n  Uo lume  4 .  The

tnave l  d i s t ance  be tween  wa te r  supp l i es  i s  sho r t  f o r  t he  w l l d l i f e
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and  s  heep  wh i  c  h  u t i l i ze  t he  a rea  .  The re fo re  ,  s  hou ld  a

fnequen t l y -used  sp r i ng  d r y  up ,  an ima l s  us i ng  t he  u l a te r  supp l y

r r rou  l d  no t  be  g  rea t l y  a f  f  e  c  t ed  .

As  reques ted  by  t he  D i v i s i on ,  t he  ope ra to r  conduc ted  a  su rvey  o f

sp r i ngs  i n  t he  Sou th  Fo rk  o f  Ecc les  C reek  a rea  whe re  m in ing  u l i 11

take  p l ace  du r i ng  t h i s  pe r rn i t  t e rm .  Th i s  su ruey ,  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  r om tha t

f ound  i n  t he  consu l t an t ' s  r epo r t .  The  d i f { : e rences  a re  mos t

1 i ke l . _v  t he  resu l t  o f  mapp ing  en ro rs .  The  resu l . t s  o f  t h i s  su rvey

may  be  f ound  on  F igune  2  , 3  , 2 * t  ,

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 ec t  a rea ,  A  rna jo r i t y  o f  t he  sp r i ngs  i s sue

f rom wes t - f ac i ng  s l opes ,  o f t en  a t  a  sands tone -sha le  i n t e r f ace

cons idenab l y  aboue  t he  ad j  acen t  s t r eam bed .  Appa ren t l y ,  tA ta 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  d r rwn  un t i l  an  imped ing  sha le  l ens  i s  me t .  I t  t hen

fo l l ou l s  t he  sha le  mermber  dou lnd 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  u la 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 resence  o f  l a rge  amoun t  o f  sha le .

Ue ry  f ew  seeps  and  sp r i . ngs

fau l t - r e l a ted ,  due  t o  t he

Fo rma t i on ,  I ns tead ,  sp r i ng

sma l l  su r f ace  dep 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 lackhau l k

wa 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 j . ned  f ' l o r r r s  f r om i nd i v i dua l  sp r i ngs  t end  t o  be  l o r r l  .  On l y  f ou r

o f  t he  sp r i ngs  we re  measu red  hav ing  { t l o t r r s  g rea te r  t han  o r  equa l  t o

10  ga l l ons  pen  m inu te  du r i ng  t he  f a l . 1 ,  l ou l - f  l ow  i nven to r y .  Mos t

measunemen  Ls  u ,e re  two  ga l l ons  pe r  m inu te  o r  l ess  .  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  dn ied

en t i r e l y  du r i ng  p rev ious  summens .  F l o t r r s  a t  a  g i ven  spn ing  may
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va ry  by  as  muc  h  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 ou r s  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 heony  t ha t  u l a te r  supp l y i ng

the  sp r i ngs  i s  gene ra l l y  ve ry  l oca I  i n  o r i g i n .  Wa te r  o r i g i na t i ng

f l r om 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 l  .  I t  a l so  imp l i es  t ha t  f l ou r s  f r om sp r i ngs  a re

gu i t e  sens i t i ve  t o  t he  amoun t  o f  p rec ip i t a t i on  rece i ved  du r i ng

the  p rev ious  r r r i n t en .

2 ,3 .3  S t ream Seepage

A  ue ry  sma l l  pe rcen tage  o f  t he  ave rage  annua l  f l ow  o f  Hun t i ng to r t

C reek  above  E lec t r i c  Lake  i s  con t r i bu ted  by  gnound  u la te r .  I n

con t ras t ,  g round  t r r 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 .  The  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  Cneek  i s  t he

S ta r  Po in t  l i ands tone ,  u rh 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  de f i ne  recha rge . -d i scha rge  concJ i t i ons  f on  ma jo r  s t r eams

in  t l r e  a rea ,  seepaEe  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  measu r i ng  t he  f l ow  ra 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 jo r  t r i bu ta r y  i n f l o t r l  ,  Da ta

f - r om tha t  s t udy  a re  p resen ted  i n  Uo lu rne  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  u l hen

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  $ou th  Fo rks .

conveyance  s . t nuc tu re  i n  t he

u la te r  i n t o  Ecc Ies  C reek .

O  '  Conno r  F  au l t ,  wh i ch  cnos  ses  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  nean  t he  mou th  o f  t he  canyon  a t  t he  P leasan t  Ua I l ey

Fau l 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  b r i ng ing  u l a te r

t o  t he  su r { : ace  wh i ch  hacJ  p reu ious l y  been  f l o r r l i ng  i n  t he  nock

benea th  t he  s t r eam channe l  ,

ChanEes  i n  cond i t j . ons  a l ong  t he  Sou th  Fo rk  o f  Ecc les  C reek  can  be

la rge l y  accoun ted  f o r  by  su r f ace  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 l ,  e t c . )  .  The  Conne l v i l l e  Fau l t  zone  has  1 i t t l e

appa ren t  e f f ec t  on  t he  recha rge -d i scha rge  cha rac te r i s t i c s  o f  t he

s tneam,  Th i s  con f i nms  t he  p rev ious  conc lus i on  t ha t  f au l t s  i n  t he

B lackhawk  c l o  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  u l a te r  movemen t .

Dou lns t ream 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 o r r l s ,  h i l l s i de

sp r i ngs ,  e t c .  
- l - he  

f l ow  l osses  u rh 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 r nmed ia te l y  ups t ream f rom E lec tn i c  Lake )

can  p resu tnab l y  be  a t t r i bu ted  t o  necha rge  o { :  t he  a l l uv i um.  Th i s

recha rge  u ;a te r  i s  suspec ted  t o  t r aue l  be r l o t r r  t he  su r f ace  o f  t he

sha Ie . -a1 luv i um i n te r f ace  t ou la rds  E lec tn i c  l - ake .

2  , 3  , 4  Aqu i f ' e r  Cha rac te r i s t i c s

Measu remen t . s  a t  a  ne two rk  o f  obse rva t i r t n  r r r e l l s  i ns ta 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  ua te r  f  l o t r r s  i n  a  t l es t  t o

sou th r r r es t  d i r ec t i on  ,  genena l l y  f o l l o r r r 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  aue rage  app rox ima te l y  25O f ' ee t  pe r  m i l e  ove r  mos t

o f  t he  p ro j  ec t  a rea  a l t hough  a  g rad ien t  ave rag inE  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 l  t he  l ease  a rea .

Th i s  anoma ly  i s  p robab l y  assoc ia ted  u r i t h  t he  Ua len t i ne  Fau l t
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zone ,  wh i ch  passes  t h rough  one  o f  t he  obse rva t i on  r r r e1 l  s i t es .  The

f rac tu re  has  appa ren t l y  connec ted  t he  sands tone  l enses  o f  t he

B lackhau rk  Fo rma t i on  r r r i t h  t he  unde r l y i ng  S ta r  Po in t  Sands tone ,

t l r e reby  s i gn i f i can t l y  i nc reas ing  t he  u l a te r  y i e l d  cha rac te r i s t i c s

o f  t he  rock  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 tween  t he  e l eva t i on  o f  wa te r  i n  t he  obse rva t i on

we l l s  and  t ha t  o {=  su r round ing  sp r i ngs  i n t l i ca tes  t ha t  t u l o  g round

u la te r  sys tems  occu r  i n  t he  Sky l i ne  pno jec t  a rea .  A  sha l l o t r t  s ys tem,

ve ry  1oca1  i n  ex ten t  and  d i scon t i nuous ,  p rov ides  u l a 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 lackhawk

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 inE  and  be lou r  t he  coa l . .  Th i s  deep  sys tem has  l i t t I e

appa ren t  e f f ec t  on  t he  sun face  hyd ro log j . c  neg 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 e1 l  be lo r r r  t he  pe renn ia l  s t r eams

o f  t l r e  pe rn r i t  a rea .  The  sys tem con t i nues  t o  d i p  t o  t he  wes t  and

sou th r r l es t  beyond  t he  pe rm i t  a rea  and  rema ins  be lo r r l  t he  Sanpe te

Va l l ey  f  1oo r .  I t  i s  no t  knou rn  t o  ou t c rop  do t r l n  d i p .  A  f ence

d iag ram dep i c t j . ng  t he  re l a t i onsh ip  o f  t he  t r l e l l s  t r l j . t h  t he i r

l oca t i on  and  u l i bh  t he  geo logy  may  be  f ound  i n  D raw ing  2 .3 ,4 -1 .

$p 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 r t

sha l l ow  sands t r r ne  I enses  un t Je r l a i n  r r l i t h  sha le  u re I l  above  t he

reg iona l  g round  wa te r  1eve1 .
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Useab le  quan t i t i e s  o f  u l a te r  f r om r r r e l l s  i n  e i t he r  t he  S to r r s

Sands tone  on  t he  l owe 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 ra r r rdown  and

recove ry  t es . t s ,  r r r h i ch  u ,e re  conduc ted  a t  t u to  d i { : f l e ren t  dep ths  i n  an

open  t es t  u re l l  l o ca 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 lackha r r r k  Fon rna t i on  i s  app rox ima 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 nans rn i ss i v i t y  ex i s t s  be tu l een  t he  coa l

zone  and  t he  Abe rdeen  Sands tone ,  The  l ou l  t r ansm iss iu i t i es  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 lac  khawk  F 'o rma t i on  i s ,  a t  bes t ,  a  poo r  agu i f en .

Po ten t i ome t r i c  su r f aces  a re  be lo r r r  t he  gnound  su r f ace ,  even  i n  t he

cdnyon  bo t t on rs ,  r , ' , l j . t h  t he  deepe r  ho les  unde r  t he  B lackhau rk  sho r r r i ng

a  genena 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 ou le r

ho les  .  Eas t  o f  t he  pe  rm i t  a rea ,  u l he 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 ing  sp r i ngs  a l ong  t he

bo t t oms  o f  t he  canyons .  Wa te r  t ab le  cond i t i ons  ex i s t  p r ima r i l y

i n  sha l l o r r r  a l l uv i a l  depos i t s  a l ong  l a rge r  pe renn ia l  s t r eams .

Po ten t i ome t r i c  su r f aces ,  as  cun ren t l y  unc j c . r s t ood ,  a re  shown  on

P la tes  l 1  and  L2  o f  t he  Hyd ro logy  repo r t  Append i x  Vo lume  A - -1 .

2 . 3 . 4 , 1  L r l a s t e  R o c k  D i s p o s a l  S i t e

The re  i s  l i t t l e  i r r f o rma t j . on  ava i l ab le  conce rn ing  t he  g round  u l a te r

sys tem a t  t he  u l as te  r ock  d i sposa l  s i t e .  No  t es t  we l l s  a re

ava i l ab le  i r r  t he  a rea  and  t he re r  a re  no  seeps  o r  sp r i ngs  t o

p rou ide  u l a te r  qua l i t y  da t -a .  The  s i t e  i s  an  i so l a ted  sys tem,

l oca ted  aboue  t l r e  wa te r  t ab le  and  has  l i t t l e  i n f l ow  and  no

ou t f  l ou r .  The re  i s  no  known  hyd ro log i ca l  connec t i on  be tu l een  t he

s i t e  and  P leasan t  Ua l1ey  C reek .

The  t r 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 ve l y  f o r

t ox i c i t y .  A  d j . s cu$s ion  o f l  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 roundwa 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 rg round  wo rk i ngs  o f ,  t he  o l d  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

uncJe rE round  smo lde r i ng  f i r e .

2 .3 .5

2 .3 .5 .1

Uses  o f  Wa te r  i n  t he  Aqu l f l e r s

Su r f  ace  L r f  a te r  R igh t  s

The  wa 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 l h j . ch

were  on  reco rd  u 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 f

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  n 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 i , s t i ng  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  Senv 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  fo r  Ecc les  C reek  and  t he

$ou th  Fo rk  o f  Ecc les  C reek  u ,as  f  i l ed  May  18 ,  1987 .

Su r f  ace  wa 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 oc  ku la te r i ng

and  i r r i ga t i on . S tockwa 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  l on  r i gh t s  a re  cen te red  a round

the  t own  o { :  Sco f i e l d  and  i n  F l a t  Canyon ,  sou thu les 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 ten  r i gh t s  on  and  ad j  acen t  t o  t he  Sky l  j . ne  P rope r t y ,  on

reco rcJ  r r r 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  Uo Iume  4  and  p resen ted  on  P la te  2 .3  . 5 .2 -L ,

Aga in ,  r 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 r r i ga t i on

(ma in l y  l awns  and  ga rdens ) .  On l y  one  sp r i ng  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 l im i t ed  number  o f  r r l e l l s  a re

A l so  shou ln  on  P la te  2 .3 ,5 .2 - I  a re  exchanges  o f  Sco f i e l d  Rese rvo i r

u l a te r  f o r  g round  u ra te r  i n  P leasan t  Ua l l ey  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  u l e11s ,  w i t h  t he

excep t i on  o f  9  1 -940 .  Mos t  o f  t he  exchanges  se rve  t he  i ndus t r i a l

and  do rnes t i c  needs  f on  m in ing  compan ies  i n  t he  a rea .

2  , 3  . 6  G round  Wa ten  Qua l . i t y

The  h i gh  cos t  assoc ia ted  r r l i t h  p rope r l y  cons t ruc t i ng  and

deve lop ing  t he  obse rva t i on  r r r e l l s  cJ r i l l ed  i n  t he  f o rma t i ons  f ound

in  t l ' r e  a rea  p rec luded  t he  co l l ec t i on  o { ' r e l i ab le  wa te r  qua l i . t y

da ta  f r om the  u re I1s .

Seve ra l  co re  ho les ,  howeve r ,  have  been  used  t o  ob ta i n  l im i t ed

g round  wa te r  i n f o rma t i on .  As  t hese  r r r e l l s  a re  be ing  d r i l l ed ,

s ta t i . c  u l a te r  l eve l s  h ,e re  n reasu red  above  t he  coa l  zone ,  i n  t he

coa l  zone ,  and  ' oe lo r r r  t he  coa l  zone  i n  t he  S ta r  Po in t  Sands tone .

The  we l l s  u ,e re  f i na l l y  cased  dou ln  t o  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  u l a te r  l eve1s  a t  d j . f f e ren t  s t ages  o f  d r i l l i ng  sho r r l ed  t ha t

deepe r  g round  wa te r  had  a  h i ghe r  p i ezome t  r i c  head  t han  t he

sha l l o re l  g round  wa te r .  Because  o f  t h i s ,  f ou r  sha l l . o r r r  we11s  wene

d r i l l ed  ad jacen t  t o  f - ou r  o f  t hese  deep  u te l . l s ,  and  cas ings  u l i t h

pe r f o 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 iezome t r i c

heads  u ,e re  rneasu rec l  i n  sha l . l o t r l  and  deep  ho les  sho r r r i ng  t he

ve r t i ca l  p i ezome t r  i c  g rad ien 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 .
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The  i ns tab i l i t y  o f  t he  B lac  khawk  Fo rma t i on  made  i t  d i f f i cu l t  t o

keep  uncased  ho les  open  f on  seve ra l  hou rs .  Re1 iab le  wa 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 o rn  t he  co re

ho les  .  Sevena l  ho les  we re  more  t han  1 ,  OOO fee t  deep  and  one  was

more  t han  2 ,OOO fee t  deep .

Two  r r l e l l s  have  been  d r i l l ed  i n  Ecc les  Canyon  t o  de te rm ine  aqu i f e r

chanac te r i s t i c s  o f  t he  S ta r  Po in t  Sanc j s tone .  The  l oca t i ons  o f

t l r ese  we11s ,  N l3 - -1  and  N17 -1 ,  a re  shou ln  on  P la te  2 ,3 ,6 -1 .  Ne11

t ' { 13 -1  ex tends  t h rough  t he  B lackha r r l k  Fo rma t i on  i n to  t he  S ta r  Po in t

Sands tone  and  i s  now  cased .  Du r i ng  t he  d rau l  dou ln  and  re l cove ry

tes t s ,  t he  cas ing  had  no t  ye t  been  i ns ta l l ed ,

The  wa te r  gua l i t y  ana l yses  u ,e re  measu 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  we l l .  We I l  t { 17 - I  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 hnough

a l l uu ia1  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  t one  .

T t re  r r l e l l  had  been  pumped  f o r  a  f ew  hou rs  u l hen  t he  wa te r  qua l i t y

samp le  was  co l l ec ted .  Ne l l  13 -1  was  cJ r i l l ed  nea r  t he  po r t a l  a rea

topso i l  s t oc  kp 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  f l o t r l  .  The  da ta ,  howeve r ,  a re  use l : u l  i n

s l r o r r r i nE  g roundwa te r  qua l i t y ,  Resu l t s  o f  t he  l abo ra tony  ana l ys i s

o f  t hese  samp les  a re  con ta i ned  i n  t he  Hyd ro logy  sec t i on  o f

Append i x  Uo lume  A -1 .

A  compar i son  o f  wa te r  qua 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 l  m ines ,  anc {  a  r r l e l l  i nd i ca ted  t ha t  t he  spn ings  we re

o f  a  qua l i t y  s im i l a r  t o  t ha t  o f  t he  deep  g round  wa te r  sys tem o f

t he  a rea ,  Thus ,  i n t - e rences  on  g round  wa ten  qua l i t y  haue  been

d rawn  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 l i t hou t  excep t i on ,  t he  g round  wa 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 hc l ugh  t he  qua l i t y  o f  t he

deepe r  g round  u l a te r  i s  expec ted  t o  be  more  un i f o rm ,  t he  da ta  show

tha t  t h ree  d 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 h r r l es t  co rnen  o f  t he  p ro j  ec t  a rea

have  a  ue ry  l o t r l  d i sso lued  so l i ds  con ten t  ( nonma l l y  l ess  t han  lOO

mi l l i g ra rns  pe r  l i t e r ) .  I h i s  r esu l t s  f r om the  l ack  o f  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 ecJ  i n  t he  s l i gh t l y  h i ghe r  concen t ra t i ons  i n  t he  sp r i ngs

i ssu i . ng  i n  t he  head r r 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 tu l een  3OO and  35O m i l l i gnams  pe r  l i t e r ) .

Sp r i ngs  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  wh i ch  gene ra l l y  va r i es  f r om 180  t o  260

m i l l i g rams  pe r  l i t e r ,  ave rag ing  220  m i l . l i g rams  pe r  l " i t e r .  ( 5ee

Wate r  Qua l i t  y  Da ta  Uo lu tne  4 .  )

Seasona l  chanEes  i n  g round  u l a ten  qua l i t y  cons t i t uen t s  s l 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  spn ing

u la te r  t han  no ted  i n  sun face  wa te r  samp les ,  a l t hough  t f r e
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cJ i { : 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 r  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 echn iques .

The  samp le  ana l ys i s  r epo r t s  l oca ted  i n  t he  Hydno logy  Sec t i on  o f

Append i x  Uo lume  1 . *4 ,  as  subm i t t ed  by  Commerc ia l  Tes t i ng  and

Eng inee r i ng  Company ,  Denven ,  Co lo rado ,  a re  t ende red  t o  documen t

tha t  no  po ten t i a l  ac i cJ - 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 he r  above  o r  be lou r  t he  coa l  seams .  l - he  equ ipo ten t i a l

f  i gunes  cJo  sho r r l  some  a l ka l i n i t y  p rocJuc ing  t endenc ies  occu r .

l f r e  ana l ys i s  r epo r t s  a re  a r ranEed  by  seam,  i . e , ,  McK innon ,  Uppe r

O  '  Conno r ,  and  Lower  O  '  Conno r  A ;  and  t hen  by  sa rnp le  l oca t i on ,

e  , g  .  ,  r oo f ,  f l oo r .

The  l oca t i ons  o f  t he  exp lo ra t i on  ho les  a t  r r l h i ch  t hese  samp les

were  t aken  a re  shown  on  P la te  2 .3 .6 -1 .

Ob ta in i ng  g rounc l  ua te r  da ta  f r om abandoned  m ines  i n  t he  a rea  has

been  i nves 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 l 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  sea led  and  cove red  du r i ng  cons tnuc 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 j . e s  and  i s  no  l ongen  access ib l e .

Thene  a re  seve ra l  abandoned  m ines  i n  t he  ad j  ace r r t  anea ,  l oca ted

in  W in te r  Qua r te r s ,  P leasan t  Va 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  pn iua te  and  p ro tec ted

na tu re  o f  t hese  l ands  p rec ludes  da ta  ga the r i ng .

I  ADDTTTON TO ! !
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2  . 3  . 7  G round t r l a t e r  Mon i t o r i ng  P rog ram

The  g round  u la te r  mon i t o r i r r g  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 roued  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 conpo ra tes  P rac t i ces

des igned  t o  p rov ide  t he  base l i ne  da ta  neces  sa ry  t o  va l i da te  t he

de te rm ina t i on  o f  t he  p robab le  hyd ro log i c  consequences  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 .  T ' he  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  i nco rpona tes

the  f l ex i b i l i t y  f on  change  i f  necessany ,

A  mon i t r t r i ng  p rog ram i s  be ing  conduc ted  a t  each  o f  t he  g round

wa te r  s t a t i ons  i den t i f i ed  on  Tab le  2 .3 ,7 -3  and  deP i c ted  on  P la te

3 .2 ,6 -1 ,

Wa te r  qua l i t y  samp les  a re  co l l ec ted

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  1 : . l . ow  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  i den t i f y i ng  t l r e  s t a t j . on  t ypes

f rom the  15  se lec ted  sp r i ngs

a re  compnehens i ve l y  ana l yzed

in  Tab le  2  . 3  , 7 -L  .

l o r r r  f l o r r r ,  t hese  sp r ings  u t i l l .

l i s t ed  on  Tab le  2  , 3  , 7 -2 .  A

i s  shown  on  Tab le  2 ,3 .7 -3 .

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  gua l i t y  da ta ,

wa te r  l eve I  da ta  u r i I l  be  co l l ec ted  f r om each  o f  t he  n i ne  r r r e l l s  as

schedu led  on  Tab1es  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  obsenva t i on  we l1s  i s

f ' ound  on  l - ab le  2  . 3  , 7 -4 .

The  amoun t  o f  u l a te r  d i s  c  ha rged  f  r om eac  h  m ine  on  eac  h  mor l 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 , l : h  t h rough  t he  use

o f  a  t o ta l i z i ng  f  l o r r l  me te r  o r  s im i l a r  dev i ce .  To ta I s  u l j . 11  be

reco rded  and  subm i t t ed  t r r i t h  t he  qua r te r l y  mon i t o r i ng  repo r t s .

S ig r r i f i can t  changes  i n  t he  sou rce  o f  wa te r  i n  t he  m ine  u l i l l  be

no ted  c l u r i ng  ' L . he  pe r i od  o f  ope ra t i on .  Unde rg round  u la te r  pumped

r REPLACBS ! ! TEXT !
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f r om each  m ine  u l i l l  be  mon i t o red  f o r  u l a te r  qua l i t y .  M ine  #L

r l i s 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 scha 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 u rbance  t o  t he

hyd ro log i c  ba lance ,  an  a t t emp t  w i l l  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 ue  remed ia l

ac t i on  u r i 1 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  C reek  wa te r  qua l i t y .

As  requ i red ,  g round  wa te r  qua l i t y  da ta  co l l . ec ted  f  r om the

pnope r t , y  a rea  u r i 11  be  subm 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  w l11  be  subm i t t ed  r r l i t h i n  90  days  a f t e r

comp le t i on  o f  t he  gua r te r  l y  mon i t o r i ng  p rog ram.  An  annua l  r epo r t

r r r h i ch  w i l l  i n c l ud  a  summary  o f  u l a te r  qua l i t y  da ta  and  wa te r  we l l

l eve1  da ta  f o r  t he  p reu ious  yea r  u r i l l  be  subm i t t ed  u l i t h i n  90  days

o f  t he  end  o f  each  yea r .

I REPI."ACES ! ! TEXT
! Section 2 .3 Pas,e 2-33 ! !  Section 2 .3 .7 Pas,e 2-33 Date 09 /OL/891

2-33



Tab le  2  . 3  . 7 - l

COMPREHENSIVE  WATER QUAL ITY  ANALYT ICAL  SCHEDULE
(SURFACE AND GROUNDT{ATER STAT IONS)

- LOW SUMME R F LOt^l-
(  AUGUST SE  PTEMB E  R  )

A N N U A L  W A T E R  Q U A t - I T Y  S T A T T O N S  C S - 1 ,  C S - 2 ,  C S - 3 ,  C 5 - 4 ,
cs -7 ,  c5 -8 ,  c5 -9 ,  C$-10 ,  CS-11 ,  CS-12 ,
vc . -6 ,  uc -g ,  uc -10 ,  s lo -1 ,  512-1 ,  513*2
3r7*2 ,  522*5 ,  S22-11 ,  523*4 ,  524*L2 ,
536  *L2 ,  WRDS #  1  ,  WRDS #2  ,  WRDS #3  and  t " lRDS #4 .

c5-13 ,  C5-14 ,
,  s13-7 ,  S r4 -4 ,
526-13 ,  S34*L2 ,

cs-6 ,
UPL-10 ,

s  15-3  ,
s3  5 -8  ,

F I E L D  M E A S U R E M E N T S LABORATORY MEASUREMENTS

F l otrt
D i sso l ved  Oxygen
pH
Spec i f i c  Conduc tance
Tempera tu re ,  A i r
Tempera tu re ,  Na te r
l  u rb i d i t y

No te :  S ta t i on  UC-9
w i l l  use  ca l cu la ted
f l o t r r  f r om S ta t i on
CS-6  and  CS-13 .

Ac id i t y
A l ka l i n i t y
Ammon ia
Ba r i um,  To ta l  &  D i s
B i ca rbona te
Bo ron ,  To ta I  & .D i s
Ca l c i um
Ch lo r i c j e
Coppe r ,  To ta l  &  D i s
F luo r i t j e
f  non  ,  To ta l  &  D i  s

Lead ,  To ta l
MaEnes iu rn
Manganese ,
N i  t r a te
Phospha te
Po tass ium
Sod  i  um
Su l f a t  e
Suspended  So l i ds
To ta l  D i sso l vecJ  So l i ds

&  D i s

To ta l  &  D i s

t l D D I T I O N S  T O  T I " I E  C O M P R E H E N S I U E  S C H F - D U I - E  F O R
E C C L T $  C A N Y O N  $ T  R E A M  S T  A T I O N S
r l N D  W A S T E  R O C K  D I S P O S A  L  S I T E

I nc l udes  s ta t i ons  CS-1 ,  CS* .2 ,
cs -12 ,  c5 -13 ,  CS-14 ,  VC-6 ,  UC-g ,
and  WRDS #4 .

cs. -3  ,  cs-4,  cs-6 ,  c5-9 ,
VC-  10 ,  I ^ IRDS #  1  ,  WRDS #2  ,

cs -11 ,
t ' {RDS #3

C y a n i d e
O i l  &  G r e a s e

Pheno l s
To ta l  Ongan i c  Ca rbon

t {ELLS  I ^ IATER LEUEL  ONLY

UrJe l1  l oca t i ons :  t n j 79 -1O- -14 ,  W79- lO - lB ,  W79 . - ' L4 -24 ,
N79  -22 -2 -L  ,  W79 ' -22 -2 -2  ,  [ t ' J ' 79  *26 -L  ,  VJ79  - -3  5 - -  1A  ,  W ' l g -3  5 -  1B  .

w7  9  * .14 -28  ,

r REPI-AEES !! TEXT
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TABLE 2 .3 ,7 -2

ABBREVIA"TED WAT ER QUAL ITY  ANALY"T ICAL  SCHEDULE
(SURF ACE AND GROUNDWATER ST  AT IONS)

-H IGH SPRING (APRIL  JUNE)  AND
LATE FAL .L  (OCTOBER NOUEMBER)  FLOt ' 15 -

S E A S O N A L  W A l ' E R  Q U A t - I T y  S T A t - I O N S  C S - 1 ,  C S - 2 ,  C S - 3 ,  C S - 4 ,  C 5 - 6 ,
cs-7 ,  cs-8 ,  cs-g ,  cs- lo ,  cs-11,  cs-12,  cs-13,  cs-14,  UPL-10,
vc-6 ,  vc-9 ,  uc-10,  s lo-1 ,  s12-1,  s13-2,  s13-7,  514-4,  S15-3,
sLT -2 ,  522*5 ,  522 -11 ,  S23 -4 ,  S24*12 ,  526 -13 ,  534 - .12 ,  535 -8 ,
536 - I2 ,  WRDS #1 ,  NRDS #2 ,  WRDS #3  and  WRDS #4 .

F I E L D  M E A S U R E M E N T  L A B O R A T O R Y  M E A S U R E M E N T S

F l otrt
pH
Spec i f i c  Conduc tance
Tempera tu re ,  A i r
Tempera tu re ,  Na te r
Tu rb id i t y

NOTE:  S ta t i on  UC. -9  t r t i l l
u se  ca l cu la ted  f l o r r r

Ammon ia
B i ca rbona te
Cal .  c  i  um
Ch lo r i de
I  r on  ,  To ta l
Magnes ium
Mangane l se ,  To ta I

D i sso l ved  oxygen  w i l l  be
and  VC-g  .

N i  t  r a te
Phospha te
Po tass ium
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 nom S ta t i ons  CS-6  and  C5 -13 .

measu red  a t  S ta t i ons  CS-2 ,  CS-6 ,  UC-6

S E A S O N A L  A D D I I I O N S  T O ' T H E  A B B R E U I A I E D  S C H E D U L . E
F O R  E : C C L E S  C A N Y O N  5 1  R E R 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
l nc lu rdes  s ta t ions  C5-1 ,  CS- '2 ,  CS-3 ,  CS-4 ,  C5-6 ,  CS*9 ,
cs*12 ,  cs -13 ,  cs*14 ,  uc -6 ,  vc -9 ,  uc -10 ,  NRDS # t ,  t r lRDS #2 ,
and  NRDS #4  .

Pheno l  s
O i l  &  Grease

cs -11 ,
WRDS #3

W E L L S  I , ' J A T E R  L E U E L  O N L Y

He11  l oca t i on$  :  N79 -1O- -14 ,  W79-1O-18 ,  W79- I4 - . 2A ,  W79- t4 -28 ,
W79-22*2 -L ,  W79-22 -2 -2 ,  W79-26 -L ,  t l | 79 -35 - lA ,  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 I l  mon i t o r i ngs  t aken  a t
a l l  s t a t i ons ,  r r r i n t e r  season  mon i t o r i ng  (Dec  Feb .  )  f o r  t he
above  abb reu ia ted  schedu le ,  i nc l ud ing  seasona l  add i t i ons ,  r r r i l l  be
taken  a t  t he  f o l l ou r i ng  s ta t i ons  as  access ib i l i t y  penm i t s :  CS-2 ,
cs-3 ,  cs-6 ,  c5-9 ,  cs-11,  cs-12,  cs-13,  cs-14,  uc-6 ,  uc-g  and
UC*10 .  S ta t i on  CS-15  u l j . 11  be  mon i t o red  f o r  f l o t r t  on l y  each
Spr i ng ,  Summer  and  Fa l1  beg inn ing  Fa l1  1988 .

REPLACES I '  TEXT !
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S T R T A M  S T A T I O N S

cs- 7

S ' IREr lM  S IA" I  I 0Ns

WRDS #  1

S P R I N G S  1  5  S t a t i o n s

1 'ABLE  2 ,3 ,7 -3

MONITORING STAT ION IDENTIF ICAT ION

ECCLES CANYON

cs-.6
uc-  10

(M ine  #1 )

HUNTINGI -ON CANYON

5 S ta t i ons

cs -8  cs -10  UPL-3 *

WASIEROCK D ISPOSAL  S ITE

4  S ta t i ons

NRD$  #2

STREAM S ' IAT IONS 11  S ta t i ons

cs* 1 cs-z cs-3 cs-4
cs-- l l  c5-r5 uc-6 vc-9

M I N t  D I S C H A  R G E .  S - r A T  I O N S  2  S t a t i o n s

C S - 1 2  ( M i n e  # 3 )  C S - 1 4

F R E N C H  D R A I N  S T  A T  I O N S  I  S t a t i o n

cs--  13

cs*9

UPL-1O

] , {RDS #3  WRDS #4

ST A-T I  ONSGROUNDtnIA-l-t-- R

s 10-.  I
s15-3
s2 4--r  2

s12-1
317. -2
$ 2 6 - . 1 3

s  13 - -2
322--5
s34 -  12

S ta t i o  n  s

513 -7
322* 1 1
53  5 .8

s 14-.4
s23-4
s36*L2

t ^ fE l -LS  (MONI ' IORING)  *  9  Ne . [1

v t79 *10*14  W79-10 - -18
v t79 - -22 *2 -2  W79- -26 -1

t {ELLS ,  CUL INARY -Re fe renced

w79*14* .2A  W79* .14 -28  W79*22 -2 - . L
t ^J79 -35 -14  t d79 -35 - -18 .

bu t  no t  mon i t o red

t r f l 3 - 1 t , \ | 13 -2 t ^ f 1 7 - 1 t { I 7 . - 3 N 2 4 - 1

NAT IONAL  POLL .UT ION D I$CHf l  RGE EL IM INAT ION SYST [M (NPDES)

OOl  Po r ta l  A rea  OOZ Loadou t  A rea

*D i scon t i nued  sp r i ng  1989
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2 ,4  SURFACE t ' , JATER HYDROLOGY

As  p rev ious l y  d j . s cussed ,  t he  Sky l i ne  penn r i t  a rea  i s  l oca ted  i n

the  head r r 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  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 ,  u r i t h  on l y  a  sma l l  amoun t  o { :  t he  t o ta l  f l o t r t  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 o t r t

vo l umes  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 r  nea r  t he

mou ths  o f  t he  two  bas ins .

The  qua l j . t y  o f  su r f ace  wa te r  i n t he  headwa 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 reen  1OO and  4OO m i l l i g rams  pe r  l i t e r .

l ' l oweue r ,  t h i s  gua 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  S iha le  dou lns t ream and  rece iue  i r r i ga t j . on  re tu rn

f  l ou rs  f  r om Mancos -de r i uec l  so i l s  .  TDS  conc  en 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 tu reen  1 ,  5OO and  4 ,  OOO m i l l i gnams  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

geognaph i c  va r i a t i ons ,  r r r 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 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  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

u la te r  qua l i t . y  mon i t o r i ng p rog ram,  Mundon l= { :  ( 1972 )  and

Sou theas te rn  Assoc ia t i on  o f  Gove rnmen ts  (  1979  )  .  l 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 epo r t s  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  d ra i n  t he  Sky l i ne  p ro j  ec t

a rea  and  i nc l ude  t he  Ecc les  Canyon ,  G reen  Canyon ,  H in te r  Qua r te r s

Canyon  (a l 1  t r i bu ta r i es  o f  P leasan t  Va11ey  C reek  i n  t he  Pn i ce

R ive r  Bas in )  and  uppe r  Hun t i ng ton  Cneek  (  a  t r i bu ta r ^y  o f  t he  San

Ra fae l  R i ve r ) .  Channe l s  d ra i n i ng  t l r e  penm 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 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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the  U tah  D iu i s i on  o f  Hea l t h  as  f o l l o t r l s :

p ro tec ted  { : o r  domes t i c  use  w i t h  p r i o r  t r ea tmen t  pnocess ,

p ro tec ted  f o r  co ld  u l a te r  aqua t i c  l i 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 te r i ng ,

E lec t r i c  Lake  has  been  c l as  s i f  i ed  as  3A  and  4  r r l h i l e  Sco f  i e l d

Rese rvc l i r  has  been  c l ass i f  i ed  as  lC ,  34 ,  4 ,  and  r r r e 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 rm i t  a rea  a re  s teep ,  aue rag ' i ng  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  u l es 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  Pn i ce  R i ve r  Bas in .

The  l ands  cape  ua r i es  g rea t ) . y ,  r r l i t h  mos t  o { '  t he  pe rm i t  a rea  be ing

coue red  w j . t h  con i ' Fen  and  aspen  vege ta t i ve  commun 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  anea  (h i gh

p rec ip i t a t i . on  and  l o r r l  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 lop r : d  spn ings ,  seeps  and  s t r eams .

The  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 jec t  a rea  i s  E lecL r i c  Lake ,  a  31 ,2OO ac re - f oo t  r ese rvo in  u l hose

ups t ream t j  p  coue rs  a  s r ra l 1  po r t i on  o f  t he  sou thu res t  co rne r  o l '

t he  p ro j  ec t  a rea  i n  t he  Hun t i ng t . on  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  Company  as  a

s to rage  f ac j . l i ' L y  ' Fo r  wa ten  used  a t  coa l - f i ned  power  p l an t s ,

l ' he  t h i ck  uege ta t j . ve  coven  on  t l ' r e  p ro j ec t  a rea  has  resu l t ed  i n  a

u re l , 1 - rna in ta i rTed  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 tune  re 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 o r  r uno {= 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  l o r r r .  Thus ,  snowme l t  p roduces  mos t

o f  t he  runo f ' f  f r om the  a rea  du r i ng  pe r i ods  t r t 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 lou 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 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 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 l o r r r  occu rs  u l i t h i n  a

re l a t i ve l y  sho r t  pe r i oc l  o { :  t ime  i n  l a t e  sp r i ng  and  ea r l y  summen

(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  va ry  f r om I  t o  lOO cub i c  f ee t  pe r  second

r r rh i l e  t hos  e  o f  Ec  c l es  C ree  k  above  P leasan t  Ua l1ey  C ree  k  no rma l l y

vany  be tween  I  and  50  cub i c  { : ee t  pe r  second .

The  u l a te r sheds  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 ra te r  annua l l y  t o  t he  P r i ce  R i ve r

Bas in .  Ho t r l eue r ,  because  t he  re l a t i ve l y  impe rmeab le  B l . ac  khawk

Fonma t i on  unde r l i es  a l l  o f  t he  Hun t i ng t r r n  C reek  Bas in  above  t he

sou t t r e r r r  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  su r f ace  rnember ) ,  t he  y i e l d  t o  t he  San  Ra fae l

R i ve r  t sas in  i s  s l . j . gh t l . y  h i ghe r  ( ave rag ing  app rox ima te l . y  l 6  i nc t t es

pe r  yea r )  .

A  s i g r r 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

conduc ted  i n  Ecc les  C reek  and  Hun t i ng ton  Cneek  as  r r l e l 1  as  i n  a

rep resen ta t i 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  anea  .  The  f  o l l ow ing  b r i e f  I y  des  c r i bes  t he  ma j  o r  u l a te r

qua l i t y  c  hanac  t e r i  s  t i  c  s  o f  t he  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 .  T ' o ta1  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 owes t  du r i ng  t he  mon ths  o f  Ap r i l  t h rough  June

when  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 . ec t  o f

d i r ec t  s  nowme l t  .  As  f  l o r r r s  dec rease  and  t he  ma j  o r i t y  o f  t he  f  l o t r l

i s  de r i ved  f r om seepage  o f  l oca l  gnoundwa te r  sys te rns ,  t he

d i l u t i on  e f f ec t  becomes  l ess  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 l ved  so l i ds  con ten t  o f

su r f  ace  u l a 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  (  head r r ra te r s  o f  Hun t i ng ton  C reek  du r i ng  t he  h i gh  f  l o t r l

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  l o r r r  f l ou r  cond i t i ons ) .

Suspended  so l i c Js  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  u r i t h  f l ou r  r a te .  Du r i ng  t he  snowme 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 nE ton

Creek  Bas in  ancJ  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 ,  u l hen  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

sun f  ace  wa te rs  on  and  acJ  j  acen t

va ry i ng  no rma l l  y  be tu l een  7  , 3  and  I

u ra t c r r  w i t h  l o r 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

penmi 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 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 s  so l ved  i r on  measu remen t  va lues  va ry  w ide l y

th roughou t  t he  a rea ,  r r r 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  k  hawk  Fonma t i on  cemen t i ng  agen ts  .  To ta l  i r on ,

r r l h i ch  ua r i ed  i n  measu remen 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 e r  du r i ng  t he  obse rva t i on  pen iod ,  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 o r r r  r a te ,  and  i s  assoc ia ted

r r r 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

mu  c  h  more  cons  t an t  .

To ta l  manganese  concen t ra t i ons  i n  t he  a rea  we re  l ow ,  va ry i ng

no rma l l y  be tu l een  O ,OZ  and  .  125  m i l l i g rams  pe r  l i t en .  No  d i s t i nc t

seasona l  va r i a t i . ons  we re  no ted ,

Base l i ne  concen t . r a t i ons  o f  ua 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 anda rds  f o r  wa te r s  o f  t he  Sky l i ne

p ro j  ec t  a rea .
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A summary  documen t i ng  t he  wa 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 ,+ .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 rh i ch  ave rages

app rox ima te l y  O .44  ac re - f ee t ,  pe r  sgua re  m i l e  pe r  yea r ,  based  on

me t l r ods  deve loped  by  t l 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 ,  t t yd ro l ogy ,  page  49 )  .  Th i s  conve r t s  t o  a  t o ta l

annua l  y i e l . d  o f  L  . 25  ac  re * f  ee t  o { '  sed imen t  t o  t he  P r i ce  R i ve r

Bas in  and  3  ,  O7  ac re - f  ee t  o f  sec l i r nen t  t o  t he  San  Ra f  ae1  R iue r

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 ,  r r r i t h  on l y  a  sma l l  f r ac t i on  occu 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 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 o r r  P lan  app l i ca t i on .  I t  i n conpo ra tes  p rac t i ces  des igned

to  p rov ide  t he  base l . i r r e  da ta  necessany  t o  va l i da te  t he

de te rm ina t i o r r  o f  t he  p robab l  e  hyd ro log i c  consequences  o f  p roposed

and  ex i s  t i ng  m in ing  and  rec  I ama t i on  ope ra t i ons  ,  The  p rog rdm a l so

i s  des igned  t o  mee t  s i t e  spec i f i c  r egu i remen ts  and  have  t f r e

f l ex i b i l i t y  f o r  change  i f  necessa ry .  Su r { : ace  u l a t , e r  mon i t o r i ng

p rognams  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 cJ  i n  Tab le  2 ,3 ,7 -3  and  shou ln  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 ton  C r  eek  du r i ng  t he  i n i t i a l  phases  o f  m in i ng .

Ec  c l es  Canyon  s t r eam s ta t i ons  as  shown  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 le  2 .3 .7 *2  w i t h

an  annua l  mon i t o r i ng  as  pe r  Tab le  2  . 3  , 7 *L  ,  Sou th  Fo rk  t r i bu ta r y

s ta t i on  CS . -15  w i l l  be  mon i t o red  f on  f l o r r r  on l y  beg inn ing  f a11

19S8 ,  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 ra l l  m in i ng .
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Samp les  a re  co l l ec ted  annua l l y  f r om a l l  sun face  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 -1 .  These  samp les  a re

co l l ec ted  du r i ng  summer  l ow  f l o t r l  i n  t he  mon th  o f  Augus t  o r

Sep tember  each  yean .

As  m in ing  has  p rog ressed  t owa 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  as  ou t l i ned  i n  Tab les

2 ,3 ,7 -L  and  2 ,3 .7 -2 ,

5amp1 . i . nE  r r , r 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 od  and  un t i l  t he  rec l ama t i on  e f f o r t  i s

de tenm 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 y  zed  f o r  t he  pa rame te rs  ou t l i ned  i n

Tab Ies  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 less  de le t i ons  i n  t he  l i sL  o { :  paname 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 is  cha rge  pe rm i t s  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 j . 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  penm i t

(NPDES No  U1 -OO23  540 )  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 i a ta  co l l ec ted  f  r o rn  t he  su r f ace  wa te r

mon i t o r i ng  s  t a t i ons  w i l l  be  subm 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 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 epon t ,  u th i ch  t l 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  r r 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

dou lns lope  anea  u res t  o f  t he  rock

1984  and  f ound  no  seeps  e r  spn ings

fo r  seeps  o r  sp r i ngs  i n  t l t 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 r r l  occu r ,
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su r f ' ace  wa te r  mon i t o r i ng  r r r i l 1  be  ca r r i ed  ou t ,  t hough  t he

excee tJ i ng l y  ephemera l  na tu re  o f  t he  wa ten  { : l o r r r s  i n  t he  a rea  u r i l l

necessa r i l . y  a f f ec t  t he  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 r r l i ng  su r f ace  wa te r  mon i t o r i ng  p rog ram when

su r face  f l o r r r  i s  p resen t ,

1 .  Fou r  mon j . t o r i ng  s ta t i ons  r r r i l l  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  t u to  s i t es  on  t he

d raJ .nage  f r om the  sou th .  S ta t i ons  w i l l  be  l oca ted  bo th  above  and

be lou l  t hc r  r ock  was te  d i sposa l  s i t e  i n  each  o f  t he  d ra i nages .

(See  D raw ing  2 ,3 .6 *1 . )

2 .  When  f ' I o r r r  i s  p resen t ,  t hese  s ta t i ons  w i l l  be  mon i t o red ,

when  ac  ces  s i b l e  ,  d t  t he  same  f  r equency  and  f  o r  t l r e  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  w 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 r i l . l  be  eua lua ted  f o r

non -po in t  sou rce  con t r i bu t i on  f r o rn  g round  u l a te r  aqu i { : e r s .  Th i s

p rocedu re  o f ' f ens  t he  bes t  po ten t i a l  f o r  de tec t i on  o f  g round  wa ten

c o n t arni n a t i c' n .

The  Uppe r  O 'Conno r  seam requ 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 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  .  Dun ing  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  .  I  he  samp les  we re  t es ted  f  o r

t o ta l  suspended  so l j . ds  an t l  se t t l eab le  so l i ds  as  an  a i d  i n

reEu la t i ng  cons t ruc t i on  ac t i v i t i e s  and  i n  j  mp lemen t i ng  con t ro l

t neasu 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 hnoughou 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 T I [ S

Presen ted  i n  t he  { : o l l o r r r i ng  subsec t i ons  a re  summan ies  o f  t he

t r yd 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 f r e  Hyd ro logy

Sec t i on  o { :  Append i x  Uo lume  A -1  .  De ta i l s  o f  t he  consu l t an t r s  { : 1o r r r

ca l cu la t i ons  may  be  f ound  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 t re  po ten t i a l  l r yd ro l og i c  impac t s  d i scussed  he r  e i n  r ep resen t  t he

la tes t  i n f o rma t i on  ava 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 rua ry  1981 ,  f ound  i n  Append i x  Vo lu rne

A-1 .

2 ,5 ,  t  Po ten t i a l l y  A f f ec ted  Wa te r  R igh t s

Su r face  and  g roundwa ten  r i gh t s  i n  t he  gene ra l  p ro j  ec  t  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 la te r i ng  r i g l r t s

a re  l oca ted  a lmos t  en t i r e l y  and  d i nec t l y  on  t he  s t r eams .  The

nea res t  i r r i ga t i on  r i g l r t s  a re  cen te red  a round  t he  t u l o  aneas  o f

Sco { : i e I d  and  i n  F Ia t  Canyon ,  sou th r r r es t  o f  t he  pe rm 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 tune .  O r r l y  s t ockwa ten ing

r i gh t s  a re  pnesen t  i n  t he  Sky l i ne  pe rm iL  a rea .  On l y  one  sp r j . ng

i r r  t t r e  pe rn r i t  a rea  has  a  f i l ed  u l a te r  r i gh t .  A  l i .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  wh 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 ,

recha rge  t o  t he  deep  g round  u la te r  sys tem th rough  t he  B lackha r r r k

Fo rma t i on  i s  s ] . ou 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 inE  subs idence )  on  t he  quan t i t y  o f  wa te r

2-+6



i n  t he  penm i t  anea  w i l l  be  m in ima l  .  (  A  d i s  cus  s i on  o f  t he  m in ing

impac t s  on  t he  aqua t i c  r esou rces  may  be  f ou r rd  i n  Sec t i on  2 .8 . )

When  subs idence  occu rs ,  t he  subs idence  c racks  shou ld  sea l

rap id l y ,  p reven t i ng  t he  deep  pe rco la t i on  and  subsequen t  l oss  o f

u l a te r  p rev ious l_v  des t i ned  f o r  sp r i ngs  and  o the r  wa te r  sou rces .

The  l oca t i on  o f  a  spn ing  may  change  by  a  f  e r r r  f  ee 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  sea l i ng  o f

po ten t i a l  c racks  r r r i l 1  be  acce le ra ted  whe 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 ream channe l  a l ong  w i t h  t he  swe l l i ng  o f  t he  sha1e .

A l t hough  t he  B lac  khau rk  Fo r rna t i on  i s  sa tu ra ted  above  t he  p roposed

mine  wo rk i ngs ,  a  r a the r  s rna l l  quan t i t y  o f  u l a te r  i s  be ing

encoun te red  i n  t he  m ine  due  t o  t he  i n rpe r tT teab le  na tu re  o f  t he

fo rma t i on ,  r r r h i ch  l i r n i t s  t he  recha rge  ra t , e  and  t he  ab i l i t y  o f -  t he

roc  k  t o  r ead i l y  y i e l d  u ra te r  ,  
- t ' he  

i n f  l o r r l  t o  t he  m ine  has  been

abou t  1O-  15  ga l l ons  pe r  m inu te  pL l r  ac t i ve  f  ace  ,  r l i t h  m ine  en t r i es

gene ra l l y  d r y  app rox ima te l y  1OO to  2OO fee t  up -d ip  f r om the

face  .  Some  roo l=  bo l t  ho les  ,  howeve r ,  con t i nue  t o  f  l o t e t  up  t o  2

GPM fo r  an  ex tended  pe r i od  o f  t ime .

Wa 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 rg round  as

p rocessed  u l a te r  o r  i s  pumped  f  r om the  m ine ,  (  P rocedunes  f o r

hand l i ng  o f  m ine  wa te r  ane  d i scussed  i n  de ta i l  i n  Sec t i on  3 ,2 .

I nd j . genous  wa te r  assoc ia ted  w i t h  t he  coa l  w i l . l  be  removed  f r om

the  a rea ,  Th i s ,  hou leuLa r ,  r r r i l l  r ep resen t  on l y  a  sma I l  f  r ac t i on

compared  t o  t l r e  u ra te r  f l o r r r i ng  f r om the  Wasa tch  P la teau .  The

wa te r  pu rnped  f r om the  m ine  i s  added  t o  t he  f l ou l  o f  Ecc les  C reek

and  has  a  pos i t i ve  and  s tab i l j . z i nE  e f f ec t  on  t f r e  aqua t i c  sys tems .
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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 empo ra ry  i nc reases  i n  t he  su$pended  sed imen t

concen t ra t i on  o f  t he  ad j  acen t  s t r eam.  Howeve 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 .  measunes  be  p rou ided

l : o r  a l l  a reas  o f  su r f ace  d i s t u rbance ,  concen t ra t i ons  o f  suspended

ma te r i a l  u re re  s i gn i f i can t l y  r educed ,  M in im i za t i on  e f f o r t s ,

howeve r ,  me t  u r i t h  va ry i ng  deg rees  o f  success .

Ove r  l ong  pe r i ods  o f  t ime ,  g roundwa te r  i r r  t he  Wasa tch  P la teau  ca r l

be  expec ted  t o  f l . o r r l  t owa rds  t he  l o r l l ands  i f  no t  r emoved ,  Pdss ing

th r  ough  sa l i ne  sha les  and  emerg ing  t o  augmen t  s t r eamf l o t r l  t r l i t h  a

d i s  so l vec l  so l i ds  con ten  L ,  t ha t  s i gn i f  i can t l y  exceeds  t he

concen t ra t i ons  f ound  i n  t he  headwa te rs  a re l a ,  Because  t he  S i ky l i ne

M ines  r r l i I l  a c 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 owe r  d i sso l ved

so l i ds  con ten t  t han  u l ou ld  have  ex i s t ed  i f  t he  u l a 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

wa te r  i n  t he  reg ion .  The  i nc reased  f l o r r r ,  pa r t i cu l a r l y  du r i ng  t he

su rnmer  l o r r r  f l o r r r  pe r i od ,  appea rs  t o  bene {= i t  t he  Ecc les  C reek

f i she ry  by  c rea t i nE  f ' l ou r  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 I  and  g rease  may  i ncnease  a t  t he  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 tn t

p rocesses  desc r i bed  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  (d i f f e r i ng  no rma l l y  by  t t r r o  o rde rs  o f  magn i t ude ) ,  ac i d

d ra inage  p rob lems  do  no t  occu r  as  a  r esu l t  o f  m in i ng .  Th i s  i s

suppo r ted  by  t he  f ac t  t ha t  coa l  i n  t he  a rea  has  a  l o r r r  su l p t r u r

con ten t ,
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2 ,5 ,3  A l t e rna t i ve  Ha te r  Supp l&

OSM Regu la t i on  3O  CFR 753 ,  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  u r i 11  resu l t  i n  t he

con tam ina t i on ,  d im inu t i on ,  o r  i n t e r rup t i on  o f  ex i s t i nE  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 l  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 leven ,  t he  Pe rm i t t ee  p resen t l y  own$  248  ac re * f  ee t  o f  u l a te r

r i gh t s  i n  t he  Sc r : f i r r l d  Rese rvo i r .  O f  t hese  u l a ten  r iEh 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 f s  needs  has  been  exchanged  f o r

r i gh t s  f - r om r r r e 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 - { : ee t ,  a  148  ac re - f oo t  exchange  has

a l read -V  be ien  app roved  by  t he  S ta te  Eng i  nee r  o f  U tah  .

The  Pe rm i t t ee  r r l i l l  r ep lace  t he  wa te r  supp l y  o f  any  l and  owne r

such  a  u l a te r  supp l y  pnoues  t o  be  con tam ina ted ,  d im in i s  hed

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 .
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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 r i t h  max imum tempera tu re  nead ings  (  Fo )  i n  t he

8O 's  and  m in imum read ings  i n  t he  4O fs  .  Fa11  and  sp r i ng  seasons

a re  e r ra t i c  i n  na tu re  u r 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 .  W in te r s  a re  o f t en  seue re ,  u l i t h

neco rded  t empera tunes  o f  - 3OoF  on  be lo t r r ,  Snou r  f r equen t l y  r ema j . ns

on  t he  g round  f r om November  un t i l  June .  P re -cons t ruc t i on

me teo ro log i ca l  s t ud ies  pe r f o rmed  f ' o r  t l r e  pe rm i t t ee  s l t o t r t  t t r a t  t l r e

p reva i l i ng  r r l i nd  d i r ec t i on  w i t h i n  t he  gene ra l  anea  o f  t he  Sky l i ne

M ines  s i t e  i s  sou th *sou th r r r es t .  h l i nds  a re  gene ra l l y  pa ra l l e1  t o

the  canyons  excep t  du r i ng  s to r rn  pe r i ods .  Seasona l  r r r 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 .  S .  t nJea the r  Bu reau  s ta t i on  has  been

es tab l i shed  and  ave rage  mon th l y  t e rnpe ra tu res  range  f  nom 150F  i n

Janua ry  t o  600F  i n  Ju l y .  Ex t reme  te rnpe ra tu res  a re  abou t  - 4Oo  and

8OoF .  Ave rage  annua l  p rec ip i t a t - i on  i s  25_ j - s " - - - *1q__1nches ,  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 t ransp i ra t i on  i s  l ess  t han  18  i nches  pe r  yea r .  $nou l f a 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  aue rages  4 .5  f ee t .  Max imum snow

dep th  t o  be  expe  c 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  rn i nes i t e  and  t he re fone  a re  assumed  to

rece i ve  l ess  t l r an  25  i nc l r es  o f  mo i s tu re  each  yea r  f o r  bond ing
2 - - 4

pu rposes .
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The  mon i t o r i ng  p rog ram,  des igned  t o  gene ra te  s i t e

o f  t he  a i n  qua l i t y  and  rne teo ro log i ca l  cond i t i ons

a rea , i nvo l ves  t h ree  sepa ra te  rnon i t o r i ng  phases

cons t ruc t i on ,  and  ope ra t i ona l  (  l i f e  o f  t he

2  . 6  ,  L  C l ima to log i  ca l  and  A i r  Qua l i t y  Mon i t o r i ng  P rog ram

To  p rov ide  c l i r na to l og 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  M ines  s i t e  anea ,  t he  Pe rm i t t ee  con t rac ted  w 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 ocJ  beg inn ing  Janua ry ,  1979 .

s  pe  c  i f i  c  da ta

o f  t he  Sky l i ne

p reope ra t i ona l ,

r n i nes ) . T h e

p reope ra t i ona l m0n i t o r i ng p rog ram i nc l uded  con t i nuous

Sky1 ine  s i t e  a rea  f o r  a  12  mon thme teo ro log i ca l  mon i t o r i ng  o f  t he

I A"DDIIION TO ! I TEXT !
!  Sec t ion  2 .6  Pane  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

eve ry  t h i r d  day  f o r  a  pen iod  o f

L979 )  .  T t r t o  l oca t i ons ,  Boa rd inghouse

se lec ted  as  .mon i t o r  s t a t i on  s i t es

mon i t o r i  ng  p roE  ram ,

pa r t i cu l a te  (TSP)  mon i t on ing

s i x  mon ths  (beg inn ing  MaY ,

Peak  and  Ecc les  Canyon ,  we re

fo r  t he  p reopena t i ona l  phase

On  Ju l y  1 ,  1984 ,  d f l  app roved  NOAA u ,e ra the r  s t a t i on  was  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  Wea the r  Se rv i ce  and  a re  con t i nu ing  t o  r eco rd  t empera tu re

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  j . ona l  C l ima t i c  Da ta  Cen te r ,  As  hv i l l e  ,  No r th  Ca ro l i na  .
' I he  

c l ima to log i ca l  summar 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  I  t h rough  March ,  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 l r e  A j . r  Qua l i t y  Sec t i on  o f

Append i x  Uo lume  A -1 .

A l l  equ ipmen t  u t j . l i zed  by  Rad j . an  i n  t he  pe r f o 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 roved  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 ow ing  a re  de ta i l ed  d i scuss ions

o f  t he  p reope ra t i ona l  mon i t o r i ng  p rog rams  conduc ted  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  p rog ram 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 l i t h  su f f  i c i en t

e l ec t r i ca l  power  was  adap ted  t o  house  t he  da ta  acqu i s i t i on

sys tems .  A t  t he  Boand inghouse  Peak  s i t e ,  t he  mon i t o r i ng  p rog ram

inc luded :

Con t i nuous  me teo ro log i  ca l  mon i t o r i ng  o f  u r i nd

d i rec t i on ,  and  t empera tune  a t  a  t en  me te r  l eve l .

speed ,  w ind
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a So la r  nad ia t i on  and  ra i n fa : . l - / sno r l f a l l

con t i nuous l y  a t  g round  l eve1 ,

a re  re  c  o rd  ed

A  ba t t e r y -pou ,e red  mechan i ca l  wea the r  s t a t i on  f o r  r edunc lancy

and  as  su r i ng  da ta  ga the r i ng  i n  t he  even t  o f  powen  f ' a i l u re  .

Tu len t y - f ou r  hou r ^  h i gh  vo l . ume  pa r t i cu l a te  samp les  co l l ec t i on

eve ry  t h  j . nd  day  (  beg inn ing  o t1  o r  abou t  May  I  ,  I 979  )  w i t h

mon i t o r i ng  t o  con t i nue  f o r  a  s i x  mon th  pe r i od .

No i se  mCIn i t o r i . ng ,  pe r f o rmec i  t t r l i ce ,  once  i n  t he  sp r i ng  and

aga in  i n  t he  { : a1 .1  o f  1979 .  Each  f i e l d  samp l i ng  i nuo l ved  a

th ree  t o  f ou r  day  s  amp l i  ng  pe r i od  ,

.  Uppe r  a i r  s  t ud ies  o f  r r l i nd  speed  ,  u r i nd  d i r ec t i on ,  t empe ra tune

and  a i r  p ressu re  pen fo rmed  once  each  mon th  us ing  a

Rad iosonde* t ype  sys tem.

Ec  c l es  Canyon  Mon i t o r i ng  P rog ra rT l

To  ob ta i n  da ta  a t  t he  l oca t i on  o f  t he  Sky  l i ne  po r t a l  s i t e ,  Rad  j . an

Corpo ra t i on  pos i t i oned  a  ba t t e r y - . powered  mechan j . ca l  u ,ea t t r e r

s  t a t i on  r r r i Lh in  t he  bounda r i es  o { '  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 ,  u l i nd  d i r ec t i on  a t t d

te rnpe ra tu re .  The  mon i t o r i ng  p rog ram i n  Ecc les  Canyon  was

des igned  t o  co inc j . de  r r r 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  Co rpo 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 i 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 ,  wh i ch  l acked

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  24 . -hou r  samp le  pe r i od ,  Ten

samp les  u ,e re  t aken  co inc i d i ng  r r r i t h  samp l i ng  cJays  a t  t he

Boand 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 s  cuss ion  o f  t l r e  Rad ian  Co rpo ra t i on  repo r t  f o l l ou t s

The  resu l t s  o f  t he  me teono 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  gua l i t y  o f  t he  Sky l i ne  pno j  ec t  anea  i s  ue ry  good  t o

exce l l en t .  A i r  i n  Ecc les  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 l , e  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 l j . t h  t l r e  S ta te  o f  U tah ,  t h rough  t he  U tah  Resou rce  Deve lopmen t

Ac t ,  paued  t h i s  noad  i n  L982  t o  accommoda te  t r a { : f  i c ,  t r t h 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 iss i ons  f r om road

t ra f f i  c  .

P resen ted  be i l o r r , r  i s  a  summary  o f  t l r e  r non i t o r i ng  p rog ra lT l  r esu l t s

f  r om Janua ry  1 ,  1979  t h rou rgh  Dece rnbe r  31 ,  1979 .

Boand ing l r ouse  Peak  Mon th l y  ave rages

Wind  Speed  (MPH )

Tempera tu re  (oF )

Py  ranome  te  r  (  Lang  1  ey  s  )

Ne t  Rad iomer te r  (  Lang ley  s  )

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 )

Tempera tu re  (oF )

C lea r  Cneek

L otrt

11 .7

18 .4

L5 t  , 2

31 .5

23  .  O

..--.LeuL..-
1 .5

-1 .4

--Hj-qh--

17 .  1

57  . 6

678 ,5

294 ,  t

49  , 5

Avsr-ase
l 4  , 7

37 .3

413 ,5

150 .2

30 .  3

H i s-h- . *. f, tr.s !:**e
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 o r i ng  s ta t i on  ave raged

61 .7  ug / cu .m .
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Upper -Leve l  A tmosphe r i c  S tud ies

Dur i ng  t he  uppe r -1eue1  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 r i nd  f l ou r  e f f ec t s .  The  f i nd ings  we re :

Deep  su r f ace -based  t empera tune  i nve rs i ons  we re  de tec ted  i n

Ecc les  Canyon  du r i ng  seve ra l  monn 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 rne te r s

to  5OO me te rs  .

.  Du r i ng  t l ' r e  Ju l . y  samp l i ng  pe r i od ,  so la r  r ad ia t i on  u ,as  f ound  t o

resu l t  i n  l a rge  i nc reases  i n  t e rnpe ra tunes  nea r  t he  su r f ace  o f

Ecc les  Canyon ,  u r f r  j . 1e  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 t 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 red  t ha t ,  even  a t  he igh t s  r r r e l l  above  t he

tops  o f  t he  canyon  t r l a l l s ,  t empe ra tu res  we re  no tab l y  wa rmer

than  du r i ng  t he  morn ing  a t  t he  same  1eue1s ,  i nd i ca t i ng  t ha t

hea t i ng  o f  t he  canyon  f ' l oo r  on  sunny  days  i n f l uenced

tempena tu res  a t  cons ide rab le  he igh t s  aboue  t he  canyon  { : 1oo r .

Day t j .me  up* . va11ey  r r r i nds  i n  Ecc les  Ca r t yon ,  wh i ch  wene

typ i ca l l y  eas t -no r t heas ten l y ,  wene  f ound  t o  be  qu i t e  sha l l o t r t

( gene ra l1y  l es  s  t han  lOO me te rs  )  .  W i t h  i nc reas ing  he ig f t t

ab r>ve  t he  canyon  f  l oo r ,  r r r i nd  d i r ec t i ons  qu i ck l y  t u rned  t owa rd

t l r e  d i r ec t i on  o f  f l o r r r  a t  l eve I s  above  t he  canyon ,  Nh i l e  many

o f  t he  sound ings  we re  conduc ted  when  day t i r ne  up -ua l l ey  f l ows

were  oc  cu r 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 tu rna l  dou ln - va l1ey  f l o t r l s  ( gene ra l l y

wes te r l y )  t o  s t i l l  be  p resen t .  Howeven ,  t he  sound ing  da ta

sho r r red  tha t  t he  cJown-va l l ey  f l ow  was  qu i te  sha l l o t r t ,  P robab ly

l ess  t [ r an  lOO me te rs ,

a
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The  day t i r ne  up -va l I ey  f l ou rs  t ended  t o  be  oue rn idden  by  t he

la rge  sca le  f l ow  ove r  t he  reg ion  and  by  channe l i ng  e f f ec t s

du r i ng  c l oudy  cond i t i ons  and  /  o r  u l hen  t he  l a rge  s  ca le  f  l o t r l  was

re la t i ve l y  s t r ong .

H ind  speeds  gene ra l l y  i nc reased  u l i t h  he igh t  above  t he  f l oo r

o f  Ec  c l es  Canyon  .
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2 ,7 UEGE 'TAT ION

2  ,7  ,  L  Gene ra l  Des  c 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 ,  "  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  EndanEered  P lan t  Spec ies ,  So i l s  and  Rec lama t i on

P l a n s t t .

T 'he  Sky l i ne  p ro j  ec t  a rea  a r rd  ad j  acen t  a reas  occu r  r r l j . t h i n  an

aspen -sp ruce - f i r  phase  o f  t he  bo rea l  f o res t  b i ome ,  u l 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 esse r

ex ten t ,  t he  moun ta in  bnush  commun i t y  t ypes  p resen t  as

s j . gn i f i can t ,  t hough  m j . no r ,  componen ts  .

The  spnuce - f i r  commun 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  Enge lman  sp ruce  and  suba lp i ne  f i r ,  u l i t h  va r i an t s

suppo r t i ng  adm ix tu res  o f  aspen  and  we t  meadou l  sub t ypes

cha rac te r i zed  by  spec ies  o f  sedges  and  g ra$ses .  The  we t  meadou t

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 r hen  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 ones t  f l oo r  i s

f r equen t l y  sub jec ted  t o  dense  shade ,

The aspen community is a forb type rrr i th I -e"p.U-LUf .  t reFtulg. . ids--s- 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 lan l y  by  aspen .  Sou th - f ac i ng  s l opes  and

r i dges  a re  t t 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 ,  howeve r ,  t o  t he  aspen ,  g rass ,  f o rb ,  e l de rbe r r y

commun i t y  r r l f r i c t r  occup ies  app rox ima te l y  33  pe rcen t  o f  t he  l ease

anea .  The  aspen ,  g rass ,  f o rb ,  e l de rben ry  commun i t i es  comb ined

occupy  42  pencen 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

gnound  l aye r  spec ies  a re  t he  same  as  t hose  i n  t he  aspen ,  gnass ,

f o rb ,  e l de rben ry  commun i t y  r r l i t h  r r l h i ch  t he  aspen  commun i t y  i s

t r ans 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 .o
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Ec  c l es  Canyon  i s  vege ta ted  by  s i n r i l an

des  c r i bed  f o r  t he  nes t  o f  t he  p ro j  ec t .

p l an t  commu n i t i e  s as

P la te  2 .7 ,1 -1  sho r 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 ,?  , I -Z  sho r r r s  t he  l oca t i on  o f  t he  va r i ous

ueEe ta t i ve  re fe rence  a reas .  The  re fe rence  a reas  a re  marked  a t

each  co rne r  u l 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  su r f ace  d i . s t u rbance  i s  shown  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

con tmun i t y  r r r j . t h  a  d i scuss ion  o f  t he  me thods  used  i n  t he  com lnun i t y

ana l ys i s  a re  pnesen ted  i n  t he  Append i x  Vo 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  oc  cup 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 l h i ch  i t  i s  i n t e rg raded .  Those  t u ro  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 u i t y  p1o t s .

Spnuce - f i r  t nansec t s  y i e l ded  I ' r om  17  t o  26  spec ies  o f  p l an t s  and

the  r i pa r i an  commun i t i es  1  5  t o  26  spec ies  .  The  commun i t y  t ype

r r r i t h  l eas t  d i vens i t y  i n  t he  re fe rence  a reas  was  t he  sageb rush

commun i t y ,  r ang ing  f r om 10  t o  14  spec ies .

S i t es  i n  t he  ne fe rence  a reas  d i f f e red  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 tock . Aspen  and

g rass - f o rb -e l de rbe r r y  commun i t i es  va ry  f r om 451 .8  t o  835 .5  pounds

pen  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 i r r g  and  poo r  " r ep resen ta t i 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  1  80 ,  5  and  286  pounds  .

The  impo r tan  c  e

commun i t i es ,  u rh i ch

a rea ,  i s  seen  i n

commun i t y  and  t ha t

o f  t he  aspen  and  g rass - l : o rb -e l de rbe r r y

oc  cupy  app rox ima te l y  42  pe rcen t  o f  t he  penm i t

t he  compar i son  o f  a rea  occuP ied  by  t ha t

oc  cup ied  by  o the r  t ypes  ,
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The  sageb 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 .  T l r ey  occu r  ma in l y  on

sha l l o r r l  so i l s  .  Co l l ec t i ve l y  t hey  a re  d i ve rse ,  w i t h  app rox ima te l y

90  spec ies  o . f  vascu 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 { : 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 pan ian  commun i t y  t ype  cons i s t s  o f  con t i nuous  s t r i ps  o f

vege ta t i on  a l . ong  t l r e  ma jo r  d ra i nages ,  ds  i n  t he  va1 ley  bo t t oms  o f

Hun t i nE 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  1 i 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 l1ey  o f

Hun t i ng ton  C reek  .  Dom inan t  spec ies  on  t f r e  we t  l ands  a re  red  t op ,

s i l ve r  sage 'o rush ,  sedge  spec ies  ,  gnasses ,  and  numerous  f o rbs  .

Desp i t e  t he  impo r tance  o f  sp ruce - f i n  and  sp ruce - f i r - aspen

comtnun 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 ,  howeven ,  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  u l i l d l i f  e

coven ,  r r l h i l e  ma in  g raz ing  a reas  a re  i n  ac j j acen t  aspen  and

g rass - f o rb -e l de 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  sp ruce  and  f i r  spec ies .

A l l  t ypes  p roduced  an  annua l  g ro r r l t h  i nc remen t  ave rag ing  4 .2  mm

per  yea r .  Aspen  occu rs  i n  a  dens i t y  o { :  on l y  one - th i r d  t he  number

o f  t r ees  pe r  ac r "e  when  compared  t o  sp ruce  and  f i r .  Sp ruce  and

f  i r  p roduc t i on  i s  mos t  s iEn i f  i can t  as  a  t imbe r  sou rce ,  anc i

h i s t o r 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 j . o r t

i n  t he  pe r rn i t  a rea  and  i n  Ec  c l es  Canyon ,  whe 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  ope ra t i ons .

Sageb rush  and  snou lbe r r y - sageb rush  commun i t i es  a re  p roduc t i ue

(9  17 .  I  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 l  a rea

occup ied ,  t he  t ype  i s  o f  much  impo r tance  t o  g raz ing  and  b rows ing

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 asses  :  young ,  mode ra te ,  and  o1d .

Th i s  seems  to  assu re  t he  con t i nu i t y  o f  t he  aspen  co rnmun i t y .

W l re re  aspen  g rows  i n  an  adm ix tu re  u l i t h  sp ruce  and  f  i r ,  i t  appea rs

tha t  t he  u l ood land  i s  suc  ces  s i ona l  w 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  u l h i ch  i s

subo rd ina t , e  t o  t he  aspen  oue rs tony .

T l r e  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 - yand

a rea  i nd i ca tes  a  c l imax  f o res t  dom ina ted  by  sp ruce ,  u 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  number  o f  seed l i f , gs  ,  bu t  t he  l ac  k  o f  t r ees

o f  i n t e rmed ia te  and  o l de r  aEes  sugges t s  t ha t  f i r  i s  no t

success fu l  i n  dom ina t i ng  t he  f o res t  t ype .

To ta l  p roduc t i . v 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 1  be  l os t  t o  p roduc t i on  du r i ng  t he

ac t i ue  pe r i od  o f  m ine  ope ra 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 tembe t r )  ,  t he  neduc t i on  i s  t hen

equ iua len t  t o  t he  l oss  o f  t h i r t een  cow-ca1 f  un i t  mon t l t s ,

2  . 7  . 3  Th rea tened  and  Endange red  P lan t  Spec ies

Passage  o f  t he  Endange red  Spec ies  Ac t  o f  I 973  p rov ided  t he  1ega1
'oas i s  f o r  es tab l i shmen t  o f  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  wene  pub l i shed  subseguen t l y  i n  t he

Fede ra l  Reg i s te r  ( 4O :27824 -27924 .  L975 ;  and  4L :24524 -24572 ,

1976  )  .  l r l o r k  on  endange red  and  t h rea tened  p l an t s  o f  U tah  has  been

rev ie r r l ed  by  We1sh ,  A t r r l ood ,  and  Revea l  (  1975 )  ,  and  reeva lua ted  by

We lsh  (  1978 ) .  The  reg ion  unde r  i nves t i ga t i on  was  i nc l uded  i n  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  du r i ng  i n i t i a l  i n ves t i ga t i on .

The  neg ion  was  sea rched  on  a  qua r te r  sec t i on  by  qua r te r  sec t i on

bas i s ,  w i t h  each  commun i t . y  t ype  re l i t h i n  each  qua r te r  sec t i on  be ing

t rave rsed ,  A l l  commun i t y  t ypes  we re  sys tema t j . 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 i v i dua l  sea rch  i n  t he  sma l l e r  uege ta t i ve

t ypes .  No  t h rea tened  o r  endange red  $pec ies  we re  encoun te red  i n

e i t he r  t he  pe rm i t  anea  o r  su r round ing  a reas ,

2 ,7  , 4  Po ten t i a l  f o r  Rees tab l i sh i ng  Uege ta t i on

D is tu rbed  a reas  u ,e 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  ago .  The  a rea  had  been  s l i gh t l y  t r ea ted  t o

rec la rna 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 ,  smoo th  b rome ,

o rcha rd  g rass ,  t a11  oa tg rass ,  bu lbous  r r l hea tg rass ,  and  b l ueg rass

a re  i n t r oduced  spec ies  u rh i ch  a re  now  na tu ra l i zed  i n  t he  a rea .

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 v i d i ng  Hun t i ng ton  C reek  and  C lea r  C reek

d ra inage ,  Na t i ve  spec ies  no ted  i n  t he  d i s t u rbed  a reas  i nc l ude

ya r row ,  A r t em 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 ras  s  ,  c i nque fo i l  ,  wes  t e rn  cone f l owe r ,  r ed

e lde rbe r r y  and  ho rseb rush .

Spa r i r r g l y -uege ta ted  sands tone  l edges  occupy  app rox ima te l y  one

pencen 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  senv i cebe r r y ,  as te r ,  sedge ,  f ' e rns  ,  and  o the rs  u l h i ch  a re

uncommon  i n  t he  more  dense l y - vege ta ted  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  haue  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  sevena l

d i f { i e ren t  t echn iques  have  been  used  on  c l i f f e ren t  occas ions  w i t h

ve ry  1 i t t 1e .  success .  These  t ec l r n i ques  l r ave  i nc l uded  bu r l ap

ne t t i ng ,  hyd romu lch ing ,  hand  seed ing  and  t r ansp lan t i ng  o f  shnubs

and  seed l i ngs ,  Revege ta t i on  on  t f r ese  s l opes  may  have  t o  be

pos tponed  un t i l  f  i na l  r ec l ama t i on  when  t he  s l ope  ang le  u l i l . 1  be

a l t e red  mak ing  success fu l  r evege ta t i on  muc l r  mo re  p robab le .
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l n f e l sh ,  S .  L .  ,  N .  D .  A t r r l ood ,  and  J .  L .  Revea l  .  I 975 .  Endange red ,
t h rea tened ,  ex t i nc t ,  endem ic ,  and  ra re  o r  nes t r i c t ed  U tah
vascu la r  p l an t s  .  G rea t  Bas in  Na tu ra l i s t  35 :  3  17 -376 ,

L ' f  e1sh ,  S .  L .  1976 .  Endange red  and  t h rea tened  p l an t  spec ies  o f
Cen t ra 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  .

We ls t r ,  S ,  L .  L978 ,  Endange red  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 tu ra l i s t  38 :  1 -18 .
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2  , 8  AQUATIC  WT LDL I  FE  RESOU RCES

In t roduc  t i on

Bo th  Hun t i ng ton  C reek  and  Ecc les  C reek  f l o r r r  t h rough  t he  p ro j ec t

a rea  and  bo t  h  p rov ide  hab i t a t  f o r  r ep rodu  c i ng  res i den t  popu la t i ons

o f  cu t t hnoa t  t r ou t .  Cu t t f r r oa t  t r ou t  f r om E lec t r i c  Lake  use  uppe r

Hun t i ng ton  C reek  f o r  spau ,n i ng  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  w i t h  r a i nbou r  t nou t  exc lus i ue l y ,  has

numenous  cu t t h roaL  t - r ou t  r r l h i ch  have  been  p roduced  i n  Ec  c l es  C reek

and  o t l 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 ,  Noods  C reek ,

Los t  C reek ,  F i sh  C reek ,  Pond town  C reek ,  P leasan t  Ua l l ey  C reek  and

poss ib l y  Boa rd inghouse  C reek .

Ecc Ies  C reek

Ec  c l es  C reek  i s  a  sma l l  moun ta in  s t r eam d ra in i ng  u l es t  t o  eas t  i n t o

P leasan t  Ua l1ey  C reek  r r l h i ch  f l o r r r s  no r t h  app rox ima te l y  3  m i l es

whe re  i t  emp t i es  i n t o  Sco f i e l d  Resenuo i r ,  D i schanges  i n  Ecc Ies

Creek  a re  f r eguen t l y  as  l ou r  as  2  c f s  du r i ng  l a te  summer ,  f a l l  and

r r r i n t e r  mon ths ;  and  h i gh  f ' l o r r 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 eams  such  as  Ecc les  C reek

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 ,  u l a te r  t empe ra tu res  rema in  be tween  O-2oC .  I n

the  summer ,  wa 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  2OoC.

Th rough  na tuna l  e ros ion  o 'F  rnuds tone ,  sands tone  and  sha le  depos i t s ,

Ecc les  C reek  has  pe r i o t Js  o f  h i gh  t o ta l  suspended  so l i ds  (  sed imen -

ta t i on )  .  Th  j . s  occu rs ,  howeve r ,  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  wa te rs  haue  su f f i c i en t  ene rgy  ( ve loc i t y )  t o  ca r r y  t he

f i ne  sed imen ts  ou t  o f  t f r e  canyon  ra 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 { j f  yea rs ,  t he re  a re

numerous  c l ean  t nou 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 o t r l ,

adequa te  subs t ra te ,  f ood  base  and  wa 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 t t  and

mac ro inve r t eb ra 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 inue r teb ra te

commun i t i es  . o f  Ecc les  Cneek  have  a  h i gh  d i ve rs i t y  o f  spec ies

rep resen t i ng  a l l  ma j  o r  t r oph i c  g roups  .  Thene  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  p resen 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 ia1 l y  sho r t  t e rm  changes  .

Uppe r  Ecc les  C reek  above  t he  Va I l ey  Camp  M ine  Road  (a t  samp l i ng

s ta t j . ons  EC ;O3 ,  ECOT,  UPMF,  UPSF ,  F igu re  2 .8 -A ) ,  have  numerous

taxa  o f  mac ro inue r teb ra tes  f - 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  Ec  c l es  C reek  (S ta t i ons  ECO4  and  ECO5)  has

a  more  t o l enan t  mac ro inven teb ra te  co rnmun i t y  u r i t h  t axa  t o l enan t ,  t o

sed imen ta t i o r r  dom ina t i ng  t he  commun i t y .

Cu tLh roa t  t r ou t  ma in ta i n  na tu ra l l y  r ep roduc ing  popu 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  bounda ry  downs t ream to  t he

c reek  mou th .  
- l - he  

f i sh  have  ups t ream m ig ra t i on  access  t o  a  p r : i n t

j us t  above  Wt r j . s key  Gu l c f r  u l he re  a  sen ies  o f  beave r  dams  fnequen t l y

b l ock  ups t ream movemen t .  
' The re  

a re  no  f i sh  i n  t he  uppe r  f onks  o f

Ecc les  C ree l< .

Cons t ruc t j . 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 inE  i n to

Ecc Ies  Cneek  resu l t i ng  i n  a  s i gn i { : 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  r r r i t h  DWR,  howeve r ,  r esu l t ed  i r t

hab i t a t  i r npnovemen t  by  19S6  su {= f i c i en t  f o r  nea r  r ecove ry  o f  t hese

t Jopu la t j . ons .  (See  DNR repo r t ,  "  Recove ry  o f  t he  Cu t t h roa t  T ' r ou t

(5a Imo  C la r k i )  f i she ry  i n  Ecc les  C reek ,  U tah  F r r :m  Coa I  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 I i f  e .  )

REPLACES ! ! TEXT
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Hun t i . nE ton  Cnee  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 scha rges  a re

f requen t l y  as  l o r r l  as  1 .5  c f s ,  r r r i t h  sp r i ng  h i gh  f l o r r l s  some t imes

reach ing  lOO c f s .  Wa te r  t e rnpe ra tunes  f l uc tua te  du r i ng  summer

mon ths ,  a l t hough  da i l y  h i ghs  se ldom exceed  zOoC.  Du r i ng  w in te r

mon ths  u l a te r  t empe ra tu res  se ldom exceed  7oC  and  t he  s tneam i s

nea r l y  comfJ le te l y  i ced  ove r .

T f r r oug l r  na tu ra l  e ros ion  o f  ex i s t i ng  s t r eam c l r anne l  geo log i ca l

f o rma t i ons  and  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

f r i gh  l oads  o f  f  i r r e  sec i imen ts  du r i ng  runo f f  pe r i ods  .  Th i s  oc  cu rs

I  RNPI.ACES !  ! TEXT
I  Sec t ion  2 .8  Pase  2 -64A I  l sec t ion  2 .8  Pas ,e  2 -64A Date  07107189 !
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u lhen  runo f f  i s  h i g t 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 raue l s  o r  o the r

coa rse  subs tna te  ma te r i a l s ,  Hun t i ng ton  Cneek  has  numerous  c l ean

t rou t  spawn i . ng  g raue l  beds  and  t he  amoun t  o f  f i ne  sed imen ts  i s

no t  h i gh  enoug t 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  t r l i t h

mac ro inve r t eb ra te  t axa  repnesen t i ng  a l l .  t r oph i c  1eve1s .  The

success fu l  cu t t hnoa t  t r ou t  spau ,n i ng  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  wa te r s  and  hab i t a t  o f  Hun t i ng ton

Cneek  p l us  t he  ab i l i . t y  o f  t he  mac ro inue r teb ra te  commun i t y  t o

suppo r t  qua l i t y  f i s  he r i es  .  Cu t t h roa t  t r ou t ,  ac  co rd inE  t o  U tah

D iu i s i on  o f  t , l i l d l i f e  Resou rces  (UDWR)  su rveys ,  a re  i nc reas ing  i n

numbers  i n  Hun t i ng ton  C re re i k  aboue  E lec t r i c  L .ake .  T rou t  p roduced

in  Hun t i ng ton  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  Resou rces

T l re  su r 'Face  f ac i . l i t y  d j . s t u rbances  j . n  t he  po r t a l  a rea  enc roac t red

on  sec t i ons  o f  a l l  t h ree  uppe r  Ecc les  C reek  f onks .  I n  o rde r  t o

reduce  sed i rnen ta t i on  o f  t hese  s t r eam segmen ts  and  t l r e  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 lo r r r  t he  t r i bu ta r y  con f l uences  we re  d i ve r t ed  i n to

c l osed  cu l ve r t s  .  Th i s  r nod i f  i ed  app rox ima te l y  + ,2OO f  ee t  o f  t o t a l

s t r eam l r ab i t a t  bu t  d i d  no t  r educe  aua i l . ab le  f i sh  hab i t a t  s i nce

f i sh  we re  no t  f ound  aboue  t he  U .  S .  Fo res t  bounda ry ,  p r i o r  t o  t he

d i vens ion ,  Downs t rea rn  d r j . f t  o f  mac ro inve r t ebna 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  nean  t he  mou th  o f l  t he  canyon

(S ta t i on  ECO5) ,  app rox ima te l y  600  f ee t  o f  s t r eam was  moved  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  t he  same  g rad ien t  (  3  f  ee t  adcJ 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 Ies  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 i e s

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 l r j  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.

tn fa te 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 o r r l  .  Th i s  i ncneased  s t r eam f l o r r r  i s  espec ia l l y

bene f i c i a l  du r i ng  summer  mon ths  r r l hen  no rma l  s t r eam f l ou rs  a re

l o r r r .  Ha te r  t empena tu res  a re  a l so  mode ra ted  by  t h i s  i nc reased

f  lo t r t .

The re  shou ld  be  1 i t t l e  impac t  on  Hun t i ng ton  C reek  above  E lec t r i c

Lake .  I r npac t s  t o  da te  have  been  assoc ia ted  on l y  u r i t h  t he

cons t ruc t j . on  o f  a  neu ,  UDOT h ig l r r r l ay ,  Sed j .men t  con t ro l  measunes

rn 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 , L  A q u a t i c  M o n i t o n i n g  P r o g r a t T 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  requ i remen ts  o f  UMC 753  , 20 ,  The  ma in  pu rpose  o f

t he  mon i t o r i ng  p rog ram i s  t o  ga in  su { t f i c i en t  kno r r l l edge  t o  p reven t

and  / o r  m in im i ze  i n rpac t s  t h rough  w i se  p ro j  ec t  p l ann ing  .

Mon i t o r i ng  has :  ( 1 )  desc r i bed  ex i s t i ng  resou rces ;  ( 2 )  de tec ted

ex i s t i ng  pe r t unba 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 to ra t i on .

The  b i o l og i ca l  (mac ro inve r t eb ra te  and  f i sh )  and  hab i t a t  (  sed imen t

and  channe l  su rveys )  mon i t o r i ng  s ta t i ons  on  Ecc les  C reek  ane

shown  i r r  F i gu re  2  .  8 - . 4  .  Samp l i ng  da tes  ane  l im i t ed  by  wea the r ,

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 lo

seasona l  samp l i ng  da tes  pe r  yea r  ane  requ ined  t o  d i f f e ren t i a te

na tu ra l  seasona l  i n t nas tand  va r i ance  f r om impac t  i nducec l

c t r anges ,  Samp les  we re  t aken  annua l l y  t h roug l r  t he  p ro j ec t

p l ann ing  anc1  ea r l y  deue lop rnen t .  The  b i o l og i ca l  samp l i ng  has  been

pe r f  o rmed  i n  con j  unc t i on  r r l i t l r  no rma l  s t r eam u la te r  mon i t o r i ng  so

tha t  compana 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

impac t  a reas ,

Ecc les  C reek  we re  se lec ted  i n  r e l a t i on  t o

UDt r fR  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  gua 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  mac ro inve r t eb ra te  samp les  we re  t aken

f rom se le  c ted  op t ima l  subs tna tes  w i t h  a  mod i f i ed  Su rbe r  Samp le r  .

Th ree  sed imen t  samp les  u ,e re  t aken  f r om po ten t i a l  spawn ing

Erounds .  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 rueys ,  f o l l o r r l i ng  me t t r odo loE ies  used  by  USBLM and  USDFS

f i she r i es  hab i t a t  spec ia l i s t s ,  wene  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  (Tab le  2  . 8 .  1  )  .

Measu remen ts  i nc l uded :  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 E rac i i en t ;  r i pa r i an  vege ta t i on  (  t ype ,  r e l a t i ve

cove r )  ;  u l a te r  w id th ,  dep th  and  ve loc i t y  a t  ua r i ous  d i scha rges  (a )

and  channe l  u r i d th  and  t o r t uos i t y .

F i sh  su rueys  a re  conduc ted  by  UDt rdR  pe rsonne l  ou t  o f  t he  P r i ce

o f f i ce .  F i s f 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  u r i l 1  be  l a rge  enough  t o  samp le  and  young . -o f - yea r  f i sh  a re

l ange  enough  t o  obse rve .  F i s l r  a re  rneasu red  as  t o  t o ta l  l eng th

and  u re i gh t ,  coun ted  and  t hen  ne leased  .  These  da ta  a re  compared

w i t l 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 ng  p resen t

f i sh  popu la t i on  cond i t i ons  compared  u l i t h  yea rs  pas t .

Tab le  2 ,8 *2  summar i zes  t he

the  sed i rnen t  co rnpos i t i on

schec iu l e  on  Tab le  2 ,8 - * t ,

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  w i l l  be  es tab l i shed  i n

r r r i 11  be  requ i red  on l y  i r r  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  u l i t h  t he

i s  shown  on  Tab le  2 .8 -3 .  The  UDNR

the  Aqua t i c  N i l d l i f e  sec t i on  o f ,  Uo lume

p fanned  on l y  on  an  as  needed  bas i s ,

con junc t i on  u r i t h  UD t ' , lR  pe rsonne l  and

o f  a  ma jo r  pe r t u rba t i on  i n  f i sh

! !  TEXT !
!  Sect ion 2.8 Pas,e 2-68 !  I  Sect ion 2 .8  .1  Pas,e 2-68 Date 10/15/88 !
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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  w i t h  UDHR in  t he  i nves t i ga t i on  o f  any  such  cond i t i on .

t h i s  appnoach  t o  f u tu re  mon i t o r i ng  i s  cons i s ten t  w i t h  t he

requ inemen ts  .  r eco rnmended  by  t he  UDWR,  P r i ce  o f f i ce .

' REPLACES L! TEXT !
!  Sect ion 2.8 Pas,e 2-68 Mect ion 2.8.  1  Paee 2-68A Date L0l15/88 !
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TABLE 2 ,8 -L

STREAM RESOURCE MONITORING SCHEDULE FOR ECCLES CREEK

S T A T I O N

Suruey June Augus  t Oc  t obe  r

Mac ro inve r t eb ra tes  Ecc les  C reek

UPSF,

ECO3,

ECO 5

U PI '4F ,  ECO2 ,

E C ; S F  ,  E . C O 4 ,

None Same as

June

F i . sh N o n e E-q-qfes-*ele-e.k
ECsF ,  ECO3  ,

ECO4 ,  ECO5 No  ne

Sed imen ts gs-s fss*-Ere-e!
EC02 ,  ECO3  ,

ECO4 ,  ICO5 None

E-qs f es.-^qle-e!"
ECO?,  ECO3 ,

ECO4,  ECOS

Hab i t a t E.E c-LeE".*-Qrss 3.
ECO?,  ECO3 ,

ECO4,  ECO5 None None
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Agua 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  ac  cumu 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 ,8 ,3 ,  Backup  da ta  f o r  t hese  summar ies ,  i nc l ud ing  t he  consu l t an t s

o r i g i na l  r epo r t  and  subsequen t  summary  repon ts ,  may  be  f ound  i n

Append i x  Vo lume  A . - . 2 ,
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TABLE 2 ,8 -2

DESCRIPTORS OF  THE BENTHIC  COMMUNIT IES
ECCLES CREEK AND ITS  MAJOR TRIBUTARIES ,

A T  S E U E N  S T A T I O N S  O N
C A R B O N  C O U N T Y ,  U T A H

Da te c-l.Qa -qIAd
Standa rd

J/mZ- 8-e-u!a.!-ie.! qs/..fiZ

Jun  79
Jun  80
Aug  80
Nov  80
Jun  81
SeF ,  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  BO
Jun  81
Sep  8  L
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

6 9
7 4
6 2
7 L
6 7
6 4
6 6
6 8
6 8
7 O
6 6
6 7
7 L
6 8
6 6
6 4
5 5

' 72

77
64
7 l
69
63
66
70
7L
70
66
67
72
66
69
65
55

6 7  6 8
7 2  7 4
6 3  6 3
7 0  6 4
6 5  6 8
7 0  7 0
6 1  6 4
6 8  6 9
6 5  6 5
5 9  5 9
6 1  6 4
6 6  6 8
5 9  6 3
5 9  6 0
6 2  6 6
5 7  5 8
5 6  5 3

#
taxa

30  3  . 800
22  3 .715
33  3  . 453
31  3 .855
23  3  . 619
32  3  . 453
32  3 .  197
? -9  3 .850
33  3 . . 106
33  2 .634
34  3  . 788
35  3 .399
3  I  2 .908
33  2 .523
32  3 .  173
28  3 ,573
28  2 ,873

30
26
33
38
35
34
32
30
33
38
27
24
33
28
29
29
29

3 .  150
3 .884
3  .  114
3 .844
3 .301
3  , 542
3 .  148
3  , 862
3 ,  199
3  . 427
I  . 852
1  . 848
2 ,959
2 .118
3 .O43
3 .391
2 .467

10 ,176
7  , 728
2  , 892

14 ,834
10 ,  545
31 ,185
36 ,788

4 ,  608
2+  , 457
34 . ,  868
29  , 477
13 ,821
2+ ,8+2
42  , 666
28 ,778
13 ,378
27  , 438

8 , 4 4 9
4 , O 1 9

t 7  ,  Q g Q
44 ,  r27
41 ,684
50 ,134 .
65 ,792

8 ,113
33 ,332
55  , 457
4.6 , 497
13 ,316
26 ,338
54 ,411
13 ,991
11 ,858
4L  , 5L2

9 ,g *72
2  , 470

868
6 ,898
4  , 437

20  , 57Q
2  ,  3  58
1  , 961
9 ,715

2L ,970
13 ,557
4 ,  543

14 ,305
23  , 968

6  , 224
7 ,997
2 ,180

2  , 650 -
2 ,O29

14  ,  450
25  , 316

9  , 427
47 , I 74
L3  , 77  4

3  ,  814
11 ,605
ro ,794
10 ,  006

2  , 325
13  ,  028
L2 ,092

4 ,  100
6 ,664
4  , 204

1  , 39
o .81
4 .45
1 .31
3 ,  19
6  . 67
I  . 58
8 .87
2  , 50
3  .  70
2 ,70
6 ,80
3  . 90
4 .  30
5 .30
1 .70

o .62
1 .59
1 .44
4 .15
4 ,79
3 ,66
1 .  , 87
12 .60
10 .  78

6 ,  10
1 ,OO
5 .  10

10 .20
3 .30
3  . 90
5  , 24

UPSF Uppe r  Sou th  Fo rk  Ecc les  Cneek  aboue  m ine  po r t a l  and  cu l ven t

UPMF Uppe r  M idd le  Fo rk  Ecc l . es  C reek  above  m ine  po r t a l  and  cu l ve r t
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Tab le  2 ,8 -Z  (Con t i nued )

D.a.Le .9J9a eIAd
5 ta  nd  a  nd

JI_Z. !Lev.!e!ign_i."_

EC-O2  Ec  c l es  C ree  k  immed ia te l y  be lo r r r  m ine  po r t a l  and  mou th
cu l ve r t

May  79
Aug  79
Oc t  79
Jun  80
Aug  80
Nou  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

May  79
Aug  79
Oc t  79
Aug  8O
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  66
65  65
64  66
64  63
68  69
66  69
64  63
7L  73
80  84
72  7L
64  69
70  72
70  74
67  7L
70  73
66  69
7L  74
65  67
65  69

59
64
68
69
61
66
6?-
64
61
63
64
62
59
58
66
58
52

#
taxa

36  3 .510
42  1 .96+
32  2  , 534
27  3 .389
31  3  . 468
30  3 .O20
21 .  2  ,  r 73
30  2 .554
24 .  3  . 970
30  2 .411
26  2  , 5L4
30  1  . 838
23  3 ,746
2L  I  .  O40
29  2 .  , 9  23
28  2 , r42
22  2  . 849
24  2 ,770
23  2 .O37

t2  , 339
73 ,181
t7  , 76L

4 ,350
5  , 232
9 ,7+5

tL ,274
L9  , 077
2  , 370
6 ,  O53
' l  

, 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 ,  O70

6 ,  136
20 ,  460
38  , 228
t4 ,276
13 ,278
27  , 7  39
7  L  , 992
L5  ,  852
L7  ,  b67
34 ,540

5,138
22 ,6+0
11 ,601

1 ,87+
L  ,253
2 ,+ t4
4 ,645

19 ,  191
1 ,418
4 ,898
4 ,  6  59

16 ,615
917

6 ,779
7L9

2  , 263
1 ,845
5 ,  891
1  , 040

7  , 243
10 ,  151
4 ,180
4 ,681

t7 ,L78
1 ,  539

26  , 699
2 ,39+
8 ,987

15 ,785
t5  ,  Lzo*

5 ,901
9  , 145

35 ,479
3 ,160

LL ,776
3  , 327

gll/se

o f

3 .26
2 ,61
t  . 57
o .44
o .  54
2  , 20
1 .09
o .51
1 ,  18
1 .75
6  , 37
3  .  30
2  . 80
r ,70
3 ,80
L ,7O
3  ,  90
1 .60

i .  t ,
1 .51
1 .87
o ,73
o ,47
7 .68
2  , 58
6 .  59

11  .  83
3 .70
2 .  10

11 ,20
10 ,  50

5 .  30
10 .80

5 .  10

EC-SF  Sou th  Fo rk  Ecc les  C reek  be lou r  EC-OZ  and  above  EC-O3

60  36
66  35
65  37
68  38
69  33
69  29
65  40
62  2+
63  29
64  33
6+  36
61  29
59  38
59  32
65  35
57  30
53  29

3  ,  510
3  , 322
3  . 289
3 .  134
2  . 634
3 .  408
2  , 681
2 ,939
2 ,817
2 .572
2  , 60 *7
2 .483
2 ,808
1  . 9OO
2  ,699
2 .9+2
2  , 445
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Tab le  2 ,8 -Z  (Con t i nued )

De.le eJ-ae cIQ.d
Standa rd

#/-W- Pe.vitt i .on qnl.M
#

taxa

EC-O3  Ecc Ies  C reek

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  8O
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 I  85  59
Oc t  85  60

May  79
Aug  79
Oc t  79
Ap r  80
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

63
61
60
61
7O
62
74
72
83
67
66
60
67
59
56
74
69
57

be low  Sou th Fo rk  and  aboue  Nh i s  key  Sp r i ngs

E C - O 4  E c c l e s  C r e e k be low  Wh iskey  Sp r i ngs  and

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
7T
7L
63
72
69
57
7+
6 9
6 1

27
30
34
23
23
34
23
24
15
26
29
28
29
25
25
2T
26
22

35
37
39
28
29
37
23
29
14
2L
26
28
18
27
30
23
25
27

2 .450
2 .743
2 ,892
2  . 407
2 ,472
1  . 904
3 .201
1  . 383
2 ,688
2  , 424
2 , t o7
3 .567
2 .106
3  .  086
2  , 228
2  ,  1 .55
1 .869
I  . 619

2  , 450
3 .060
2  , 227
2  .  301
2 .676
o .973
o ,973
1 ,29  1
2  , 292
t , 927
l .  678
I  . 645
o  , 579
3 ,OO2
2  ,689
2 .OO8
2  ,366
2 .O37

18 ,093
23  , 247
15 ,  871
26  ,  25L

6 ,  973
5B  ,  06g

3 ,882
13 ,585

619
11 ,  193
16 ,  OO8
4 ,93L

L5  , 790
2 ,749

10 ,  6  15
' / , 23 t

16 ,789
25 ,78L

11  , 634 .
25  , 273
34 . , 233
L3  , 420

5 ,1 .30
46 ,338

6  , 647
3L ,347

683
13 ,520
LL  , 2Q7
18  ,  908
13 ,969

5 ,159
1  I  ,  621

4 ,939
5  , 2Q4
4 ,288

8 ,455
10 ,  39  5
11 ,841

5 ,119
4 ,914

31  ,  108
3 ,  136
4 ,7  t 7

384
4  , 389

16  ,  189
t , L20
9 ,154

911
5 ,  188
2  , 697
7  ,O24
1 ,655

Bel ina  Road

7 ,222
10 ,619
22  , 843
11 ,o40
2 ,3L9

15 ,816
2 ,L62

12 ,OO3
436

5 ,937
5  , 382

10  ,  402
4  , 259
1 ,1o4
1 ,828

715
1 ,505

572

iloz
1 .40
2 ,03
o .  73
3  . 95
o .  58
1 .O1
o ,18
7 ,56
2  , 62
2  , 90
1 ,60
2 ,LO
1 ,50
3 .50
2  , 20
o.  Bo

2  , 29
2 ,16
2  , 25
L  , 32
L  , 20
1 ,76
1 ,87
o  . 62
2 .+O
t .37
4 .  30
1 .80
4 ,80
5 .60
5 .OO
4  ,20
0 .50

2 -7  3



Tab le  2 .8 -2  (Con t i nued )

Da te
S ta  nd  a  rd

# /m2  Deu ia t i on

EC-OS Ec  c l es  C ree  k  a t  mou th  o f  canyon  (  quan t i t a t i ve  hab i t a t
s tudy  s i t e )

#
crQ.c .eJ.A-d -!sxe _tt..--

May  79
Aug  79
Oc t  79
Ap r  80
Aug  80
Oc t  80
May  81
Sep  81
Jun  82
Aug  82
Oc t  g2
Oc t  83
Jun  84
Sep  84
Oc t  84
Jun  85
Ju I  85
Oc t  85

59  59
7+  75
65  70
73  76
64  7  L
59  61
58  64
59  65
79  84
70  76
70  73
75  79
75  81
7  r  72
67  67
'7CJ 73
67  74
53  64

2  , 280
2 .  590
2 , r55
2 ,3L9
2 ,O57
1 .865
I  .  4 .41
2 .544
1  . 863
1  . 363
o .990
2 .  160
r  ,  o42
o .828
o ,615
1 .256
1  .  661
1 .511

18  ,  661
2  , 526

14 ,  308
12 ,560
6  ,  08  5

3  4 ,  303
9  , 87Q

15 ,909
|  , 216

17 ,609
22  ,  63  t .

6 ,O47
5 ,  43  I .

+ t  , 232
51 ,680
11  , 419
19 ,691
18 ,OO1

L2 ,773
1 ,  066
6 ,806
3  , 907
1 ,851

16 ,  125
2  , 460
6 ,457

332
7  , 7 lO
5  , 258
2 ,547
2 ,730
5 ,591

19 ,698
2 ,383

L2  , 37Q
L  ,437

ffilnz

olrt
3 ,49
3 .70
L .76
L ,42
2 ,44
3 ,91
o  . 49
3 ,1 .  1
6 .  12
o ,80
o .90
2  . 60
4  . 20
5 ,50
3  ,  10
1  .  30

28
2L
32
28
24.
33
26
27
14
16
24
t9
16
23
21
20
L7
22
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TABLE 2 .8 -3

SEDIMENT COMPOSIT ION OF  GRAUEL  BEDS
AT FOUR STAT IONS ON ECCLES CREEK
AS PERCENT OF  TOTAL  MEAN WEIGHT

FOR SEDIMENTS PASSING TH ROUGH S IX  USGS
STANDARD SOIL  S IEUE S IZES

S ieve
.  Open ing

(  i n  mm)

9 !e. Lr-en--E!-Q.:-Q?.
L2 ,7
+ ,75
2 , O O
2 , O O
o.85
o .50
o ,074

$.tat:g.n--F=-e--Q::-Q,3-
L2  ,7
4 ,75
2 ,O0
o .  B5
o .50
o .  074

Ql-etrer' - ES!:Q4
L2 ,7
+ ,75
2 ,O0
o.85
o .50
o .  074

9!n.li en- tQe :Q5
12 ,7

4 ,75
2 ,AO
o ,85
o ,50
o ,  074

AUE
t97  9

44 . .  5
26  , 7
L7  , 9
t7  . 9
13 .6
L2  , 2
o,2

: : :

45  . 2
26  , 2
L7 ,5
13 .5
L2  , 2
o.2

50 ,4
29 ,+
20  , 3
15 ,9
14 .  1
o,2

Aug
1980

5 t . . o
34 ,2
2b  , 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 .  1
22 ,1
18 .9
14  . 9

1 .4

O c t
1 9  8 0

-" . - :

5 8 .  I
4 5 .  I
3 9 .  5
3 5 . 1
2 9  , 5

o .4

48 .1
29  , 4
20  , 6
17  , 2
14 .  5
o.2

4 .1  , 7
21 .8
L6  . 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 ,1
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
17  , 6
13 .5
TL ,2

2 ,7

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
17 ,6
o.3

59  . 2
44 .  I
37  , 5
32  , 5
23 .8
o,7

79 , ' l
57  , 2
43  . 6
33 .5
23  , 5

o .8

53 .
31 .
2c * ,
1 4 ,

9 .
o.

3
2
2
3
I
3
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TABLE 2 .8 -3

SEDIMEN]  COMPOSIT ION OF  GRAUEL .  BEDS
AT FOUR STAT IONS ON ECCLES CREEK
AS PTRCEN- I  OF  TOTAL  MEAN I ' JE IGHT

FOR SEDIMENIS  PASSING THROUGH S IX  USGS
STANDA RD 5OI  L  S I  EU  E  S I  Z  E5

S ta t i on

S ta t i on

S ta t i on

Sta t i  o  r r

S i e v e
O p e n i n g
(  i n  m m )

E C C - O 2
1 2  , 7
+,75
2 . O O
o.85
o .50
o .  074

E C C - O 3
L 2  , 7

4 , 7 5
2 , O O
o.  B5
o .50
o .  074

E  C C - O  4
L 2  , 7
+,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  .  O
1 8 . 8
o .8

67 ,2
+7 .8
4L  . 7
39 .  3
36  . 9

1 ,7

63  . 6
39  , 7
27 .8
20 ,4
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+ ,  I
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  , 4
31 .8
20  , 5
15 .O
11 .8
o.5

75 ,7
47  ,O
33  . 2
26  .  O
2 t  .  t

L , 2

69 ,  1
37  , 5
25  , 6
2T  ,  L
L7  ,O

1 .1

62 ,1 .
32 .3
2 r  , 6
L7  , 5
L4 .4

1 .1

Oc t
1985

6 9 .  5
5 0 . 6
2 2 .  , 6
1 4 . 4
1 1 . 1
o .9

74 ,O
51 .3
2B  ,5
18 .  1
13 .3

2 ,O

73 ,5
55 .5
3 r , 7
19 .3
t4 ,7

T ,2

62  , 5
39 .  s
32 .9
23  , 9
19 .6

1 .6
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2 .9  TERRESTRIAL  N ILDL IFE

INTRODUCTION

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 tudy  o f  t he  r r 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 t ,  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  Uo lume  A*2 .

Pu rpos  e  o f  S tudy

Pr i o r  t o  t he  s tudy  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 on  o f  O i1 ,  Gas  and  M in ing  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 i v i s i on  o f  W i l d l i f e  Resou rces  and  U .  S ,  Fo res t

Se rv i ce  de te rm ined  t , he  ob jec t i ues  we re  t o : (  1 )  de te rm ine

hab i t a t i on  a r rd  use  by  moose  and  e l k  o f  t he  enu i rons  i n  and  a round

the  Sky l i ne  p ro j  ec t  ,  ( 2 )  es t i r na te  use  by  mu le  dee r  o f  t he  canyons

to  be  t r aue rsed  by  t he  coa l .  conueyo r ,  ( 3 )  de te rm ine  more

accu ra te l y  t he  p resence  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 i  hab i t a t  a f f i n i t i e s  and  t ime  o f

u t i l i za t i on  by  mamma ls ,  amph ib i ans  and  nep t i l es ,  and  (5 )  ensune

co r rec t  kno t r r l edge  o f  t he  occun rence  o f  any  endange red  on

h igh - i n te res t  spec ies  on  t he  anea  o f  t he  p ro j  ec t .

Pe rsonne l

The  s tudy  wa$  done  unde r  t he  d i r ec t i on  o f  D rs .  C l yde  L .

P r i t che t t ,  Assoc ia te  P ro fesso r  i n  t he  Depa r tmen 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

Smi th ,  Assoc ia te  P ro f  esso t  and  Coo rd ina to r  o { :  t , l i l t l 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 gham Young

Un iue rs i t y ,  P rovo ,  U tah .

2 .9 ,1  Spec ies  S ta tus  L i s t s

l - i t e ra tu re  and  { : i e I d  da ta  wene  summar i zed  f o r  a l l  t e r res t r i a l

ue r t eb ra tes  o f  conce rn ,  and  t he  spec ies  ca tego r i zed  t o  de te rm j . 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  ane  repo r ted  i n  t abu la r  f o rm  (Tab les  2 ,9 - . L  t h rough

2 ,9 -3 ) .  They  a re  l i s t ed  acco rd ing  t o  t he i r  va r i ous  eco log i ca l

c l . ass i f i ca t i ons  (Da l t on  e t  a1  .  L978 ;  Du rnan t  L952 ;  Ha11  and

Ke Ison  1959 ;  Hayu la rd  L967 ;  and  Hay r r ra r<J  e t  a1  195S)  .  A l l  spec ies

whose  ranges  appea r  t o  ove 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  ane  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  ma t f lma l i an ,  6

amph ib i an  and  1  5  nep t i l i an  spec ies  .  Some  o f  t hese  a re  cons ide red

h igh  i n te res t  spec ies  f on  t he  hab i t a t s  and  1oca I  a rea  o f  conce rn

and  48  pe rcen t  a re  p ro tec ted  spec ies .

Tab les  2 ,9 - I  t h rouEh  2 .9 -3  con ta i n

spec ies  mos t  l i ke l y  t o  be  impac ted  by

no t  a  1 j . s  t i ng  o f  a l l  a rea  i nhab i t an t s

i nc l ud ing  sma I l  b i r cJs ,  r nay  be  f ound

re fe rence  cop ied  i n  j . t s  en t i r e l . y  and

A*2  .

l i s  t i  ng  s  o f  t he  ve r t eb ra te

the  rn i n i ng  ac t i v i t y  and  i s

.  A  rno re  comp le te  l i s t i nE ,

i n  t he  Da l t on  e t  a I  1978

loca ted  i n  Append i x  Uo Iume

Terms  used  i n  Tab les  2 .9 -L  t h rough  2 ,9 *3  a re  de f i ned  as

P lan t  commun i t i es  ( cJ 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 .

f o l l . ou t s :

po r t i on  o f

b rush ;  ( d )

Res iden t  spec ies  :  (  R )  Any  spec ies

du r i ng  rep rocJuc 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  Rane :  (Ca )  Any  spec ies  t ha t  i s  on l y  obse rved

occas iona l l y  ove r  a  pe r i od  o f  seve ra l  yea rs  bu t  t r l hose  s ta tus

has  no t  been  de te rm ined  as  t t t h rea tened "  o r  endange red t t .

H igh - i n te res 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  va lue .

I  REPLACES !! TEXT

!  See t ion  2 .9 .1  Pas ,e  2 -78  !  !  Sec t ion  2 .9  .1  Pase  2 -78  Da te  5 /9 /89  !

4 ,
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T  ABL [  2  , 9 -L

SPECIES  L IS I  AND CLASSIF ICAT ION OF  MAMMALS
WHOSI  PUBL ISHED RANGIS  OUERLAP. IHE  

SKYt " INE  COAL  MIN [  5 I ' IE

A :  Abundan t
C  =  Common
U =  Unconmon
c-e.. = -9-a-qse-L-s.c.-Bq r g
R:  Pe rmanen t  Res i c l en t
S  =  Summer  On l y

#
.a c)
P a  L {

" q  s o  o
a  E a  t r  r c ' O  + r A
5 Cn Ul (d C)+r g o
t{ d 'r{  > 'r{  H'Fl
" O  O t {  t r  t r c D  I  U
o o(.9 rd Q) I  .c o
E :  X  A r  n Q  b P .
d  ' - l €  ' r {  - A O  ' r . | m
( n E & o I q

S.{
.l-l

rH
I
G)
U g
, a )
${ 01
g r | r ' )
(n

M a s k e d  $ h r e u t
I 9.r-e-x**-grn e...q qu .s-

Mi r r i am Shre r r t
9p q-e x -.I'utf f"l F,qii.

Uag rant  Shneu* ,1
Q.g Le.x--.gegre Lr

Dusky  Sh reu l
So rex  obs  cunus

Wate r  Sh reu l
9.p.-Le.x*-p-e.1gg!r"is-

l - i t t l e  B rown  My r : t i s
Svs !.rp" -l-ur-r-f q-s"u l-

Long*ea red  Myo t i s
ryUe.ULs- "-e -u-e!-i J-

Fr i nged  My ,> t i s
mv-e"t is"-! bv.s s rud.e s-

L o n g  - l e g g e d  M y o t i  s

$ve!ig--v-e-le-ns-

Ca l i f o rn i a  Myo t i s
.

S rna l1 * f  oo ted  Myo t i  s
M

S i l ven -ha i r ed  Ba t
L_e s 1qn V-c-t_e-n t..q_-n.o q_tt qgq q ng

B ig  B rown  Ba t
E.q ts-.tL.g"!Ls-!rgl H-9.

CR

C R

UR

CR

C 5

cs

US

U5

US

US

US

c5

X

f

o

tO U5
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Tab te  2  .9 -L  ( con t i nued  )

#
. ao

t r  A a  H
' F l  . q  g ( l )  C )
t + . . t  a  . q n  t r  6 0 )  + r m
|  5 U)  (n d o+r  c  o
O t r  d  ' F l  > 'F l  H 'F l
U g ,A 'd ! t{ l-tcn I O
t  o  o ou rd o .q  0)g  Or  U '  X  0 r  ( ' )C  t r9 ,
g Ul (d '-l ca 'r{ 

"a O ''{ Cn
U)

b

Red  Ba t
Ls-r-is"r-ur.- b.-o-r e.c.Hs.

Hoary  Ba t
Le-gf-ur-us".., -q. i n-s r-ggs.

- [ o w n s e n d  I  s  B i g * r ] E r e d  B a t
8-1s-s-e-t-us.--!gqns-.e,'ndj j

B r a z i l i a n  F r e i e - t d i l e d  B a t
Led.ffi-e-- h r:e s-r-U e-n-s-l-e"

Nut ta l l ' s  Co t t on ta i l
s_ulll y i klqre_ n-u 3"LeLlii.

S n o w s h o e  H a r r l
!s.wr-ruEr-]"q-glrug-

Leas t  Ch ipmunk
Eu tam ias  m i  n imu  s

Un i t a  Ch ip rnunk
Eu tam ias  umbr i nus

Y e l l o u l - b e l l i e d  M a r m o t
M a r r n o t a  f l a v i u e n t r i .  s

t J i n ta  G round  Spu i r r e l
9.c_g Lnq p h_i Lu _q-.,. a qnlet q"s_

Rock  Squ i r r e l
9psrus.sm..Ig s - v.e-risfttt.us.

Go lden -man t l ed  Ground  Squ i r r e l
$.ps r".ng.^e ii-l-ur- 1 e. t .erc-l"i-q"

Red  Squ in re l
I-ernl a g c i.u q.q s_.-hUgl-p_g,.n.l.q..g s.

No r the rn  F l y i ng  Squ i r r e l
Gf A.U c 9['y. s. .. s-.F!-[ru

Nor the rn  Pocke t  Gophe r
Iholrp_ullq.*_telpg-d_er.

CR

C R CR

C R C R A R

U5

C5

CR

C R

C R

C R

A R

C R C R

CR

C R

C R UR

C R

A 5

C R C R C R

C R C R C R
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Bo t ta  Pocke t  Gophen
Lh$s0y-s*-b.q t-!es-

Beave r
Cas to r  canadens i s

L r l es te rn  Ha rves t  Mouse
E"er-Lbrq"{art!-oJ!rv."e-*[!.e-s.e]"s!1.-s*

Deer  Mous r l
!-ece rnv-q*q-u-t-oa. n"t g.u fe-t*us..

Bu s  hy - ta i l ed  L r fo r :d  r ^a t
Neo to rna  c i ne rea

M e a d o u l  U r : 1 e
M-l c..n.p t.g"g.--p-g[ n"$.-u-] J g-t'"r,-9.-ur-

M t l n t a n r :  U o l e
M i c r o t u s  m o n t a n u s

L o n g - t - a i l e d  U o l e
UiSLe.!.1i'J-_ 19.ngi c a_U.*ts

Wa te r  Uo le
A rv i co la  r i cha rdson i

Musk ra t
Onda t ra  z i be th i cus

t n f r l s t e r n  J u r n p i n g  M c l u s e
Z qe-u q p..r"i.nse,es"

Por  cup ine
Ere th i zon  donsa tum

Red  Fox
U.uI.pes.....fuLV.A

Coyo te
Q.tn.+ g_., 1+3 r:.a n s_

Gray  Fox
U_fl..g v o n_*g i n e rg gF r q q_!!e-g5_
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B lac  k  Bea r
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R ing ta i l
Bas  sa r i s  cus  as tu tus

Rac  coon
li:-q s-u-q n.*]. p ! p:

Man ten
Mar tes  amer i cana

E  rm i  ne
Ur{g!e-fs--eru}-nse.

L o n g - t a i l e d  W r l a s e l
!L$g!e.lejr:-e Ls.Le

Mink
Ulug-tefc*-v-tssr

Badge r
Tax idea  t axus

S t r i ped  Skunk
n-4-e p.-h i-t rs "- ItF P-h-t ! Lt"

Moun ta in  l . - i on
I-e f,iL s.a-ngq.L,?-r.

Bot r  c  a t
[=y-tu".- rgf.u r

Hap i t i  o r  E l k
C q r:.-v H-s ... .S.L ep_h.u 9.

Mu le  Dee r
o-d gqp i ]. e U. -s_--h e.m; pruls

M o o s e
A l c e s  a l c e s
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Borea l  Toad
Bu fo  bo reas
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$ss-l-qp-s:: u -r-*u !-d"u.f,e!rls-

Sageb rush  L i z -a rd
I .s-e. L g.p--q[g-s.--a[8.9.]-e...s*u- -s-

Tree  [ - i .  za rd
U-to.s au-Lu--$---.9 [ n-a!!Ll

Mou  n ta i  n  Sho r t *ho rned  [ - i  za r c l
P-bry Lq-g--arrle *d gtl.g-lalq" L.

G r r : a t  Bas in  Sk ink
Eumeces  s  k i l . t on ianus

Rocky  Moun ta in  Rubbe r  B r l a
Qlgr:ne-lslLee cali

Wander i ng  Ga r t r l r  Snake
Ii a rus.p I-ls.-*ele.s-e.[r

Red-s i ded  Ga r te r  Snake
l-h an .n-e.p-h-r. r.--s-rr!e-l-t -s-

Wes 'L .e rn  o r  Ye l l ow*b r : 11 ied  Race r
Q p Lu her -- -e*qr!-r!rurt -q- r"

S L . r i ped  Wh ips  nake
l! e s.Lis-a.p-h ts* _t -a su.el-$-

Wes te rn  Smoo th  Green  Snake
Q.-p h e-g_d !'-y L -y_e f n q-lJ._t_

Gophe r  Snake
l i ! u-e- p-hi--q-rne l p l-e-Le-u-sJ l-

Mi l  k  Snake
L e ruLr-e p e-]!j-rJr-t-e r-au-L!$r

Utah  Moun ta in  R ingsnake
L.a rn pr-a.p-e L Lr q--eyrq$e-I. gr.a
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2 ,9 ,2  P ro jec t  Impac t  Ana l ys i s  by  H igh - I n te res t  Spec ies

The re  ane  many  pub l i shed  sys tems  f on  rank ing  t he  impo r tance  f o r

and  use  s f .  hab i t a t  by  w i l d l i f e .  The  one  u t i l i zed  he re in  was

deve loped  by  t he  Sou theas  t e rn  Reg ion  o f  U tah  D iu i s i on  o f  W i l d1 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  deve loped  by  t he  U .  5 .  F i sh  and  t ^ l i l d1 i f  e  Se rv i ce  t o  r ank

w i l d l i f e  ua 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  c r i t i ca l  w i l r J l i f e  hab i t a t s  and  use  a reas  as

mos  t  impor tan t  f ' o l l o r r red  i n respec t . i ve  impo r tance  by

h igh -p r i o r i t y ,  subs tan t i a l  ua1ue ,  and  I 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  wo rd  t ' c r i t i ca l t '

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 l 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

r Ju 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 .  
' These  a reas  a re

cons ide red  l im i t ed  and  1 j e  u r i t h i n  h j . gh *p r i o r i t y  t r l i l d l i f e  use

a reas  . B io l og i ca l  i n t n 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 rbanc  es  canno t  be  t o l e ra ted  by  t  he  rnembers  o f  an  e  co 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 i v i s i on

o f '  N i . l d l i f e  Resou rces  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  u r j . I . l  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  r r r i l . d l i f e  use  a reas  a re  cons lde red  t o  be  " i n t ens i ve

use  a reas  "  t - 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  I . lm i t ed  and  i n  con junc t i on  u ; 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  r l i l d l i l : e

spec ies .
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S iubs tan t i a l  va l ue  u r i l d l i f e  use  a reas  a re  ' r ex i s t ence  a reas "  f o r

one  o r  mo re  spec ies  o f  w i l c J 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  on  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  w i l d l i f e  use  a reas  f o r

a  spec ies .

L im i t ed  ua lue  w i l d l i f e  use  aneas  a re  ' r occas iona l  use  a reas ' r  f o r

one  o r  mo re  spec ies  o f  r r l i l d l i f e ,  Such  aneas  a re  no t  l im i t ed  and

a l t houg t 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  w 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  impo r taq

Resources  i s  G" th la l ' {\ /\-*-. ' ,
n a t u r a l  l r i s t o n y  o f  

-  
t t t - e

I  us  ed  b - v  U tah  D i . v i s i on  o f  N i l d l i f  e

pen iod , ' r  Th i s  r e l t e r s  t o  a  t ime  i n  t he

spec ies  u l hen  d i s t u rbance  u r i 1 l .  1 j . ke l y  l ead

to  se r i ous  dec reases  i n  t he  p roduc t i u i t y  and  pe rpe tua t i on  o f  t he

spec ies .  Examp les  a re  t he  nep roduc t i ue  and  ove r  w in te r i ng

pe r i ods  .  UD t r lR  i n  r ecen t  yea rs  has  mod i f  i ed  t he  t e rm  r f  c ruc i a l -

c r i t i ca l "  i n  r ega rd  t o  r e l a t j . ve  b i o l og j . ca l  va l ue  o f  w j . l d l i f e

hab j . t a t s  o r  u$e  a rBas  t o  j us t  " c r i t i ca I " .  The  t e rm  " c ruc ia l t t  now

on l y  ne l . a tes  t o  a  t j .me  o {=  an ima l  use .  The  de f i n i t i on  rema ins  t he

same .

2 .9 .2 , t Mamma l.  s

T f re  po ten t i a l  a rea  o f  i n rpac t  i s  i nhab i t ed  by  abou t  57  spec ies  o f

mamrna l s  (Tab1e  2 ,9 -1 ) .  App rox ima te l y  3O  pe rcen t  o f  t hese  $pec ies

a re  p ro tec 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 iu i s  i on  o f  t ^ f  i l c J l , i f  e  Resou rces  . As  such ,  each  was

cons  j . de red  i n  r e l a t i on  t o  t he  po ten t j . a l  pe r r t u rba t i ons ,  bu t  on l y

those  l i ke1y  t o  be  nega t i ve l y  impac tec l  a re  d i scussed .
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Moose

T f re  popu la t i on  o f  moo$e  i nhab i t i ng  t he  Wasa tch  P la teau  i s  mos t

numerous  i n  .  and  abou t  t he  d ra i nages  o f  Sco f  i e l t J  Rese ruo i r  and

uppe r  Hun t i ng ton  Canyon  u lhe re  t he  moose  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 ta f r  D i v i s i on  o f  W i l d l i f e  Resounces .  T ' hese  r i pa r i an  zones  ane

u t i l i zed  by  so rne  moose  yea r  l ong ,  u l he reas  t he  h i ghe r  e l eua t i on

f rab i t a t s  ad j  acen t  t o  t he  n i pan ian  zones  a re  on l y  u t i l i zed  du r i ng

the  s  u tnmer  and  a re  cons  i d  e red  as  h i gh  -p r i o r i t y  s  ummer  range  .  
' f  

he

en t  j . ne  5ky1 j . ne  P ro j  ec ' L  l i e s  u r i t h i n  t h  j . s  h i gh -p r i o r i t y  summer

range  and  i s  u t i l i zed  by  moose  f nom 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 owe r  a reas  f on  u r i n te r  bu t  concen t ra te

i n to  t he  r i pa r i an  a reas  f r om De  cemben  1  t o  May  1  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  15  and  Ju l y  15  ,
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Dur ing  t he  f i e l d - r r r o 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 f  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  N i l d1 i f e  Resou rces .  The

co t ^ ,  and  ca l f  we re  s i gh ted  on  t he  Hun t i ng ton  s i de  o f  Ecc les

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  road ,  These  an ima l s  h ,e re  obse rved  by  ua r i ous  peop le  and

acco rd ing  t o  pensonne l  o f  U tah  D i v i s i on  o f  t ' l i l d1 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  r r r i t h  an  i n j  u red  f  r on t

1eg ,  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  s  een  on  H igh r r ray  96  t t r ro  m i l es  f  rom the  Sco f  i e ld  tu rno l ' f

f r om U .  S .  H ig f rway  6 /50 .

Cons ide rab le  f r es l r  t r acks  and  pe l l . e t s  we re  f ound  a rounc i  t f t e

beaue r  ponds  i n  uppe r  Sou th  Fo rk  and  a l ong  t he  r i dge  above  Sou th

Fo rk ,  and  many  se t s  o f  t r acks  we re  a l so  f ound  nea r  a  s rna l1  pond

loca te t J  ac ross  t he  r i dge  sou th  o f  SouLh  Fo rk .  S r>me  o f  t he

r r l i l l ows  a l ong  t he  beave r  ponds  i n  Ecc l . es  Canyon  we re  bnowsed

qu i t e  h i gh ,  appa ren t l y  by  moose  dun ing  t he  u l i n t e r .  Sheephe rde rs

i n  t he  gene ra l  p ro j  ec t  a rea  i nd i ca ted  t hey  had  seen  no  moose  i n

1979 ;  howeue 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 .

B r r t h  Ecc les  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 t r r s  and  beaven  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

the  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 u rbance  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 l r e  m ine  s i t e  a re  f r om t t r e  Man t i  f r e rd  un i t  and  occupy  t he

h igh -p r i o r i t y  summer  nange  f r r>m m id -May  t h rough  Oc tobe r  each

yea f  .  The  k r rown  summer  range  o f  t h i s  he rd  i s  mo re  ex tens i ve  t f r an
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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 r e  a rea  o f  t he  m ine

lease  l i es  r l i t h i n  t h i s  h i gh -p r i o r i t y  summer  ranEe .  Du r i ng  t he

summer ,  ca l v i nE  and  rea r i ng  o f  e1k  occuns  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 I i ke  moose ,  e l k  m ig ra te

a l t i t ud ina l l y  and  f nom November  I  t o  May  15  occupy  l owe r

vege ta t i on  commun i t i es  t ha t  a re  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  r r l i n t e r  r anges  a re  no t  r r l i t h i t 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 f r eas t  (Sco t t ,  L977 )  (F i gu re  2 .9 .1 -A ) .

Du r i ng  t he  f i e l d - r r r o r k  i n  L979 ,  e1k  s i gn  ( t r acks  and  pe l l e t s )  wene

common ly  obse rued  t l r r ^oughou t  t he  p ro j  ec t  a rea  o f  concenn ,  bu t

ac tua l  s i gh t i ngs  o f  e l k  we re  obv ious l y  l ess  { : r equen t ,  hou leve 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 nom the  road  i n  Ecc Ies  Canyon ,

bu t  a f t e r  human  ac t i v i t y  i nc reased  f e r r l  an ima l s  we re  seen  w i t h i n

the  canyon .  An ima l s  we re ,  howeve r ,  s t i I l  us i ng  t he  a rea  because

f  r es l 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 i r

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 veh 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  1y

u t i l i ze  Ecc Ies  Canyon  on  a  c repuscu la r  o r  noc tu rna l  bas i s .

A l t hough  e I k  we re  p resen t  t h roughou t  t he  pno jec t  a rea ,  t he

enu i rons  o f  t he  Sou th  Fo rk  d ra i naEe  was  occup ied  by  t f r e  t t i g f t es t

concen t ra t i on .  
' f h i s  

d ra i nage  appea rs  t o  be  a  ca l v i ng  g rounc l ,

s i nce  many  cow  e1k  r r r i t h  ve ry  young  ca l ves  we re  obse rued  t he re in ,

howeve r  by  t he  same  c r i t e r  i a  t he re  a re  o the r  ca l v i ng  a reas  i n

James ,  Coa l  and  Bu rn  Ou t  Canyons .  I t  i s  no t  knou ln  u rhe then  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 tu ra t j , on  du r i ng  ca lu i ng  o r  i f  t hey  cou ld  abso rb  cou , s  t ha t  m igh t

be  d i sp laced  f r om the  a rea  o f  conce rn  due  t o  d i s  t u rbance  .

REPLACES ! ! TEXT t

!  S e e t i o n  2 . 9 . 2  P a s , e  2 - 8 8  !  I  S e c t i o n  2 . 9 . 2  P a F , e  2 - 8 8  D a t e  0 7 1 0 7 1 8 9  !

2 -88



T
1 l
5

-_T-.
I

T
t2
5

(_

f ield
ryoi r

Sco
Rese

I

i
I

j
wooDs :cANYoN

{. - - .'r-

v

C O A s I A L  5 I A I i 5  E N E R G Y
L E A S E  A R E A

M I G R A T O R Y  R O U T E

W I N T E R I N G  A R E A

'o
F i q .  2 . 9 . 1 - A  W r n t e r  r o n g e  o n d  m i g r o t o r y  r o u t e  o f  e l k  l i v ; 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

r n

2-89



The  hab i t a t  i r r  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  abun rJance  o f

good  meadows  t ha t  con ta i n  beave r  ponds  used  f  o r  t r e l k  u l a l l o t r l s  "  .

The  uppe r  beave r  ponds  we re  used  ex tens iue l y  as  de te rm ined  by  t he

la rge  number  o f  t r ac  k  s  and  bedd ing  a reas  a round  t hem and  e l  k

t r ave led  ove r  t he  r i dge  f r om these  ponds  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  e l k  r r l i t h i n  and  u t i l - j . za t i on  o f  t he  Sky 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  chanEe  i n  e l k  u t i l : , za t i on  o f

Ecc Ies  Canyon  as  human  ac t i v i t y  i nc reases .  The  e1k  s t i l 1  u t i l i ze

Ec  c l es  Canyon ,  bu t  no t  f  o r  ca lu i ng  ,  I t  see rT t s  t ha t  t hey  have

soug l r t  mo re  so l i t ude  f on  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 ,  E1k  p re fe r  l a rge  a reas  and  i t  i s  known  tha t  lOO

an ima l s  u l 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  (Se ton ,  L927  )  .  E l k  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 i r ne ,  pa r t i cu l a r l y  w i ren  d i s t u rbed ,  i n  e i t he r

summer  o r  u l i n t e r  so  d i s t u rbance  sou rce$  and  obs t ruc t i ons  t o

movemen t  shou ld  be  m in im i zed .  L i r n i t s  t o  e l k  popu la t i ons  u l i 1 l  be

de te rm ined  by  t l r e  ex ten t  man  i s  w i l l i ng  t o  ded i ca te  su i t ab le

range  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  secun i t y  cove r  t o  a l . 1ow  the  popu la t i on

to  escape  d i s t u r  bance  sou rces . Th i s  makes  Sou th  Fo rk  o r  t he

ad j  acen t  canyons  impo r tan t  e1  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 l k  he rd  i n  t he  po ten t i a l l y  pe r t u rbed  a rea .

Bo th  ove rpasses  and  unde rpasses  shou ld  be  p rou ided  so  t ha t  e l k

can  c ross  t he  conveyo r  t ha t  w i l l  o t he ru l 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 r  k ,  be tween  t he  p roposed  Be I i na  and  Sky I i ne  conueyo rs ,

Lack  o f  passages  may  renden  t h i s  hab i t a t  use less  f o r  e l k

p roduc  t i on  and  us  e  .
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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 r r n  o f  k r | i l d1 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 r 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 l  .  Fau ln i ng  and  rea r i ng  o f

young  occu r  r r r i t h i n  t h i s  h i gh -p r j . o r i t y  summen  range  f r om m id -May

to  rn i d - Ju l y .  Un l i ke  moose ,  dee r  m ig ra te  a l t i t ucJ i na l l y  and  f l r om

ea r l y  Novemben  t o  m id -May  oc  cupy  l ou le r  veEe ta t i on  commun  j . t i e s

tha t  a re  c l ass i { : i ed  as  h i gh -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 i r r t e 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  l i ke I y  move  no r t heas t  i n  t he  env i r ons  o f  t he  So ld i e r  Sumrn i t

v i c i n i t y  wh i l e  o t t r e r s  may  m ig ra te  eas t  t o  t he  Go rdon  C reek  r r l i n t e r

range .  I n  e i t he r  case ,  t hese  w in te r  r anEes  a re  no t  w i t h i n  Lhe

penmi t  a rea  (  F  i gu re  2  . 9  . 2 *B )  ,

F i e l d  wo rk  revea led  t t r a t  mu le  dee r  r anEed  oue r  t he  en t i r e  p ro j  ec t

anea ,  bu t  we re  pnesen t  i n  ua 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 j . g l r t ed  a t  t t r e  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 tand  o f  manzan i t a  and  25 -35  dee r

we re  o f  t en  obse rvec j  i n  t ha t  a rea .  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  Ecc les  Canyon  and  u ,e re

s  i gh ted  f  r r>m the  mou th  o f  t he  canyon  t o  t he  t op  o f  t he  r i dge  .

F res f r  t nacks  h ,e re  f r equen t l y  obse rved  on  t l r e  r oad .  Mos t  d raws

co rn ing  i n to  Ecc les  Canyon  had  dee r  t r a i l s  i n  t hem,  bu t  t he  two

j  us t  be lo r r r  t he  s i t e  o f  t he  p roposed  pon ta l  and  one  I  . 6  m i l es  f  r om

the  t op  end  o f  t he  conveyo r ,  had  heav i l y  us  ed  t r a i l s  .

No  dee r  h ,e re  obse rved  u r i . t h  tw in  f  awns  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  su rp r i s i ng ,  Acco rd ing

to  U ta t r  D i v i s i on  o f  t ' r j i 1d1 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 lou l  t f r e  ca r r y i ng  capac i t y  o f  t he

exce l l en t  summer  nange  and  p roduc t i u i t y  i s  s l i gh t l y  be lo r l  t he

s ta te  ave rage .  The  amoun t  o f  h i gh -p r i o r i t y  an t l  c r i t i ca l  w in te r
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r ange  i s  t he  l im i t i ng  f ac to r  f l o r  popu la t i ons  o f  dee r  i n  t he

po ten t i a l l y  t t i s t u rbed  hab i t a t .  The  Sky l i ne  p ro j  ec t  u l i l l  no t

de  c rease  t he  ac reage  o f l  u r i n t e 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  o re  ,  t he  impac  t  r r r i l l  be  l es  s  t han  i f

c r i t i ca l  u l i n t e r  hab i t a t  we re  i nvo lued  o r  i f  summer  hab i t a t  we re

a t  ca r r y i ng  capac i t y .

Cougan

The  en t i r e  Sky l i ne  p ro j  ec t  a rea  p rov ides  subs tan t i a l  ua 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  r ange  t h r  oughou 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 ted  by  m ig ra 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 ven  t hem 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 r ho  a re  l ea rn ing  t o  hun t

and  su rv i ve .  Th i s  i s  cons ide recJ  
" ( . - . j a - -A  

pe r i od  f o r  couga rs  by

u tah  D i v i s i on  o f  t r f i l d l i f e  Resou rce  t \ { o , : - * l

Bobca t

The  m i  ne  p l an  and  ad j  a  c  e  n t  a reas rou ide  subs tan t i a l  va l ue

hab i t a t s  f o r  bobca t s  who  a re

hab i t a t s  on  t he  en t i r e  $ky l i ne

repu ted /  t o  oc  cupy  a l l  t e r res t r i a l

p ro j  e  c {  a rea  ,  A l t hough  l i t t l e  i s

! ^ i t i ca l  , )  pe r i ods  u rou ld  be  l a teknown  abou t  t he  bobca t  hab i t s ,

Feb rua ry  when  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

1ess  1 j  ke l  y  t o  auo id  t he  h i gh

r r rou ld  t he re fo re  be  vu lne rab le

i 1 l esa l  k i 11 in9 .

and  May  and  June  u l hen  t he  Young

couga r ,  and  t hene f  o re ,  r r r ou ld  be

human  d j . s t u rbance  a reas .  T ' hey

t . o  open  human  ha rassmen 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  pnou ides  subs tan t i a l  va l ue ,

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  bean  we re

obse rved  t he  an ima l s  r ange  t h roughou t  t he  en t i r e  l ease  a rea .

They  A re  no t  abundan t  no r  a re  t hey  ac  t i ve  yea r  r ound  .  The
------..:>qr

Qr i t i caL ;  pe r i ods  f on  b l ac  k  bea r  a re  Feb rua ry  and  March  u l hen  t he
\.---{

cubs  a rh  bo rn  and  when  t hey  acco rnpany  t he i r  mo the r  on  i n i t i a l

f o rag ing  exped i t i ons  du r i ng  ea r l y  su

occu rs  r r r i t h i n  t he  u r i n te r  den  t h i s ( c r i t i c

impac ted ,  bu t  when  t he  young  a re /  u r j . t h  t he  mo the r  t hey  u r j . 11  be

suscep t i b l e  t o  hu rnan  ac t i v i t pa r t i  c  u l a11y  ha ras  s rnen t  and

i11ega1  k i l 1 i . ng ,

Co t t on ta i l  Rabb i t

p robab i l . i t y  no t  se r i ous l y  a l t e r  \ t r e  r ep roduc t j . ve  po ten t i a l  o f  t he

popu la t i on . The re  r r r i l 1  be  i nc r {eased  hunL ing  bo th  l ega I  and

i1 Iega l ,  bu t  t h l s  r r r i 1 l  l i ke l y  hene f i t  co t t on ta i l  popu la t i ons

s  i nce  hun ted  popu la t i ons  a re  m{ re  hea l . t hy  and  s tab le  t han

non -hun ted popu la t i ons D is tu rbed  vege ta t i on  l ead ing  t o

suc  cess i r : n  a l so  enhances  rep roduc t i { e  po ten t i a l

Snowshoe  Ha re

T t re  snou l s f r oe  ha re  i s  p resen t  i n  and  Hependen t  upon t t r e  sp ruce* . f i r

vege ta t i on  t ype  as  a  yean long  hab i l t a t  use  a rea .  Th i s  hab i t a t

t ype  j . s  i r r  abundance  ove r  t he  dn t i r e  p roposec i  pno j  ec t  and

ad j  acen t  a reas ,  bu t  t he  ope ra t i on  l u r i I l  do  1 i t t l e

n t i a l

3  a re

r i od ,

n  a l la t i on  u r i l l  i

t  a reas  pF

ta i l  r abb i t r

s  cons ide re (

m in ing  ope r

J A C e n

ot ton

lch  i

w\i th

d

\
h

e d

The  e  n t i  r e  m i  ne  p l an  and

va lue ,  yean long  hab i t a t s  f o

bo rn  be tween  Ap r i l  and  Ju l y

bu t  t he  ac t i v i t i e s  assoc ia t

.  S i nce  pa r t un i t i on

pe r i od  w i l l  be  l i t t l e

t o  ha rm  the

popu la t i ons

rep roduc t i on
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i s  f r om Ap r i l  I  t o  Augus t  15 ,  t he  snowshoe  ha re  w i l l  no t  be

seue 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 l r e  po f Ju la t i on .  Subs idence  w i l l  no t  ha rm  the  above

Eround  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  do  1 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  and  i t  t r l i l l  be  up

to  l a r r r  en fo r cemen t  and  f r un t i ng  regu la t i ons  t o  con t ro l  t h i s  impac t .

Fu rbea re rs

Po r t  j . ons  o f  t he  p roposed  m ine  l ease  and  ad j  acen t  a reas  p rov ide

subs tan t i a l  va l ue  hab i t a t s  f on  some  fu rbea r i ng  spec ies  :  beave r ,

ma r ten ,  e rm ine ,  l ong - t a i l ed  wease l ,  m ink ,  badge r  and  t he  s t r i ped

skunk .  The  musk ra t ,  c l ass i f i ed  as  a  non - fu rbea r i ng  an ima l  by

U tah  D i v i s i . t >n  o f  W i l d l i f e  Resou rces  because  o f  i t s  ' r pes t "  s t a tus ,

mus t  a l so  be  cons ide red .  The  b reed 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  and  t he i r  dens  and  l o t l ges  a re  o f  c r i t i ca l  va l ue  t o

ma in tenance  o f  t l 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  u r i l I  se r i ous l y  impac t  t hem.  These  spec ies ,  u l i t h  t he

excep t i on  o f  t he  mar ten ,  a r "e  r r l i desp read  and  h j . g f t 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 th  beaue r  and  musk ra t s  a re

o f t en  con t ro l l ecJ  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 l i l l  be  1os t ,  bu t  t h i s  sma l l  acneage

los  s  w i l l  be  m in  j . n ra1  compared  t o  t he  t o ta l .  hab i t a t  ava i l ab le  and

the  t . o ta I  impac t  on  f auna l  popu la t i ons  u r i I l  be  l i t t l e  no t i ced .

2  , 9  ,  2  , 2  He rpe to fauna

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  amph ib i ans  .  Fu r t he rmore ,  i n  U tah  t he  e f { : ec t s  o f  t he

more  no r t henn  l a t i t ude  reduces  numbers  o f  he rp t i l e s  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  Eeog 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 thenn  a reas  .  Thus ,  t he  rep t i l es  an t J  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 nE  t he  a reas  unden  cons ide ra t i on ,  have

a r 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 .  N i t h  f ew  excep t i ons  t he  spec ies

l i s t ed  have  r r r i de  d i s t r i bu t i ons  and  a re  ve 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 tune  pe r t a i n i . ng  t o  t f r e  amph j . b i ans  and  rep t i l es  i s  ex tens iue ;

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 nhab i t i nE  U tah  moun ta ins .

Mos t  o f  t he  pub l i ca t i ons  dea l i ng  r r r i t h  spec ies  l i s t s  f o r  t he  s ta tes

a re  o l d (U .  Tanne r ,  Amp f r i b i ans ,  1931 ;  Noodbu ry ,  Rep t i l es ,  1931 ;

and  Pack ,  Snakes ,  193O)  .  Penhaps  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 )

pub l i ca t i on  No .  78 * .16  (Da l t on ,  L978 ) .

and  U tah  D i v i s i on

Othe r  r ecen t  l i t ena tu re  pen t i nen t  t o

(  1953 ) ;  S tebb ins  (  1954  and  1966 ) ;  t ' r J .

1966 - r r l i t h  Ban ta ,  1969 -w i t h  f t 4o r r i s  ,

t , l i l 1 i s ) ;  and  Noodbu ry  (1952 ) ,

t h i s  r epo r t  a re :  Schm id t

Tanne r  ( L953 ,  1957a  and  b ,

and  L97z - r r r i t h  F i she r  and

The  a rea  o f  conce rn  i n  t h i s  r epo r t  i s  l oca ted  i n  t he  uppe r  edges

o f  sagebrush  ( f l - f . l e_ In iS - . t g )  and  i n to  the  Aspen-Spruce -F i r  p lan t

commun i t i es ,

A rnph ib i ans

Based  on  t he  ex tens i ve  l i t e ra tu re  rev i ew  and  l im i t ed  f i e l d  wo rk

i t  was  de te rm ined  t ha t  p robab l y  f ou r  and  po ten t i a l l y  s i x  spec ies

o f  amp l - r i b i ans  (Tab le  2 ,9 -3 )  i nhab i t  t t r e  a rea  o f  conce rn  t ha t

p rou ides  subs tan t i a l  va l ue  hab i t a t  f o r  a l l  spec ies  l i s t ed .  A l l
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amph ib i ans  ane  p ro tec ted ,  bu t  s i nce  t he  spec ies  l i s t ed  a re  a l l

r r r i desp 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  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

sen ious 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 r ou ld  r esu l t  i f  subs idence  j . n t e 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 roc iuc t i on .

Rep t i l es

Based  on  t he  l l t e ra tune  sea rch  and  l im i t ed  f i e l d  wo rk  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 e s

( - f 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  { : o r  a l l  15  spec ies .  A l l  r ep t i l es  ane

p ro tec ted ,  bu t  s i nce  t he  spec ies  l i s t ed  a re  a l l  u l 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  r r r ou l c j  se r i ous l y  impac t

popu la t i ons  bu t  i t  r r r i l l .  des t roy  t he  hab j  t a t  f o r  i nd i v  j . dua l s

l i v i ng  i n  t he  a reas  o f  t o ta l  hab i t a t  des t ruc t i on  su rnound ing  t he

m j ,ne  po r t a l ,  conueyo 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  (L977 ) ,  Da l t on  (1978 )

and  t he  Fede ra l  Reg i s te r  (  1979 ) ,  t he re  a re  no  endange red  o r

t t r r ea tened  spec ies  o f  amp t r i b 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  t e rn  reg ion  o f  U tah .  Da l t r r n

(1978 ) ,  howeuen ,  i nd i ca tes  t ha t  one  endange red  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  ( 1952 )  r epo r t s  t ha t  he  knows

" .  .  .  o f  no  occu r rence  o f  t he  b l ack - f oo ted  f e r re t  no r t h  o f  t he

Co lo rado  R iue r  i n  U tah .  . "  .  The re  a re  uncon f i rmed  repo r t s  o f
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b lack ' - f oo ted  f e r re t t  s iEh t i ngs  eas t  o f  Cas t l e  Da le  and  Fe r ron  i n

Emery  Cou f i t y ,  U tah .  Many  hou rs  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  noh ,  t hese  e f f o r t s  have  been

unsuccess fu l .  Obse rua 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  s l r o r r r  no  s i gns  o f  p ra i r i e  dog  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  .  +  I r npac t  Ana l ys i s  and  P ro tec t i on  o f  W 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

t t l i ne  t o  p ro tec t  t he  u l i l t l l i f e  r esou rces .  t ' l h i l e  t he  d i s t u rbances

du r i nE  t he  ope ra t i ona l  phase  ane  g rea t l y  r educed ,  t he  f o l l o t r l i ng

conce rns  have  been  and  ane  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  C I r  a  comb ina t j . on  o f  t he

above  pe r t u rba t i ons  can  i r npac 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  was  a  ma jo 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  2 l , 56

ac res  o l t  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 las  l eve led  ,  f j l 1ed  o r  cu t  t o  cons t ruc t  r oads ,  conveyo rs ,  was te

d i sposa l  s i t e  and  pon 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 fonm to  needs  and  mod i f y  na tu ra l  su r f ace

d ra inaEe  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 j . a  unde rE round  t echn iques  w i t h  po r t i ons  be ing

subs ided  ,  (  F i na l  E I5  on  Deve lopmern t  o f  Coa l  Resou rces  i n  Cen t ra l

U tah ,  1979 ) ,

REPLACES !! TEXI !
!  S e c t i o n  2 . 9  . 4  P a s e  2 - 9 9

2-98

!  !  Sec t ion  2 .9  .4  Pas ,e  2 -98  Date  LO/O2/891



1 -

I

@
E

a

Skyllne Lease Area

Utah Prair ie Dog

Black-Footed Ferret

Unconflrured Ferret Stghtings

Fi  gure  2  .9  ,3 -A.
to the

Dist r lbut lon maP of
eky l lne lease area.

endangered urasnralian
ltodtf led fron Durrant

specles ln Utah ln relat lon
1 9 5 2 .

o REPLACES !! TEXT I
!  F iF ,u re  2 .9 .3 -A  .  Pas ,g2-98  ! lF i s ,u re  2 .9 .3 -A  Pas ,e  2 -99  Dgge  07112189 !

2-99



Hab i t a t  Lo  s  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  w i l d l i f e ,  bu t  t he  t o ta l  ac reage  l oss  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 unbed .  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  was  p rac t i ca l

u l i t h  conce rn  g i ven  t o  r evege ta t i on  u l i t h  p l an t  spec ies  t ha t  no t

on l y  bene f i t ,  bu t  p ro rno te  u l i l d l i f  e .

Subs idence

Sur f  ace  d i s t u rbance  as  soc ia ted  u l i t h  ce r t a i n  m ln i nE  ope ra t i ons  and

techn igues  can  be  ex t reme ly  de t r imen ta l  t o  t e r res t r i a l  and

aqua t i c  ve 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  r n i n i r n i zes  much  o l=  t he  i r npac t .  S ince  no  oue r

bu rden  i s  r emoued  u l j . t h  unde rgnound  m in ing ,  t he  on l y  po ten t i a l

ppob lem i s  su r f ace  subs idence .  The  6 ,29O ac res  t ha t  w i l l  be  i n

pa r t  unde rm ined  w i l  I  be  sub j  ec t  t o  subs idence  up  t o  70  pe rcen t  o f

t he  t h i ckness  o f  t he  m ined  coa l ,  howeve r ,  s im i l a r l y  m ined  a reas

in  comparab le  hab i t a t s  i n  Neu l  Mex i co  have  expe r i enced  1es  s  t han

12  pencen t  subs idence  r r l i t h  l i t t l e  o r  no  v i s i b l e  su r l : ace

d i s tu rbance .  T ' h i s  was  subs tan t i a ted  on  a  pe rsona l  i nspec t i on

tou r  by  D r .  Sm i th .  I t  i s  p robab le  t ha t  t he  i n teg r i t y  o f  t he

above  E round  t e r res t r i a l  commun i t i es  w j . 11  gene ra l l y  r ema in  s ta tus

quo ,  r r l i t h  occu r rence  o { :  occas iona l  f  r ac tu res  and  rn i no r  s l i ppages

t t r a t  u l i l . 1  no t  be  de t r imen ta l  t o  vege ta t i on  on  w i1d1 i f e ,  S ince

subs idence  r r r i l 1  occu r  sys tema t i ca l l y  and  i n  sma l1  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 Iy  l oca l i  zed  popu la t i ons  w i l l  be  impac ted  and  on l y  f o r  a  sho r t

r r l h i l e  .  Ex i s  t i ng  rep roduc t i ve  po ten t i a l  coup led  u r i t h  d i spe rsa l

r l i l l  f ac i l i t a t e  a lmos t  immed 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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Oven land  Coa l  Conueyo r

One  o f  t he  ma 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 ruc t i on  o f  an  oue r l and  coa l

conueyo r  t ha t  r r r 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  mouemen t  pa t t e rns  i n ,  a l onE  and  ac ross  Ecc Ies  Canyon .

T l r e  oue r l and  coa l .  conveyo r  i s  t o  ex tend  2 .5  m i l es  dou ln  Ecc les

Canyon  f r om the  po r t a l  t o  t he  s to rage  f ac i l i t i e s  a t  t he  ra i l r oad

load ing  a rea ,  and  may  rep resen t  a  ba r r i e r  t o  no r rna l  b i g  Eame

mouemen ts  i n  t he  anea .  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  r r r e l l  unde rs tood  by  r r r 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  conveyo r  sys tem show ing  t he  b i g  game

c ross i . nEs  has  no t  ye t  been  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 o r  t he i r  app roua l  a t  l eas t  120  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  w i l l  coond ina te  t he  de ta i l ed  des ign  w j . t h  UDWR

personne l  I f  UDWR fee l s  t ha t  passage  success  s tud ies  ane

necessa ry ,  t hese  s tud ies  r r r i l 1  be  coope ra t i ve 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 ,29O ac res  o f  hab i t a t  r l i l 1  unde rgo

d i s tu rbance ,  on l y  58  , 82  ac res  u r i 11  ac tua l l y  be  l os t  f on  hab i t a t i on

a r rd  p roduc t i on  by  mamma l ,  amph ib i an  and  rep t i l e  spec ies .  Th i s

to ta l  ac reage  i s  sma l l  co rnpa red  t o  t l ,  a t  aua 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 r i l d l i f e

popu la t i ons  o f  conce rn .  M in i r na l  de t r imen ta l  impac t  i s  expec ted

to  occu r  wh 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 l I  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 t -  consequence ,  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  ane  no  w i l d l i f e  spec ies  o { :  conce rn  t ha t

w i l l  be  pe rmanen t l y  impac ted .  t , l i l d l i f e  r r r i l l .  be  i n i t i a l l y

d i s t u rbed  and  rep roduc t i ve  success  poss ib l y  impa i red  ' ou t

f r ab i t ua t i on  w i l l  occu r  t hus  a l l o r r l i ng  a  r e tu rn  t o  nonma l  ,

Couga rs  do  no t  r ead i l y  hab i t ua te  t o  no i se ,  bu t  t hey  a re  usua . l l y

i n  su f f i c i en t l y  l ow  popu l . a t i on  numbers  and  have  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

1 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 u i t y  a l neady  i n  Ec  c l es  Canyon  .  E l k  ancJ  no i se

a re  s t i l 1  an  en igma .  I t  i s  gene ra l l y  t l r ough t  t ha t  e1k  u t i 11

hab i t ua t -e  t o  no i se  and  obse rua t i ons  by  D r .  Sm i th ,  du r i ng  b l as t i ng

fon  se i sm ic  s tud ies  on  t he  B jg  Ho rn  Ranc l r ,  U tah ,  subs tan t i a te

th i s  .  The  obse rva t i ons  t o  da te ,  howeue r ,  have  been  on  e1k  i n

r r r i de  open  aneas  whe re  t hey  d i 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  conce rn  i s  whe the r  e I k  u t i l l  hab i t ua te

su f f l i c i en t l y  t o  t he  no i se  o f  t he  ove r l and  conveyo r  t o  use  t he

unde rpasses .  The  p roposed  b ig  game-conveyo r  sys tem mon i t o r i ng

p rog ram s [ rou ld  p rov ide  add i 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 ave rs i ng  t he  a rea  on  a

work * .day  bas i s  p l us  many  a re  a l so  u t i l j - z i ng  t he  a rea  f on

rec rea t i on .  Mo re  road  k i . I 1s  o f  w i l d l i f e  cou ld  occu r  and  rnany  o f

t hose  peop le  t r ave rs j . ng  and  u t i J - i z i ng  t he  a rea  may  ca r r y  f i nea rms

in  t he i r  veh i c l es  and  use  t hem fo 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 rhe 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  oF  many  o f  ou r

non -p ro tec ted  spec ies  bu t  t r oph i ca l l y  t t r e  impac t  w i l l  no t  cause  a

"do rn ino  e f l f  ec t . ' r  Remova l  o f  t he  he rb i vo res  u l i l 1  no t  cause

rad i ca l  dec l i nes  i n  popu la t i ons  o f  h i ghe r  t r oph i c  1eve1  spec ies ,
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min im ize  t h i s  impac t ,  I

C t ^wc r0V \
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  w i l l

undoub ted l y  impac t  t he  r r r i l d l f  f  e  o f  conce rn ,  and  r r r i l 1  occu r  i n  a l l

seasons  o f  t he  yea r ,  I t  i * J  espec ia l l y  impo r tan t  t ha t  w i l d l i f e
-/'->

not  be harassed dur ins  ( r t l l : J )per iods in  the i r  l i fe  h is tory .

Dun ing  u l i n t en ,  w i l d l i f  e  > f6 - -o f  t en  i n  a  de l i ca te  ene rgy  s ta te  ,

Unnecessa ry  d i s t u rbance  by  rnan  causes  t he rn  t o  use  up  c r i t i ca l  and

l im i t ed  ene rgy  rese rves  t l r a t  o f t en  resu l t s  i n  mo r ta l i t y .  I n  l ess

seve re  cases ,  t he  f e tus  be ing  ca r r i ed  by  ges ta t i ng  mamma ls  may  be

abo r ted  o r  abso rbed  t f r us  reduc ing  nep roduc t i ue  success  and

p roduc t i v i t y  o f  t he  popu la t i on .  I r npac t ,  hou ,euen ,  i s  r educed  by

the  sma l l  number  o f  spec ies  u r i n te r i ng  i n  t he  p ro j  ec t  a rea .

s i nce  t he  ca rn i vo res  and  rap to t  s  t r l 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  impac ted  bu t  hope fu l l y

t he  l aws  o f  p ro tec t i on  r r r i l l  su f l = i c i en t l y  de te r  such  ac t i ons  t o

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 f - ec t

re l J roduc 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 i p  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  1eve1s .

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 roces  s  ,

t he  i nc reased  po ten t i a l  f o r  d i s t u rbance  o f  young  an ima l s  cou ld  be

de te rm j . ned .  I t  i s  du r i ng  t h i s  t ime  t ha 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  a l l ow  t l r e  young  an ima l s  t o  deve lop  i n  r e l . a t i ue l y

uns t ressed  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 to r s ,  D i s tu rbance  by  man  can  comprom 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

acc iden 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 fo r 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  a rea  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  assoc ia ted  w i t h  t he  m ine  p l an  a rea .

Emp loyees  a re  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  UDNR 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  app rop r i a te ,
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2  ,  LO  RA  P 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 iue rs i t y .

W l 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  Hh i t e  o f  t he

Th i s  sec t i on  summar i zes  D r .

t he  repon t  may  be  f ound  i n

The  Sky l i r r e  M ines  p ro j ec t  a rea  was  s tud ied  a t  two  d j . f f enen t

pe r i ods ,  a  two -day  ea r l y  sp r i ng  pe r i od  and  f ou r -day  b reed ing

season  pe r i od ,  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 r r r o  t h rea tened  o r

endanEened  spec ies ,  t he  pe reg r i ne  f a l con  ( [ p . l gp . . p -e fgg r i nu . -g )  and

bald easle (H.A-Li-aeg!.U9'lS-sS.e-q-9-gbglug) . Additionally, all other

rap to r s  seen  we re  reco rded .  Because  o f  t he  e l eva 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 {=  i nd i v i dua l s

and  numbers  o f  spec ies  (d i ve rs i t y )  o f  r ap tons  i s  no t  g rea t  as

compared  t o  l ou re r  e l eua t i ons  whe re  t he  hab i t a t  i s  l ess  un i f o rm .

Seve ra l  spec ies  may  pass  t h roug t r  t he  a rea  i n  m ig ra t i on ,  bu t  t he i r

numbers  a re  no t  k  nown  no r  has  t he i r  l eng th  o f  s  t ay  been

documen ted .  Spec ies  l i ke l y  t o  pass  t h rough  t he  a rea  a re  t he

marsh harrrk (-Q.if.g-Ug--cJg.e-q$-9.), Swainson's harrrk (.9UlSe.-J!UA!n-9-9nl)

and  rough- . l egged  l ra t r r k  (Bq te .g -  -  l . gqo -pgS. ) .  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 esounce  manage rs  i n  t he  a rea

were  con tac ted  t o  ob ta i n  i n f o rma t i on  on  rap to r s  f J 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  t n j 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 rma t i on  on  t he  a rea .  Howeve r ,  ds  an  i nd i ca t i on  o f

t t r e  spec ies  t ha t  m ig t r t  be  expec ted  t o  occu r  i n  t t r e  Sky l i ne  M ines

anea ,  da ta  f r om Jones  (1979 )  a re  g i ven  i n  Tab le  2 ,10 .1 .  
' I hese

da ta  come  f r om t l r e  a rea  be tween  Hun t i nE ton  and  Fe r ron  Canyons  t o

the  sou th  o f ,  Sky l i ne  M ines .  The  f r equency  o r  dens i t y  o f  r ap to r s

s tud ied  by  Jones  was  a l so  h i ghes t  a t  e l eva t i ons  l ou le r  t han  t he

equ i va len t  t o  t he  Sky l i nes  M ine  a rea .
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T 'he  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  W i l d l 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  ua r i ab le  t imes  i n  ea r l y  u r i n te r  co r respond ing  t o  t he

" f r eeze  up "  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 he  sou th  edge  o f  t he

s tudy  a rea .  Food  supp l i es  t he re  may  be  i nsu f f i c i en t .
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A l though  ba ld  eag le  r oos 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 r ds  u t i l i ze  any  o f  t he  s  t udy  a rea  regu la r l y  .

Only  a  Eosharr rk  (0c-q- fp f !q . l . - ,qent i } jS ' )  ,  a  red- ta i led haurk  (  BUl .gq

j-agAf-ge-nsJ-g) and a golden eagle (0S-Ui-1-e-lh.r:y-.s-e.-ctp--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 rov 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 nom seve ra l .  o t l r e r  pe rsons  u 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 igh t  occu r  t hene

p robab l . y  move  t o  l . owe r  e l eva t i ons  du r i ng  t he  u r i n te r .  The

great-honned otrrl (-B-gLo_-*u*1.ng1-n;1g-n-U_q.) migirt also trrinter in the

immed ia te  a rea  o f  t he  m ines ,  bu t  none  was  seen .

T l r e  B reed ing  Season  Su rvey

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 o r  nes t i ng  rap to r s .  No  nes t s  we re

loca ted  and  on l y  a  f ew  spec ies  we re  obsenued  i n  f l i gh t .

The  i nd iu i dua l  nap to r s  obse rved  we re  ne  co rcJed  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  
-Lq  t , * t " )

Those  spec ies

one  kes t re l

g  nea t -ho rned

seen  wene :  e i gh t  s i gh t i ngs

( Ia lq_o__ sparver i_us- ) ;  one

o f  r ed - t a i l ed  hau rk  and

Eo lden  eag le  and  one

ourl

I t  i s  h i g l r l y  1 i ke1y  t f r a t  a l l  o f  t he  s f Jec ies  g i ven  on  Tab Ie  2 .  1O-1

occu r  i n  t he  Sky l i ne  M ine  reg ion ,  ' ou t  s i nce  t hey  p robab l y  occu t

i n  l ow  numbers  on l y  ex tens i ve  su rvey  u l o r k  r r l ou ld  r evea l  t he i r

p resence .

r REPLACES !! TEXT
I  Sect ion 2.10 Pase 2-109 !  lsect ion 2.10 Pas,e 2-109 Date 07/07189!
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2 ,  LO , I  Conc lus i on

Rap to r  spec ies ,  f i o rma l1y  f ound  i n  con i f e r  f o res t s ,  occu r  i n  sma l1

numbers  on  . t he  5ky  l i ne  M ine  anea  .  Nes  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 jacen t  r eg ions  du r i ng  t ha t  m ig ra t i on ,  T ' hey ,  howeve r ,  move  on

as  re r i n 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  anea

in  m ig ra t i on ,  bu t  any  number  t ha t  r r r ou 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  non

suspec ted  i n  t f r e  Sky l i ne  a rea ,  T ' he  nea res t  known  s i t es  a re  i n

exces  s  o f  2a  m i l es  f r om the  Sky l i ne  a rea  .

The  ove ra l l .  e l eva t i on  o f  t he  m in ing  reg ion  i s  h i gh  enough  and  t he

hab i t a t  such  as  t o  r es tn i c t  t he  dens i t y  and  d i vens i t y  o f  r ap to r s .

I t  i s  conc luded  t t r a t  deve lopmen t  o f  t he  Sky l i ne  M ine  a rea  w j . l 1

no t  have  an  adue rse  e f l =ec t  on  c r i t i ca l  r ap to r  spec ies ,  and  any

spec ies  t ha t  rT tay  be  a f f ec ted  a re  common  enough  t ha t  t l r e  impac t

r r r i l 1  be  m in i r na l  on  t he  popu la t i ons .

! REPLACES !! TEXT
!  Seet ion 2.10 PaR,e 2-LL0 I  lsec, t ion 2.10 Pas,e 2-110 Date O7l07l89!
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Jones ,  S .  G .  ,  L979 .  P re l im ina ry  su rvey  o f
Man t i  D i v i s i on ,  Man t i - LaSa l  Na t i ona l
Na t .  39 (23 ) : 155 -160 .

rap to r  spec ies  i n  t he
Fo res t .  G rea t  Bas in
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2  ,  TL S 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  excaua ted  t o  t he

panen t  ma te r j . a l  l a ye r .  The  exposed  so i l  p ro f i l e  a l l owed  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  bypas  s  ac  ces  s  r oad  a reas

were  a l so  samp led ,  So i l s  co l l ec ted  a t  t he  po r t a l - ya rd  s i t es  we re

taken  as  a  co rnpos i t e  o f  t he  t op  s i x  i nches  o { :  t he  p ro f i l e .

I n  add i t i on to  dep th

desc r i p t i ons ,  t he r  e

t r ansec t  a reas  and  i r r

ob ta i ned  by  obse ru i r r g

s tee l  r od .

$o i l s  u ,e re  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 . j . zed  ' Fo r  c l ass i f i ca t i on  o f ,  so i l s  by  { : he  So i l  Conse rva t i on

$e rv i ce  ( Johnson ,  1975 )  .  Use  o f  t h i s  me thod  r r l i l l  a l . l o r r r

co r re l a t i on  o f  pe r "n r i t  a rea  so i l s  a t  t he  se r i es  l eve l  w l r en  t he

So i l  Consenva t i on  $e rv i ce  comp le tes  t he  mapp ing  e ' l ' ' 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  suEges t  t ha t  a  c r y i c  t empe ra tu re

reg  j .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  meadows  i nc l uded .  These

a reas  ane  t oo  co  l d  t ' o r  cu l t i va t i o r r  o f  c  r op  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  g 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  g rown .  Mos t  o f  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 l / pJ .a r r 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  Vo lume  A -2 .  A l l  so i l s  have

tex tu res  rang ing  f r o rn  sandy  l oams  to  c l ay  I oams ,  and  a re

cons ide red  ne i t he r  unusua l  f on  t he  a rea  i n  gene ra l  no r  f r r 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  r r r ou ld  be  cons ide red  a  p rob le rn  e i t he r

i n fo rma t i on  ob ta i ned  f r om the  so i l  p i t

we re  LOO dep th  moasu remen ts  a l ong  t he

the  ua l i da t i on  s i t es .  Those  read i . ngs  we re

the  dep t  h  o f  pene t ra t i on  o f  a  s  ha rpened

2*TL2



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  compar i son  o f

sp ruce - . f  i r  and  aspen  so i1s ,  r r l 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 ,  sho t r 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 r i t h  t he  pH  range  f r om somewha t  ac j . d i c  t o  neu t ra l  f o r

sp ruce - f i r  a r rd  aspen  so i1s .  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 ,O)  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 ones t  o f  aspen , )

Sa l i ne  so i l  measu red  i n  t he  pe r rn i t  a rea ,  a t  ne fe rence  s j . t e  2

(  P la te  2  , 7 .  1 -  1 )  ,  as  pen  r r r i t h  an  EC ;  x  lO3  va lue  o f  1  .  88  ,  i s

cons ide red  ex t reme ly  Jow  r r l hen  compared  t o  agn i . cu l t u ra l  so i l s .  A

s l i gh t  d i { ' - l ' e rence  be tuueen  so i l s  i s  no ted  w l ren  dep ths  ane

compared .  T ' he  so lum o f  aspen  ex tends  t o  an  ave rage  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  spnuce* 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 eac i i ngs  i n  aspen  o t -  19 .9  i nches  and  o f  18 .  I  i n ches

in  sp ruce* . f i r  so i 1s .

I t  i s  a l so  appa ren t  t ha t  so i l . s  i n  aspen  comrnun i t i es  a re  more

f  e r t i l e  i n  L l r e  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  mos '1 .  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  vege ta t i on ,  euen

though  somewha t  be low  amoun ts  r epo r ted  f o r  aue rage  so i l s  i n  t he

wes te rn  Un iLed  S ta tes  (Shack le t t e ,  e t .  a I .  ,  L97  L )  .  Mode ra te

amoun t  o f '  Zn ,  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  t t r e  B -ho r i zon  o f  sp ruce - . f i r

so i 1s ,  a re  no t  cons ide red  a  p rob lem i n  immoh i l i za t i on  o f  P  due  t o

the  ac id  pH  fo r  t hese  so i1s .  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 ened  t o  become  more  bas i c . NOg*n i t r ogen  i s  l o t r t  i n

quan t i t y ,  as  was  expec ted  f o r  t hese  so i l  t ypes  ,  Ave rage  amoun ts

o f 'NO l -n i t r ogen  a re  i r r adequa 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 . o r r  o f  n i t r ogen ,
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as  i nd i ca ted  by  t he  1ow  to ta l

vege ta t i on  t ypes .

n i t r ogen  con ten t  f r om a l l

I n  summat rV , '  t he  mos t  impo r tan t  f e r t i l i ze r  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 .  The  add i t i on  o f  n i t r ogen

shou ld  be  t imed  r r r i t h  su i t ab le  mo i s tu re  con ten t  i n  t  he  so i l s  ( f a11

and  sp r i ng ) .  A  s r : i l s  map  o f  t he  po r t a l - yand  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  vege ta t i on  t ype  w i t h  wh i ch  t hey  a re

co r re l a ted ,  as  recommended  by  t he  So i l  Conse rva t i on  Se rv i ce .

I n fo rna t i on  f r om o the r  aneas  t o  be  d i s t u rbed  can  be  ex t rapo la ted

f rom the  uege ta t i ve  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  seede tJ  t o  t he  sou th  s l ope  m ix tu re .  A

L2 - i nch  n r i n i r num on  sp ruce  and  f i r  p l an t i ngs  on  t he  nc l r t h  s l ope

and  a  24 * i r r ch  m in imum on  sou th  s l opes  t ha t  u l i l l  r ece i ve

Aspen /E l . de 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 I l  52 .36  ac res  r r l ou ld  r egu i re  84 ,O54

cub i c  ya rds .  See  l ab le  2 ,1 .1 -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

we l l  be lo r r r  t he  expe rc ted  s tockp i l e  amoun t  o f  131 ,742  cub i c  ya rds

(See  Tab le  2 , l L - -Z )  i t  r r r ou 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  L2  i nches  and  t he  sou t t h  s l ope> tha t

w i I l  r ece i ve  Aspen /E ldenbe r r y  t r ansp lan t s_  t o  30  i nches . Th i s

r r r ou l . d  r equ ine  113 ,739  cub j . c  ya rds  and  r r r ou ld  s t i 11  be  u l j t h i n  t he

expec { :ed  s tockp i l e  amoun t .  The  sou th  s l ope  t r ansp lan t  a reas  a re

i n te rm ing led  t h roug l rou t  t he  en t i ne  sou th  s l ope  a rea  and  w i l l  be

f  i e l t J  l oca tec l  du r i ng  f  i na l  r ec l ama t i on .

On l y  so i l  f r om the  "A  and  B "  ho r i zons  wene  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 idened  as  "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 r r  ho r i zon  was  cons ide red  unsu i t ab le

and  t hene fo re  no t  r e tnoved  and  no t  pu t  i n t o  t he  t opso i l  s t ockp i l e .

I I  T E X T  !I
.  i \g r  g&vEv .  .

!  Sect ion 2.11 Paxe 2-114 I  tsect ion 2.11 Pase 2-11,4 Date 07/17189 !
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Seeded Vcgctation

South Slopc
Seed l.lixture

North Slope
Seed l.tixture

South Slope
Transplant Area

tfaste Rock
Seed Area

TO{rAL

* Includes al l  d isturbed

5 9 . 1 1 *

areas for ent i re penrr i t  area.

T A B L E  2 . 1 1 - 1

Acrss

2 0  . 3 2

1 9 .  9 2

1 7 . 0 0

1 .  5 7

P Ianned

Dsrpt h/ in.

L 2

L2

30

L 2

Yard,s3

2 8 , 5 5 6

2t ,  693

6 0 , 5 0 0

2,  091

1 1 5 , 8 3 6

REPLACES I t TE:C[
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Add i t i ona l  S tudy

In  coo rd ina t i on  w i t h  So i l  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 o rmed  a  so i l  su ruey  a t  t he

reconna i s  sance  1eve1  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  cJ 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  1eve l .  Su rvey

res  u l t s  a re  l oca ted  i n  Append i x  Uo lu rne  A -Z  .

Su rvey  s tanda rds  we re  based  on  t hose  des  c r i t r ed  i n  t he  Na t i ona l

So i l  Su rvey  Handbook  and  t he  Rev i sed  So i l  Su rvey  Manua I  u l h i ch  a re

s tanda rds  f o r  t he  Na t i ona l  Coope ra t i ve  So j . 1  Su ruey  S tanda rds .

Su rvey  maps  a re  o { :  a  sca le  g rea te r  t han  1  :  12 ,  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 u i t y  o f  ex i s t i ng  so i l s  we re  deve loped  i n

comp l i ance  u r j . t h  t he  above  s tanda rds  and  subm i t t ed  r r l 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

mapped ,  and  s tuc . { i ed  i n  de ta i l .

t he  po r t a l  a rea  we re  sa rnp led ,

Endange red  P l . an t  S tud ies ,  I nc  .  (  EPS)  and  Dames  &  Moo re  (D&M)  l t aue

repo r ted  resu l t s  o f  s t ud j . es  pe r f o r rned  i n  t he  Sky l . i ne  pe r rn i t  a rea ,

i nc l ud ing  de ta i l ed  s tudy  o f  t he  po r t a l  a rea .  EPS  excava ted  so i l .

p i t s  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 .

5o i1s  we re  des  c r i bed ,  c l ass i f  i ed ,  sa rnp led  and  ana l yzed  as

ou t l i ned  i n  t he  Vege ta t i on  anc l  So i l s  Repo r t .  I n  add i t i on ,  D&14

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

a r "ea ,  T  hese  bo reho le  des  c 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  p1an .  The  EPS and  D&$4  nepo r t s

a re  i n  Append i x  Vo lumes  A*2  and  A -  3  .

! !  TEXT !I REPLACESr  f \g !  g lvgv  a  a
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I n  o rde r  t o  cha rac te r i ze  oue 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 udy  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 rm i t  a rea  (Des  c r i bed  i n  Sec t i on  2  . 2  ,

Geo logy  Repo . r t ) .  So i l  t ypes  and  d i s t r i bu t i ons  u ,e re  mapped  by  EPS

r ADDTTTON TO ! ! TEXT
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(Map  2 , I L -1 )  and  t he  numerous  so i l  desc 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 lac  khawk  F  o rma t i on  a re  more  d i f f i cu l t  t o  f f i dP ,

howeve r ,  and .  make  t he  ex t rapo la t i on  o f  co re  da ta  more  d i f f i cu1 t .

I n  t h i s  App l i ca t j . on ,  t he  Abe rdeen  Sands  t one  and  t he  oue r l y i ng

uppe r  coa l -bea r i ng  un i t  o f  t he  B lackhau l 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 low  the  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 te r i ze  t he  l o r r l es 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 ta ry

rocks  a re  va r i ab le  i n  ex ten t  and  l j . t ho1ogy .  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  rocks ,  de ta i l ed

mapp inE  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  gene ra l i za t i ons  can  be  made  rega rd ing

the  re l a t i ve  pe rcen tages  o f  t he  roc  k  t ypes  pnesen t  .  Recen t

i n tenp re ta t i ue  geo log i c  wo rk  has  f ocused  on  mode l l i ng  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 rTg  sequence  immed ia te l y  ove r l y i ng  t he  Abe rdeen

Sands tone  .  Based  on  concep ts  deue 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  oF  oc  cu r rence  o f  va r i ous

roc  k  t ypes  i n  any  a rea  o f  t he  p rope r t y  .  These  p red i c t i ons  based

on  depos i t i ona l  mo t l e l s  a re  be l i evecJ  t o  be  more  re l i ab le  t han

s imp le  ex t rapo la t i on  be tween  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 ima r i l y  on

subsu r face  geophys i ca l  1ogs .  These  l ogs  a re  aua i l ab le  a t  t he

Sky l i ne  M ine  o f 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 v 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 ,  and  coa l  i n  each  bo reho le

sugges t  t ha t  anc ien t  s t neam channe l s  pnesen t  i n  a  spec i f i ed

s t ra t iE 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  o r  o the rw i se  concen t ra ted  a l ong  t r ends  o f  h i gh

sanc j s tone  pencen tage  .
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Us ing  t hese  resu 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 tnapo la ted  t o  t he  po r t a l  a rea ,  euen  t h rough

ind iu i dua l  channe l s  may  no t  be  co r re l a ted  be tween  bo reho les  I n

the  2OO 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 -wes 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 i . t ho t ypes  have  been  es t j .ma ted  f o r  t he  po r t a l

a rea .  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 ing  coa l  seams ,  t he  ma jo r  l i t ho l og ies  a re :  sands tone  40%,

s i l t s t one  3O"A ,  and  c l ays tone  3O%.

T 'hese  l j . t ho log 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 q y  )  a n d  i n  U o l L l r n e  A - 3  .
' t he  pe rcen tages  may  uany

cons ide rab l y  f ' r ' om  pe rcen tages  i n  many  bo reho les  d r i l l ed  by  D&-M i n

the  po r t a l  a rea .  l { ou leve r ,  o i l  t he  ave rage  t hese  pe rcen tages  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 o r  i nd i v i dua l  bo reho les .

r REPLACES ! ! TEXT
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2  ,  L2  LAND USE

INTRODUCTION
- f  

he  Sky l i ne  .  p rope r t y ,  l oca ted  i n  t he  no r t he rn  end  o f  t he  Hasa tch

P la teau  coa l  f i e l d ,  i s  t he  s i t e  o f  a  sys tem 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  T135  and  R6E ,  app rox ima te l y  seven ty -e i gh 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 thu les t  o f  P r i ce ,  U tah  (  r e f  e r  t o  F i gu re  2  . I 2 *A )  .  The  l easeho ld

i nc l udes  app rox ima te l y  6 ,29O ac res  o f  l an t l  ,  o f  r r r h i ch  6 ,22O ac res

a re  l oca ted  u r i t t r i n  t he  Man t i - LaSa1  Na t i ona l  Fo res t .  
- [ he i

nema in ing  seven ty  ac res  a re  coa l  r i gh t s  l eased  f r om C ,a rbon

Coun ty  .  t  he  po r t a l  and  ya rd  anea  a re  l oca ted  i n  Ecc l . es  Canyon

j  us t  u l es t  o f  and  r r l i t h i n  t he  Na t i ona l  Fo res t  bounda ry  1 i ne .  A

U tah  S ta te  h i ghwa_v  (SR-26+ )  r uns  pas t  t he  po r t a l  ya rd  a rea  eas t

t Jown  Ec  c l es  Canyon  t o  a  coa l  l oadou t  f  ac i l i t y  l oca ted  a t  t he

canyon  rnou th .  A  conveyon  sys tem r r l i l l  pa ra l 1e1  t he  road  f nom the

m ine  t o  t he  l oadou t  f ac i l i t y  a t  t he  mou th  o { :  Ecc1es  Canyon .

2 ,  L2 , I  f  x i s t i . ng  Land  Use rs

Ex i s t i ng  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 re  s  t r y  .

G raz  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  (  ne f  e r  t o  Map  2  ,  12 ,  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  Tab1e  2 .L2 .1 -1 .

P r i ua 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  /  L  t o  I  / 30  (U .S .

Geo log i ca l  Su ruey ,  L979 )  .
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TABLE 2 ,  T2 ,  I * L

FOR THE FOUR ALLOTMENTS CONTAINED PARTIALLY

LEASE AREA FOR THE PROPOSED SKYL INE  MINE

S H E E P  A L L O T M E N T  D A T A

I { I T H I N  T H E  C O A L

O}-Ie.!ne:rt

Nin te r  Qua r te r s

Ecc les  Canyon

Burnou t

Coa l  R idge

Q.hsg"p--trumb-e-r-g

+59

1000

678

586

9ees"e!.-ef.-Up-e

7 /L  9 /30

7 /21  -  9 /15

7 / r  9 /25

7 /6  9 /25

I REPLACES ! ! TEXT I
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Rec rea t i on

Rec rea t i ona l  use  o f  t he  l ease  anea  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  ,  game  b i r ds  ,  and  sma l l

Eame  spec ies  ;  f  i sh i ng  i n  Ecc les  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 ,

snowmob 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  occu rned  i n  t he  mou th  o f  Ecc les  Canyon  (U .S .

geo log i ca l  Su rvey ,  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  used  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 evaL ions  i n  t he  no r t he rn  end  o f  t he  Wasa tch

P la teau  (U .5 .  Geo log i ca l  Su rvey ,  1979 ) .

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 om sou theas t

t o  no r t h r r r es t .  A  gas  t ank  assoc ia ted  w 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  abandonecJ  gas  u re l l  i s  l oca ted  i n  t he  Ec  c l es  Canyon  po r t i on  o f

t he  pe rm i t  a rea .  A  sma l1  bu i l d i ng  assoc ia ted  w i t h  Gas  t r l e1 l  No .  I

i s  l oca ted  i n  Ec  c l es  Canyon  .  The  l oca t i on  o f  t hese  f ea tu res  a re

a l l  shown  on  Map  2 .L2 ,1 -1 .

Fo res t r y

Fo r  es 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 l vage  i nsec t - k i l l ed  sp ruce  t imbe r .  One  such  sa le ,

t o ta l l i ng  2 ,5  m 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  u l es t  s i de  o f  t he  coa l  l ease  a rea  i n  L977 .
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2 .L2 ,2 Capab i l i t y  and  P roduc t i v i t y

A l : 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 ,

Fanming  i n  t he  a rea  i s  p roh ib i t ed  by  t he

o f  Ecc les  Canyon .

FORESTRY AND GRAZING

Lar rd  Use  Capab i l i t y

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 ing

uses  u r i t h i n  t he  pe r rn i t  a rea  a l t f ec ted  by  su r f ace  ope ra t i ons  and

fac i l i t i e s  h ,e re  co l l ec ted  and  ass im j . l a t ed  by  D r .  Joseph  R .

MurcJock ,  p ro fesso r  o f  Bo tany  and  Range  Sc ience  a t  B r i gham Young

Un ive rs i t y ,  P rovo ,  U tah  (  1979 )  . UeEe ta t i ve  p l o t  s t ud ies  we re

made  i n  t he  a f f ec ted  pe r rn i t  a rea  r r l i t h i n  f i ve  gene ra l  a rea

c lass i f j . ca t i ons  :  t he  sp ruce* f i r  t imbe 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 nE  roads  and  t he

un recove red  s i t e  o { '  an  abandoned  gas  r r r e I l  and  t he  abandoned

Ecc les  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  uege ta t i ve  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 ra  z i ng  and  f o res t r y  uses  we re  de te r rn i ned  f  o r  each

gene ra l  a rea  .  
' 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 imbe 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 f  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 i r ab le  by  sheep

to  a  d r y  u l e i gh t  bas i s  and  as  sum ing  t ha t  one  1  ,  lOO pound  cow
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hau ing  one  ca l f ,  u , h i ch  cons t i t u t es  an  an ima l  un i t ,  consumes  27

pounc l s  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  ,  L2  . 2 * I  f o r  t he  ya rd  a rea ,  t he  conveyo r  co r r i do r  and  t he

by  pas  s  r oad  .

The  capab i l i t y  o f  t he  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  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 - r - f i r  and  aspen  t imbe r  t ypes  and  t he

ava i l ab le  t imbe r  uo lume  pe r  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 i l  f o r  t he

Man t i - La5a I  Na t i ona l  Fo res t ,  (  1986 )  .  The  sp ruce - f i r  t imben  t ype

con ta i ned  appnox 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 boand - f  ee t  pe r  ac re .  The re f : o re ,

r 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  zQL  ,  OOO

board - f ee t  o f  t he  sp ruce - f i r  t i r nbe r  and  93 ,8OO boa rd - f ee t  o f

as  pen  t imbe r  ,

I  REPI-ACES !! TEXT
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TABLE 2 .L2 .2- ' .

GRAZING POTENTIAL TOR THE AREI TO BE AFFECTED BY

I.{INING SURIACE OPERATIONS A}fD TACILITIES

(Docs not includc Statc Hlghray SR-264)

Sur face  fac i l i t i cs
Area

1.  Por ta l  Yard

Area

Subtotal

Conveyor

Corr idor

Subtotal

Rai l road

Loadout Area

Subtotal

l{aste Rock

Disposal  Area

Subtotal

ffater Tank and

f{ell Pads

South Fork

Breakout

Subtotal

TOTAI,

2 .

3 .

4 .

1 85 .

General Atea
Classi f icat  ion

Spruce-Fir

Aspcn

Sagebrush

Disturbed

Ripar ian

Aspen

Sagebrush

Grass-Forb

Spruce-Fir

Disturbed

Aspen

Spruce-Fir

Land Area
(Acras l

1 6 . 4 ?

7 . 9 3

2 . 5

8 . 5

1 . 0

3 6 .  {

1 0 . 3 2

3 . 5

t 3 . 8 2

t . 6 7

1 . 6 ?

. 2 6

. 9 6

t . 2 2

rEtllrr-

5 9 . 1 1

e.a" ing
Ani rqal
Unit s
(AUI

0

1 1 {

8 4

0

3 8

235

3 2

1 0 7

1 3 9

t26

0

126

__0.

Potcnt ia l
Animal

Unit Honth
(AnMl

0

3 . 8

2 . 9

0

1 . 3

7 . 9

1 . 1

3 . 6

4 . 7

2 . 2

3 . 8

5 . 0

4 . 2

0 . 0

4 . 2

__0.

0 q

1

r:ll

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 ease  and  penm i t  a reas  i n  ac  co rdance

r r r i t h  t he  sheep  a l l o tmen ts  as  spec i f  i ed  i n  Tab le  2  , 12 .  1 -1  .

Rec rea t i on

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  I 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 ng  and  c ross  coun tny  sk i i ng .

Ecc les  Canyon  p resen t l y  suppo r t s  and  i s  capab le  o f  suppon t i ng  a

se l f - r ep roduc j . ng  popu la t i on  o f  cu t t hnoa 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  E iou 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 ghes t  (W inge t ,  1979 ) ,

The  neu r l y  bu i l t  h i gh t r l ay  (SR-264 )  t h rough  Ecc l . es  Canyon  p rov ides

the  on l y  access  rou te  be tween  nec rea t i ona l  l : ac i l i t i e s  i n  t he
' no r t h  end  o f  t he  L r l asa t ch  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 .  Fo res 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  L9 ' 77  veh i c l e  coun ts  f r om June  t o  t he

rn idd le  o f  Oc tobe r  we re  app rox ima te l y  22 ,OQO,  wh i ch  ave rages  160

veh i c l es  pe r  day .  Th i s  numben  i s  i nc reas i rTg  r r l i t h  t he  comp le t i r t n

o f '  t he  neu r  h i ghu lay .  A  s ta ted  managemen t  r equ i remen t  o f  t he

Fo res t  Se rv i ce  resu l t i ng  f r om th i s  ueh i c l . e  coun t  i s  t o  "p rov ide

new ac  ces  s  connec t i ng  t he  Sco f i e l d  a rea  u 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  re 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  5o i1  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  t n l e l ch ;  Enu i ronmen ta l

Coo rd ina to r  { : o r  t he  Pe rm i t t ee ,  made  t he  f o l l o r r l i ng  u l r i t t en

s ta temen t ,  "  F i e l d  eua lua t i on  o f  t he  a rea  ou t l i ned  on  you r  map  i n

Ecc les  Canyon  sho r r r s  no  p r i r ne  f anm land  i n  t he  anea " .
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Farm ing  i n  t he  l ease  and  pe rm i t  a reas  r r l ou ld  be  imp rac t i ca l  due  t o

the  s teep  t en ra in  (  50  80  pe rcen t  s l opes  )  .

PREUIOUSLY MINED AREAS

Unde rg round  M ined  A reas

The  abandoned  Ecc les  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  gua 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 j . ne  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 enL l y  f r om 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 l J . a r

me tho r l  .  The  m ine  cove re t J  an  a rea  o f  app rox 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 ry

(Doe l1 i ng ,  I 972  and  Hea th ,  1979 ) . Doe l l i ng  (L972 )  s ta tes ,
t ' L i t t l e  i s  knoun  abou t  t he  Ecc les  Canyon  m ine .  .  P roduc t i on

{ t i gu res  a re  i ncomp le te  bu t  es t ima ted  t o  be  sma11 .  "  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 r i t h i n  t he  l ease

and  pe rm i t  a rea .  The re  a re  t u l o  p roduc ing  and  t t r t o  abandoned  gas

r r l e l l s  l oca ted  i n  Ecc les  Canyon .  T ' hese  gas  u re1 l s  a re  no t

c l as  s i f i ed  as  "m in i ng "  .  The re fone  ,  no  o the r  m ine ra l s  have  been

mined  r r r i t h i n  t he i  Sky l i ne  coa l  l ease  a rea ,

Su r face  M i r red  A reas

The re  have  been  no  p rev ious  su r f ace  m ines  l oca ted  w 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  rock  d 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  I t Land  and  Resou rce

Managemen t  P1an "  f o r  t he  Man t i - LaSa l  Na t i ona l  Fo res t ,  p repa red  by
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t he  U ,5 .  Fo res t  Se rv i ce  (  1986 )  ,  c l ass i f y  1oca l  l and -use  f o r  t he

l . oase  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

T 'he  Emery  Coun ty  zon ing  map  da ted  L97A  and  t he  Ca rbon  Coun ty

zon ing  o rd i nance  amended  Feb rua ry  15 ,  L9 ' 77  r r l i t h  a  r ev i sed  zon ing

map  da ted  L974  haue  zone rd  t he  Sky l i ne  p rope r t y  f o r  r ec rea t i on ,

f  ones t r y  ,  and  m in ing  (  RFS*1 )  .  Sec t i on  8  -7 -  1  o f  t he  Ca rb ' : n  Coun ty

zon inE  o rd i nance  s ta tes :

' rRec rea t i on ,  f o res t r y ,  and  m j . n i ng  zC Ine  has  been

es tab l i shed  as  a  d i s t r i c t  i n  r r l h i ch  t he  p r ima ry  use  o l r  t he

land  i s  f ' o r  r ec rea t i on ,  f  o res t r y ,  g ra  z i ng ,  u l i l d l i f  e ,  and

m 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 to .  "

U ,5 .  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  w i t h i n

the  bounda ry  o f  t he  Na t i ona l  Fo res t ,  and  a re  t hene fo re  sub j  ec t  t o

t f r e  ' r  L . and  and  Resou rce  Managemen t  P lan ' f  f  o r  t he  Man t i - La5a l

Na t i ona l  Fo res t  p repa red  by  t he  U .5 ,  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  ( t t l anagemen t  emphas i s  f o r  each  un i t  i s

des  c r i bed )  :

EU8_lEAnS-il=fle_n_Ag-g.Ue.n!_U1;L! Emphas i s i s on produ c tion of f orage

and  cove r  f o r  domes t i c  . L i ves tock  and  w i l d l i l =e .

fBn*_CTimbef l  - lu. l f , l la.q-e.rner lL _._UI; i !  Emphasis is on manaEement for

pnoduc t i on  and  use  o f  wood  f i be r  f o r  a  ua r i e t y  o f  t r l ood  p roduc t s .
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U.9-  -  (Ut i l i t v  -C.9 . ' : r id .eD@t .Un. rL  Emphas is  is  on prov id ing

t ranspo r ta t i on  co r r i do rs  t - o r  ma j  r r r  c ross -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 r ansm iss ion  p i pe l i ne  cons t ruc ted  and

opena 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  )  .

RIN-...( Ei_p.Ar:,f3-n).--.1-4anAqenegL__Uli-L Emphas j.s is on management of

r i pan ian  aneas  and  a l 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  1OO fee t  r neasu red  ho r i zon ta l l y

f r om the  edge  o f  a l l  penenn ia l  s t neams  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 ,

f'l!!i-_(ltinsr.s 1s  Manaqemen t  A rea )  Manaqemen t  Un i t Emphas i s  i s  on

po ten t i a l  ma j  o rmak i r rE  l and  su r f ace  aua i l ab le  f o r  ex i s t i nE  and

m ine ra l  deve lopmen ts .

I n  t l r e  "  Land  and  Resou rce  Managemen t  P lan i l  t he  Fo res t  Se 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  nesou rces

and  resounce  u$es  on  Na t i ona l  Fones 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 v i t y ,  t he  a rea  u r i l l  r eve r t  t o  a  Range  (  RNG)

Managemen t  un 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 I R A T  I O N  W ] T  H  F  O R [ S - T  S [ R U I C E  M A N A G E M E N ]

E M P } I A S I S  A N D  O B J  E C I  I U I S

A l l  m in i ng  ac t i v i t i e s  r e l a ted  t o  t he  Fo res t  Se ru i ce  "  Land  and

Resou rce  Managemen t  P lan "  r r l i l l  be  coond ina ted  w i t h  t he  app rop r i a te

Fo res t  Se rv i ce  pe rsonne l  p r i o r  t o  j ,mp lemen ta t i o r r .  t r l h i l e  i t  i s

recogn 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

F  o res t  Se rv i ce  l and  bounda ry  c rea t s  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 f f ec t s  a re  cons ide red  t o  be  ra then

sho r t  t e rm  and  u l i l l  be  es  sen t i a l l y  e l im ina ted  upon  m ine  c l osu re  .
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A RCH A  EOLOGY AND PA  LEONTOLOGY IMPACTS

Sta te  and  Fede ra l  l aws  regu 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  co lT tpa t i b l e  w i t h

the  requ inemen ts  o f  a l l  agenc 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 leon to l og i ca l  s i t es  r r l i t h i n

the  pnoposed  d i s t u rbed  a reas .  Sec t i on  2 .  1 .1  and  Append i x  Uo lume

A*3  con ta i n  add i t i ona l  d i scuss ion  and  documen ta t i on  on  t hese

cu l t u ra l  r esou rces .

BU ILD INGS,  PUBL IC  ROAD5 ,  AND OTHER MAN-MADE F  AC IL IT IES

The re  ane  f ew  man - rnade  f ea tu res  l oca ted  w i t h i n  t he  Sky I i ne  M ine

pe rm i . t  a rea ,  One  abandoned  gas  r r l e l 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  r r l i t h i n  t he

pe rm i t  a rea  i s  a  sma l . 1  s t r uc tu re  assoc ia ted  u r i t h  Gas  We l l .  No .8 ,

A  na tu ra 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  Loca t i on  o l :  pub l i c  r oads ,  i nc l ud ing

SR-264 ,  r 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 ,  12 .  1 -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  was  remoued  du r i ng  t he  summer  o f  1985 .  (See

a l so  t he  rec l ama t i on  d i scuss ion  i n  Pa r t  4 . )

CE :MEI -ER IE5 ,  NAT IONAL  TRAILS  AND N ILD  R IVERS

There  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 ve r s  l oca ted

r r l i t h i n  o r  ad jacen t  t o  t he  Sky l i ne  M ine  l ease  and  pe rm i t  a reas .
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NOTE*

MOST OF THE DETAILED D ISCUSSION

OBJECTIUES FOUND ON PAGES 2 -131

BEEN REMOVED FROM THIS  DOCUMENT

THE FOREST SERUICE.

ON FOREST SERUICE

THROUGH 2 -138  HAS

AT TH E  R  EQU EST OF
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F i re  Managemen t  Ob j  ec t i ve

I tP rou ide  f  i r e  managmen t  and  o the r  p ro tec t i ue  measu res  t ha t  u l i 11

comp l imen t  eco log i c  and  e  conomic  ua lues  .  "

I rnpa c t  s

App rox ima te l y  L4 ,76  ac res  (2OL ,  O0O boa rd * fee t )  o f  t he  sp ruce* f i n

t imbe r  t ype  and  1O  .  66  ac res  (  93  ,  OOO boa rd - f ee t )  o f  t he  aspen

t i n rbe 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  $ky l i ne  M ine .  T imbe r  a {= fec ted  by  su r f ace

d i s tu rbances  we re  ha rves ted  acco rd ing  t o  Fo res t  Se rv i ce

requ i remen t . s .

Because  t imbe r  has  been  removed  f r om the  d i s t u rbed  a reas  f o r  t he

1 i f  e  o f  t he  m ine ,  sho r t * t e rm  i r npac t s  a re  i n  con { : l i c t  t r l i t h  t he

managemen t  ob j  ec t j . 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  .  Howeve r ,  l ong - t e rm  impac t s  o f  t he  Sky l i ne  M ine  u l i l l

suppo r t  t he  ob j  ec t i ves  o f  t he  Fo res t  Se rv i ce  .  The  revege ta t i on

e f f on t  i nc l udes  rep lan t i ng  t imbe r  spec ies  r r r h i ch  imp rove  t imbe r

g ro r r r t h  and  y i e1d .

M in ing  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 o t r l  r emova l  o f

dead f  a l l  t imbe r " ,  t he reby  dec  reas ing  f  i r e  haza rd  ,

RECREA T ION,  SCENIC  RESOURCES AND TRANSPORTATION

Rec rea t i on  Managemen t  Ob jec t i ve

"  P rov ide  f o r  a  b road  range  o f  qua l i t y  r ecnea t i on  oppo r tun i t i es  i n

coo rd ina t i on  w i t h  Fede ra l ,  S ta te ,  and  l oca1  agenc ies .  Manage

o f f - noad  veh i c l e  use  t o  t he  ex ten t  needed  t o  p reven t

enu i ronmen ta l  damage  .  t '
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Scen i c  Resou rces  Managemen t  Ob j  ec t i ve

' r  P lan  resou rce  ac t i v i t i e s  t o  add  va r i e t y  and  m in im i ze  adve rse

impac t s  on  scen i c  r esou rces . t t

T ranspo r ta t i on  Managemen t  Ob j  ec t i ue

I 'Manage  and  coo rcJ i na te  t r anspo r ta t i on  sys tems  compa t i b l e  w i t h

van ious  uses  and  ac t i v i t j . es  t o  p rov ide  f o r  f ' eas ib l e ,  sa fe

movemen t  o f  goods  and  se rv i ces ,  "

Impa  c  t s

T ' he  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  mod i f  i  ca t i ons  and  i n t r us i ons  ,  impa ins  t he
t ' nea r -na tu ra l "  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  Ec  c l es  Canyon  .  (  U  .  S  .  Geo log i  ca I

Su rvey ,  1979  )  The  i ndus t r i a l  n rod i f  i ca t i ons  con f  l i c t  t l j . t h  t he

s  cen 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 u 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

inc reased  usage .

T l r e  Sky l i ne  M ine  has  p rov ided  t he  ma j  o r  impe tus  t o  imp rove  t he

roacJ  i n  Ecc les  Canyon ,  i nc reas ing  veh i c  I e  sa fe t y  and  reduc ing

dus t .  Th i s  r oad ,  nou ,  on  t he  S ta te  H ig f rway  sys tem,  r educes

env i r onmen ta l  da rnage  t h rough  be t t e r  d ra i nage  sys tems  and  paued

roadways ,  impnoves  access  f o r  nec rea t i on  and  movemen t  o f  goods

and  se ru i ces ,  anc l  r ^educes  need  f o r  o f f - r oad  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 tuna l  cond i t i on  o f  Ecc les  Canyon  u r i I l  be  res to red  and

un rec la imed  a reas  f r om p reu ious  ac t i v i t i e s ,  u 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 ue  pe rcen t  o f  t he  po r t a l  and  ya rd  a rea .
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F I5H AND t^ f  I  LDI - I  F  E

Managemen t  Ob jec t i ue

"P ro tec t  and  ma in ta i n  r r r i l d l i f e  and  f i sh  hab i t a t s  cons i s ten t  r r r 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  r r l i t h  t he

U tah  S ta te  D i v i s i on  o f  t ^ l i 1d l i f e  Resou rces . r f

Impac t s

Dee r  use  r r l 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  pencen t  r educ t i on  on  dee r  use  i s  expec te t i  u l i t h i n  an  a rea  one

ten th  o f  a  m i l e  f r om the  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 ruey  1979 ) .  The  conveyo r  co r r i do r  u l i l l  t empo ra r i l y

a f f  ec t  deen  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  w i l l

beco tne  hab i t ua tec j  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  r r r i l d l i f  e  i n  t he  a rea  o f  t he

Sky l i ne  M j . ne .  [ 1k  r r l ou ld  be  expec ted  t o  avo id  us i ng  an  a rea

r r l i t h i n  app rox ima te l y  one  ha l f  r n i l e  o f  m j . ne  f ac i l i t i e s .  (U ,5 .

Geo log i ca l  Sunve -V ,  1979  )

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 ,

r r r i l d l i f  e  hab i t a t s  w i l l  be  res  t o red  t o  an  imp roved  cond i t i on  oven

tha 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  Lou le r

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 nou t  hab i t a t  t o  t ha t  o f  t he  p rev ious  channe l .

Cu r ren 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  l eve I s .
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' l " he  s t r eambed  i n  t he  v i c i n i t y  o f ' t he  po r t a l  and  ya rd  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  rn i ne  ope ra t i on  ac t i u 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 sh  hab i t a t .  Fo l l o r r r i ng  m ine  ac t i v i t i e s ,  t he  channe l  u l 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 rev ious l y  ex i s t ed .

Sho r t - t e r rn  e f f ec t s  on  w i l d l i f e  hab i t a t s  a re

Fones t  Se rv i ce  ob j  ec t i ve  t o  p ro tec t  and

hab i t a t - s  .  Howeven ,  l ong - t e rm  impac t s  t r l i 11

hab i t a t s  and  res to re  un rec la imed  l ands

l r ab i t a t s ,  l ' he  f i sh  hab i t a t  i n  Ecc les  Canyon

improved  cJu r i ng  and  a f t e r  m in i ng .

H ILDERN[55  ROADLESS AREAS i

Managemen t  Ob j  ec t i ue

in  con f l i c t  t l i t h  t he

rna in ta in  r r l i l d l i f e

be  t o  imp roue  t he

to  usab le  u r i l d l i f e

w i l l  be  enhanced  and

De te rm ine  t he  f u tu re  s ta tus  o f  i nven to r i ed  road les  s  a reas

Impac t s

The re  a re  no  i nven to r i ed  road less  a reas  r , u i t h i n  t he  l ease  a rea  o f

t he  Sky l i ne  M ine .

M ISCELL .ANEOUS

tsu i l d i nE  s  ,  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  I nan -made  f ea tu res  l oca ted  r r r i t h i n  t he  Sky l i ne  M ine

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 rm i t

a rea  i n  Ecc l . es  Canyon .  The  on l y  bu i l d i ng  l oca ted  w i t h i n  t he

pe rm i t  a rea  i s  a  s rna l l  s t r uc tu re  assoc ia ted  r r l i t h  Gas  Ne11  No .8 .

A  na tu ra l  gas  p i pe l i ne  t r ave rses  t he  pe rm i t  a rea  and  an
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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 ,  w i t l r 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 . 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  du r i nE  t he  summer  o f  1985 ,

Ceme te r i es ,  Nd t i ona l  T ra i l s  and  W i l d  R i vens

The re  ane  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 ve r s  l oca ted

r r r i t h i n  o r  ad j  acen t  t o  t he  Sky l i ne  M ine  l ease  and  pe rm i t  a reas  .

r REPLACES !! TEXT

!  Section 2 .12 Pas.e 2-138 t I  Section 2 .12 Pas,e 2-138 Date 07 /12189 !

2-138



N.ET.EEENSEg

Chr i s t ensen ,  Reed  C . ,  Fo res t  Supe rv i so r ,  Robe r t  t r l  .  Thompson ,
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 ,  L979  .

Dan ie l 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  Augus t ,  t 979 ,

U .  S .  Geo log i ca l  Su rvey  ,  L979  ,  Deve lopmen t  o f  Coa l  Resou rces  i n
Ce r r t r a l  U tah  F  i na 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 ing ,  H .H .  ,  L972 ,  Wtssa 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 ;  Seu ie r -5anpe te ,  Wasa tch
P la 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 l t  Lake  C i t y ,

Fos te r ,  Lee  ,  Fo res t  Managemen t  P lanne r ,  U  .  S .  F  o res t  Se rv i ce  ,
Man t i - l - aSa 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  Augus t  ,  L979  ,

Hea th ,  Ro lancJ ,  Manage r  o f  Eng inee r i ng ,  Coas ta l  S ta tes  Ene rgy
Company ,  Hous ton ,  Texas ,  i n  a  pensona l  commun ica t i on  i n  Augus t ,
1979 .

Murdoch ,  Joseph  R  ,  ,  P ro fes  so r  o f  Bo tany  and  Range  Sc ience ,
B r i gha rn  Young  Un i vens i t y ,  P rovo ,  U tah ,  i n  a  pe rsona l
comrT tun i ca t i on  i n  Sep tember ,  I 979  .

O f , 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 ,
L979 ,  Sun 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 rognam,  Pa r t  I I ,  Book  3  o f  3 .
Uo lume  44 ,  Number  50 .

Fede ra l  Reg i s ten ,

U .  S .  Fo res t  Se rv i ce ,  I n te r rnoun ta i n  Reg ion ,  1979 ,  Land  Managemen t
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2 ,  L 3  C O M M U N I T Y  I N F R A S T R U C T U R E  A N D  S O C I O - E C O N O M I C S

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 *economic  se rv i ce  a reas  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  repo r 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  co tnmun 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 i 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 r t h  u r j . 11  haue  no  adve rse

e f f ec t s  on  t he  f ou r  coun t y  senv 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  owne rsh j . p  have  a l so  occu r red ,  One

coa l  m in i ng  opena t i on  has  ha t J  seue ra l  m j , ne  f i r es ,  u l h i ch

s ign 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  impac 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  repo r t  u l 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 na l  su r vey  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 l  Company  emp loyees .

Ka i se r  Eng inee rs  i n  Augus t  L979

commun i t i es  a round  t he  Coas ta l

ab le  t o  accomoda te  t he  needs  o f

r REPI.ACES !! TEXT
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Our  f i ve  yea r  opena t i ona l  expe r i ence  has

commun i t i es  o f  Canbon ,  Emery ,  Sanpe te ,  anc l  U tah

and  do  hav  e  t he  ab i  l i t i e  s  t o  p rov  i de

in f r as t ruc tu re ,  i . e . ,  co rnmun 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 l a te r ,  sewage

cane ,  l and ,  and

2 .13 .1  Se rv i ce  A rea

The  Sky l i ne  M ines  have  a  ra the r  l a rge  se rv i ce  a rea .  Concep tua l l y

t he  se rv i ce  anea  can  be  v i ewed  as  two  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  co rnmun i t j . es  t l r a t  l i e  u l i t h i n  a  45

m inu te  co rnmu te ,  and  t he re fo re  a re  mos t  l i ke l y  t o  r ece iue  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

co rnmun i t i es  a re  l i s t ed  on  t he  l ' o l l o r r l i ng  page  by  se rv i ce  a rea

ca tegony .

The  ne r r l l y  cons t ruc ted  Ec  c l es  Canyo r r  r oad  (  pa r ^ t  o f  SR-264 )  was

comp le ted  r r r i t h  f i na l  pav ing  by  t he  encJ  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 gh t r r ay  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

sho r t ,  yea r - round  connec t i ng  rou te  be tween  Ca rbon ,  Emery ,  and

Sanpe te  coun t j . es .

! BEPLACES !t TEXT
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f

Pnrn.a.8Y---g.t_R.q.rg E aRE t

P 1e as.s n.t., V-s 11ey
Sco f i e l d  ( 8  m inu tes )

C lean  C ree l<  (8  r n i nu tes )

9a.npe!e-.-ugt Le-u
Fa i r v j . ew  (3O  m inu tes )

M t  .  P l easan t  (  37  m inu tes  )

Sp r i ng  C i t y  ( 44  m inu tes )

Moron i  (  44  m inu tes  )

.9grbe-u..Q-ssllt.v
Pr i ce r  (  50  m inu tes  )

He Ipe r  ( 4 .4  m inu tes )

Ea r l i e r  emp loy rnen t  p red i c t i ons

ind i ca ted  t t r a t  so rne  pe rmanen t

res i den t s  f r o rn  t hese  seconda ry

se ru i ce  a rea  comnrun i t i es  u r i . 11

commute  t o  t he  Sky l i ne  m ine  f on

emp loymen t .  bu t  newcomers  w i l l

no t  se t t l e  so  f a r  f r om the  m ine .

Expen ience  r r l i t h  o the r  m ines  i n

the  geog raph i ca l  a rea  i nd i ca ted

tha t  a  30  t o  40  m inu te  commute

oue r  40  m i l es  on  l ess  rep resen ts

the  max imurn  t ha 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 eh  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  Sky l i ne  has  shou ln

tha t  r r r i t h  company  buss inE  be ing

pnou ided ,  emp loyees  w i l l  t r ave l

s_EcqNDsRI SER.ULCE, -_n BtA

9M
Wel l i ng ton

Sunnys  i de

Eas  t  Ca rbon

H i aula tha

-Enel:lr*-qeunly
Cleve land

Orangev i l l e

Cas  t 1e  Da le

Fe r ron

Hun t i ng ton

S.Anpet.g Ce_U_n!g

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

!r |a1e s

J-s-ab--Q s.un-t-v,
N e  p h i

u Le1l-g-e.uft-v.
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  d i s t ances

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  bu  s  s  ed  da i l y  f r om Ca rbon  ,  Sanpe te  ,  and  U tah

emp loyees  commute  t o  u l o r k  f r om Sev ie r  and  Sa I t

2  .  L3  . 2  G rou r th  Capab i l i t y

Expe r i ence  ove r  t he  pas t  f i ve  yea rs  has  shown  tha t  t he  se rv 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  acco rnoda te  t he  re l a t i ve l y  sma l1  g rou l t h  r l ow

an t i c i pa ted  a t  t he  Sky I i ne  M ines .  See  Tab Ie  2 ,L3 - I  ,  G row th

Capab i l . i t y  Summary ,

Commur r i t i e s  i n  Ca rbon ,  Emery ,  $anpe te  and  U tah  coun t i es  have

upg raded  and  a re  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 rve  t he  needs  o f  t l r e j . r  r es i den t s .  Because  o f  an t i c i pa ted

g ro r r l t h  i n  t he  l a te  ' 7Or  s  and  ea r l y  8O '  s  ,  a1 I  o f  t he  se rv i ce  a rea

coun t i es  upg raded  on  rep 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 ac i l i t i e s .  H i t h  t he  c l ec 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

comtnun 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 2.13- I

GROh'TH CAPABI LITY SI'iI}.IARY

Services t
(Gurrent !
Status) !

! Land For Cmnerci al
cqnmnitv ! lfater Serer Exoansion Schools Hospital Housinq Easililies-

!
! lfer Netr
! System System
!
! Upgraded Adequate

Scofield

Fai rv ier

f l t .  Pleasant

Spring city

Price

Hel per

lbroni

Upgraded Upgraded

Upgraded Adequate

Adequate Adequate

Adequate Adequate

Upgraded Adequate

Adequate None

Unused None
Capaci ty

Yes

Yes

Yes

Yes

Yes

Yes

Yes

]lone

Unused
Capacity

Unused
Capaci ty

Unused
Capaci ty

Adequate

Smal I
Surpl us

Surpl us

Surpl us

Smal I
Surpl us

Si gni f i  cant
Surpl us

Si gni f i  cant
Surpl us

Surpl us

l l inimal

Part ial

Ful l  Convenience

Partial

Ful I  ConYenience

Part ial

Part ial

f{one

None

Yes

None

Yes
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2 ,  13  . 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 tnuc t i on  s tan ted ,  t he re  was  a  much  E rea te r  demand  f o r

e rnp loyees  t han  t he re  i s  a t  t he  p resen t  t j .me .

Emp loyme  n t  i n  t he  c  oa1  m i  n i  ng  s  e r v  i  c  e  a reas  has  de  c  l i  ned

d ras t i  ca l 1y  .  $anpe te  ,  Ca rbon  and  Emery  coun t i es  haue  a  cu r ren t

comb ined  une rnp loymen t  o f  L  5 "A .  U tah  coun ty  had  ex tens i ve  l ayo l ' f  s

a t  t he  U .  S .  S tee l  Geneva  p l an t .  S ince  t he  Geneua  p lan t  has

resumed  fu11  ope ra t i r r n ,  unemp loymen t  l eve l s  i n  U tah  Coun ty  haue

i rnp roved  s  l i gh t l y  ,

Tab le  2  ,  I 3 * . 2  ,  1988  Work  F  once  Unemp loymen t  S ta tus ,  i r r d i ca tes  f o r

t he  ab r r ve  f ou r  coun t y  a rea  a  t o ta l  o f  6 ,18O unemp loyed  wo rke rs ,

o r  5 ,O% o f '  t he  t o ta l  wo rk  f o r ce ,  aua 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

manpou ,e r  d i s t r i bu t i on  l eve l s

Pe rm i t t ee ' s  Sky l i ne  M ines  by

fo r  t he  yea r  1988 .

manpower ,  Tab le  2 .13 -3 ,  sho t r t s  t he

and  pe rcen tage  emp loyed  a t  t he

coun ty  and  respec t i ve  commun i t i es

Tab les  2 .13 . - - 4 ,  2 .13 *5 ,  2 ,L3 -6 ,  2 .L3 - - -T  and  2 .1 .3 -8  re f ' l e c t  s i .m i l a r '

r nanpower  d i s t r i bu t i on  l eve I s  f o r  t he  pas t  f ou r  yea rs ,  1982

th rough  1986 ,

These  t ab les  gene ra l l y  r e f l ec t  t he  uneveness  o f  t he  de rmand  f o r

coa l  ove r  t he  pas t  f - i ue  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

es  ca la t i on  o f  manpower  l eve l s  ,  g radua l l y  r each ing  app rox ima te l y

9OO emp loyees  by  199  1  .  I ns tead ,  mdnpower  l eve1s  haue  i nc reased

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  u l o r k  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  .
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Tab le  2 .  L3 -9 ,  shou r i ng  p ro j  ec ted  manpower  1eve l s  t h rough  t he  yea r

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  p robab l y  r r r 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  ,  I 3 -B  a l so  p ro j  ec t s  t he  pe rcen tage  b reakdoun  by  coun ty

whe re  Sky l i ne  emp loyees  n r i l 1  r es i de ,  based  on  pas t  expe r i ence .

! RBPLACES I I TEXT !
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TA B  L .E

1988  t ' IORKFORCE

2 ,  L3 -2

UNEMP LOYMENT STATUS

q.av_N:LY

CA R tsON

EMERY

SANP[T  E

UTAH

CURRENT
WORKFORCE

8 ,280

3 ,  550

6 ,  190

104 ,940

P E R C E N T  N O .
UN EM P LOY ED UN EM P LOY ED

I_a!e_L U neJlpf_a_u_eel- _6.*-1.8_Q

Cur ren t  wo rk  f o r ce  i s  compn i sed  o f

unemp loyed  wo rke rs  ava i l ah le  f o r  u l o r k  a$

700

330

690

4 ,  460

emp loyed  wo rke rs  and

o f  December  30 ,  1988  ,

8 .5

9 .3

11 .1

4 .3

I  REPLAEES !! TEXT
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TABLE 2 .  13 -3

MANPOT ' fER  D ISTRIBUT ION 1988

rlr!.H ."EQ!I.$rrY.
Map le ton

Or  em

Payson

P leasan t  G rove

Provo

Sa 1e n t

San taqu in

Span i sh  Fo rk

Sp r i ngv i l l e

Ben jam in

E l k r i dge

L indon

Goshen

_q.0i"E_qN_*e_qus-r*Y
He lpe r

P r i ce

Sco f i e l d

Keni l r r ror t .h

We l l i ng ton

Eas  t  Ca rbon

-EllE&Y*ag-urwY
Fer ron

Cas  t l e  Da  I e

Emery

l { un t i ng ton

rESgENI
o ,  86

2 .  L6

3 .02

o ,43

L ,29

3 ,O2

o ,43

9 .91

3  . 88

o .43

o .43

o ,  43

*q,_$.3,
2 6 , 7 2

I  . 2 9

9 . 4 8

o.43
o.+3
1 ,72

_.9_,._*.-1
t3 ,79

o ,43

o .+3

o ,43

._q*_+1
L7? .

2

5

7

1

3

7

1

23

9

I

I

I

"- t
62

s-AN PJ-I r_e gUNLy.

Cen te r f i e l d

Ches te r

Eph ra im

F a i r v ieu r

Faye t t e

Foun ta in  G reen

Gunn i son

Man t i

May f  i e l d

Mo  ro  n i

M t  .  P Ieas  an t

Spn ing  C i . t y

S te r l i ng

Wa les

Ind iano la

g-Lutg3.-__a-QUNJJ
Auro ra

G lenwood

R ich f i e l d

Sa I i na

SA  LT  LA  KE  COUNTY

Sandy

l r l es t  Jo rdon

TOTA L

4

I

I

28

1

11

6

13

2

10

30

9

1

2

---J

L27

P EBc EN_T
1 .72

o .43

3 .45

t2 ,47

o .43

4 .74

2  . 59

5 .60

o ,  86

4 ,31

12 .93

3 .88

o .43

o .  86

_9,_s.3
54  , 7  4 .

1  0 .43

1  0 .43

I  0 .43

_-.1 _.Q,.49

+  L .72

2  0 .  86

.--.*1, --g--L3-

3  t , 29

MANPONER =  232

3

22

I

1

4

._L
3 2

I

1

I

_1
4

I  REPLACES !  !
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TABLE 2  ,  L3 -4

MANPOI " IHR  D ISTRIBUT ION 1986

uf.e H . cou_NJ.Y
Map le ton

Orem

Payson

P leasan t  Gnove

Pnovo

Sa lem

San taqu in

Span i sh  Fo rk

Sp  r i  ng  v  i  l . 1e

Eoi_tsgN_-Eg.Ur.l_y
He l .pe r

P r i ce

Sco f i . e l c i

EMI-RY_ qo.-ujlI_Y.

Fer ron

E trLt -In X_L._g-A_Uit-I Y
S a n d y

2

5

3

1

3

2

2

15

-_g
4T

1

13

*J.

15

*".1
1

EgBE-ENI.
t , 27

3 ,  16

1 .90

o ,63

1  . 90

r ,27
L  , 27

9 .49

_5.-Q_q

25 ,95

0 ,63

8 .23

*-Q-*$-3-

9 ,49

_--Q*..S_3

o .63

-_a*_s-3"
o,63

s.0!!3- E_ r.t __E o.p l!.T. 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 i . n  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

Wa les

ru-v
Auro ra

G lenwood

R ich f i e l d

Sa l i na

P-E_Fc Er\|L
o.63
1 -27

3 .16

L3 ,92

o .63

3  .  80

4 .43

6 .33

o ,63

4 .43

8  , 2 .3

4 ,43

o ,63

.-p_..,.0.3-
53 .  16

2  , 53

L ,27

1 .90

__*,*43-
10 .13

I

2

5

2 2

I

6

7

1 0

I

7

1 3

7

I

I
84

4

2

3

*Z
1 6

*L
t

TOTAL MANPOt t {ER = :  158

t t  Emp loyees  p resen t l y  nes i r i i ng  i n  Sev ie r  Coun ty  a re  recen t

t r ans fe r s  f nom Coas ta l  S ta tes  Ene rgy  Company t s  Sou the rn  U tah  Fue l

Company  m ine  l oca ted  i n  Sev ie r  Couh ty  ,  U tah ,  an  i t  i s  as  sumed

they  r r l i l 1  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

Penmi t t ee ' s  Sky l i ne  M ines  .

I ADDITION TO ! ! TEXT !
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TABLE 2 ,  L3 -5

MANPOWER D ISTRIBUT ION 1985

geNgEr.t_ea!,|uJ_
Ches te r

Eph ra im

Fa i ru i ew

Foun ta in  G reen

Gunn i son

Man t i

May f i e l d

Moron i

f t l t .  P l easan t

Sp r i ng  C i t y

Wa les

Q0.B"EaN_qg$.tY.
Pr i ce

He lpe r

Sco f  i e l d

PfBegNl"
1 .80

3 .60

L7 ,L2

3 .60

o ,90

5 .41

o ,90

5 .41

8 .11

4 .50

1  .  80

P E.Rc Er!.I
o .90
4 .50

1 .80

o .90

2 ,70

1 .80

1 ,80

14 ,41

6 .31

2

4

1 9

4

I

6

I

6

9

5

2

uto Lt Ep"uNr.Y.
Map le ton

Orem

Pay  s  on

P leasan t  G rove

Provo

$a1  em

San tagu in

Span i sh  Fo rk

Sp r i ngv i l l e

ggvrgR.Qguuly.
5a1  i  na

Auno ra

gaul*lAKr__eg!.Nr.Y"
S a n d y

I

5

2

1

3

2

2

16

7

39 35 .14

o.90

o .90

5 9 53  .  15

7 ,21

o ,90

o .  90

I

I

1

1 .  B O

o.9010  9  .  01

T O T A L  M A N P O W E R  =  1 1 1

o.90

o I REPLA.CES ! !
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TABLE 2 ,  T3 -6

MANPOT ' IER  D ISTRIBUT ION 1984

rtrA.H. "egulu"
Arne r i can  Fonk

Map le to r r

O rem

Pay  s  on

P leasan t  G rove

Provo

Sa Iem

San taqu j . n

Span i sh  Fo rk

Sp r i  ng  v  i  11 .  e

_q_ffi-B_qN"
Pr i ce

He lpe r

COUNTY

Ne l l . i ng ton

Eas t  Ca rbon

S.ANf-EJ"g-*E9.U.NIJ
Cl res te r

Eph ra im

Fa i r v i eu l

Foun ta in  G reen

Man t i

May f i e l d

Monon i

M t .  P leasan t

Sp r i ng  C i t y

Wa les

I

1

3

2

I

3

I

2

15

_q"
3 5

6

I

I

-T
9

2

3

18

4

5

1

5

I

5

,.?
53

PffqEN].
1  .  03

1  .  03

3 ,09

2 .06

I  .  03

3 .09

1 .03

2 .06

15 .46

.6  . . 1  I

36  ,  08

6 ,  19

1 ,03

1 ,03

_J-'*ql
9 ,28

2 .06

3 .09

18 .56

4 ,L2

5 .15

1 .03

5 .15

8 .25

5 .15

...-?_"90
54 ,  64

T O T A L  M A N P O N E R

= 9 7

I REPLACES ! I TEXT I

!  Table 2 . 13-5 Pas,e 2-150 Mable 2 . 13-6 Pare 2:L50 Date 07 /07 /89 !
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TABLE 2 ,  L3_7

MANPONER D ISTRIBUT ION 1983

uJ.A H.. -q_ouNT.Y
Map le ton

Orem

Payson

P l . easan t  Gnove

Pnovo

Sa 1e nr

San taqu in

Span  j . s  F r  Fo rk

Sp r i ngv i l l e

-q"nBLqN._.Q.quN._tY
Pr i ce

He lpe r

gSNr_Er r*-qquN-r"v
Ches te r

Eph ra im

Fa i r v i eu r

Foun ta in  G reen

Man t i

May f i e l d

Moro r r i

M t .  P leasan t

SF  r i ng  C i t y

qERQFJJ

2 ,08

2 ,OB

2  .  08

2 ,  08

3 .  13

1 .04 .

1 .04

L2  . 50

_J--22
33 .33

2

2

2

2

3

I

1

t 2

J
32

9

_-_!..
10

9 . 3 8

..-1.,,_94
to  .42

2

3

20

3

6

I

6

I

5
54

2 .  OB

3 .  13

20 .83

3 ,  13

6  . 25

1 .04

6 ,25

8 .33

_5  , 2L

56 .25

TOTAL MANPONE"R

= .9--q

o I REPLACES I I TEX,T !
a

t  tab le 2.13-6 Paee 2-151 !  l lab le 2.13-7 Pace 2-151 Date 07/07189 !
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TABLE 2 .  13 -8

MANPOWER D ISTRIBUT ION L982

uJ0x__aQu.N_r.Y
Leh i

Map le ton

Or  em

Payson

P leasan t  Gnove

Provo

Sa1  em

S ian taqu in

Span i sh  Fo rk

Sp r i ngv i l l . e

s_03-BQt!-*a-LuN.TJ-
Pr i ce

He lpe r

Eas  t  Ca rbon

SINI_EJE_cou-I]:Y
Cf res te r

Eph ra im

Fa i r v i eu l

Foun ta in  G reen

Marr 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

I

I

15

_LA
4 2

9

2

_ . 1

t 2

2

3

25

3

6

1

6

10

5
6 1

ru.&e qN_r.
o .  87

| , 74

1 .74

L  . 7  4

2  , 61

4 .35

o ,  87

o ,87

13 .04

-0..-Z.4
36  , 52

7 ,83

r , 74

O. -LZ

10 .  43

1 ,74

2  , 6L

21 ,74

2  , 6L

5  , 22

o  , 87

5  , 22

8 .70

_-*J5
53  .  04

TOTA L MANPOWE R

= :15

t I  T E X T  !t REPLACES.  I \TJ I  g4VE9 '  '

t  Table 2.L3-7 Pace 2-L52 !  !  Table 2 .1
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TABLE 2 ,T3 -9

PROJECTED MANPOHER LEUELS

1989  THROUGH 1991

1 9  9 0.1.9_8-9-
253

P R O J E C T E D  M A N P O T ' I E R

1 9 9 1

337

PATTERNS BY COUN] 'Y  *

299

R E S I D E N T I A L

Ep_uNr;u_s

Carbon

U t .ah

Sanpe te

Othe  r

TOTALS

1 9 8 9

*.*-[9-.-*-

4 6

7 L

1 3 4

3

1 9  9 0

-*._-[.9.__

5 4

8 4

1 5 8

3

1 9 9  1

.*--no '.-."-
6 1

9 5

1 7 8

3

253

r | '  P ro j ec t i ons  based  on

299 337

p rev iou  s emp l  oy  ee  h i  s  t o rY

T REPLACES !! TEXT t
a

!  table 2 . 13-8 Pas,e 2-L53 ! !  Table 2 .13-9 Pas,e 2-153 Date 07118/89 !
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Ka ise r  Eng inee rs  r eu ie r r 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 l l ey  m ines  t ha t

i nd i ca ted  a '  comb ined  t o ta l  o f  L ,42O emp loyees  f o r  t he  Sky l i ne

M ines  and  t he  ne iEhbo r i ng  Ua l l ey  Camp  m in ing  ope ra t i on ,  Tab le

2 ,  L3 -9  re { r l ec t s  t he  ac tua l  emp loymen t  numbers  and  manpower

p ro j  ec t i ons  t o  t he  yea r  199  1  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 .  Pno jec t i ons  f o r  t he  yea rs  19S7  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 le  2 ,L3 -1O a l so  i nd i ca tes  Va l . l ey  Ca rnp  o f  U tah ,  I nc r s  p resen t

manpower  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 f l ec 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  u ,o r ke rs

a re  com ing  f r r :m  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  co rnmun i t y

i r npac t s .

Ea r l y  p ro j  ec t i ons  o f '  coa l  m ine  deue lopma tn t  i n  t he  Ca rbon /Emery

a rea  haue  p roven  t o  be  i nco rnec t  and  f a r  i n  excess  o f  ac tua l

ex i s t i ng  cond i t i ons ,

Tab le  2 ,1 .3 *11 ,  Nh i c l r  compares  t he  p ro j ec ted  m ines  t o  open  on

Fede ra l  l and  p r i r > 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 te ' : s  t ha t  p ro j  ec t i ons  f o r  a  ' r boom ing t '  coa l .  i ndus t r y  i n  t he

anea  u ,e re  oue r l y  op t i r n i s t i c  ,  Seven  m ines  u ,e re  p ro j  ec ted  t o  be

opena t i ona l  r r r i t h  a  comb ined  annua l  p roduc t i on  o f  13 .1  m i l 1 j . 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 ing  on l y  3  . 7O  MTPY and

emp loy ing  on l y  378  peop le  o f  t he  p ro j  ec te t J  3 ,348  ,  2 ,97O l ess  t han

p ro j  ec ted .

! REPLACES I! TEXT
! Section 2 . 13 PaRe 2-154 I !  Section 2 . 13 Paq,e 2-154 Date 07 /17 /89 !
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I t  s f i ou ld  a l . so  be  no ted  t ha t  Tab le  2 ,L3 *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 . eas  an t  Ua l1ey  a rea  .  They  we re  B la  zon  M in ing  Company  ,  A le 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 i r ne  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  u l en 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 .

r REPT-ACES !! TEXT

t  Sect ion 2.13 Pas,e 2-155 I  !  Sect ion 2.13 Pane 2-155 Date 07107189 !
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Mine
Yea r  82

U tah  Fue l
Compa  ny
Emp loyees  11 .5

Ua l l ey  Camp
o f  U tah  I nc
Emp loyees  245

TABLE 2 ,  T3 -1O

MANNING TABLE FOR PLEASANT UAL I .EY  MINES

8 3  8 4 9s_ _*g-0- *8J _9-q 8 9 e.Q_ 91

9 6 97 1 1 1 1 5 8 180 230 280- 330  330

2 L 6  1 8 1  1 6 5  1 6 5  1 6 5  1 6 5  1 6 5  1 6 5  1 6 5

TO-T A L

The  managemen t  a t  Va l l ey
res idence  l oca t i ons  have

Carnp  o f  U tah ,  I nc
c  hanged  f r om L979

repo r t s  t ha t  t he  p resen t
t o  t he  p resen t  as  f ' o11o t r l s :

360  312  278  276 323  345  395  445  495  495

Commun i t i es

F rom Sco f i e l d

F rom P r i c  e /He lpen

F rom Sanpe te  Ua l l ey

F rom U tah  Coun ty

---l_gJ.J_- ._l-9_g-S_
3 0% L3"A

50%

2o-"4

3',7%

28"A

22%

I  REPLAEES !! TEXT

!  Table 2.13-9 Pas,e 2-156 !  lTable 2.13-10 Pat(e 2-156 Date O7l07l89!
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T A B L E  2 ,  L 3 - 1 1

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

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

ON F EDE RA L LAND

CURRENT PROJEC 'TED CURRENT
-X*JJ,-Y* .E!!.E"LAIUENI ET4PIOYUEN

U n d e v e l o p e c l  2 8 O  O

Ir,!INE-l[f,rylg
A"P"E8ALA-B
l=qcorrgN

I
I I  B  I I  C A N Y O N

U.5 .  STEEL
Near  Sunnys ide

F ISH CREEK &
DUGOUT CANYON
P G and  E
Nea r  Ne l l i ng ton

DEADMAN I  S  M INE
AMCA R ESOU RC E
1O m i l es  eas t
o f  Ken i l u ro r t h

SKY L INE  MINES
COASTAL  5 'TATES
Near  5c  o f i e l d

BE  L INN #2  &  O 'CONNOR
UALLEY CAMP
Near  Sco f i e l . d

PROJECTED
-l!*J--P*-Y..
(  1990  es t .  )

1 .O

3 .2 Undeve loped 8 9 6  0

1 . O

4 . ,O

2 ,4

Ope ra t i ng
.65

Ope  ra t i  ng
1  . 75

Be l i na  #2
on  s tancJby

,75

Undeve loped

280

800

672

140

56

r57

165

MINE #1
MT.  STATES RE :SOURCE: i
20 rn i  Ie  s  s  ou th  o{ '
Emery

SKUMPAH CANYON
ENE RGY RESOU RCES GROU P
20  m i l es  eas t  o f
Eme  ny

TOT A L5

l - O Undeve loped 280

o

o

2 ,20

r+  2 ,97O feu le r  emp loyees  t han  pned i c ted  ea r l i e r

1 3 .  I 3 ,348 3  78*

r REPT,AEES !! TEXT

!  Tab le  2 .13-L0  Paqe  2 -157  !  lTab le  2 .13-11  PaR,e  2 -157  Da te  07107189 !
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coMgANy-

A le tha

Beave r  C reek

B lackhau l k

B  1a  zo r l

Canbe  r ra

l,9g_l

1

325

37

t5

t26

50

1

180

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

1g.q 3-

o

110

o

o

306

86

40

L7

10  50

1

o

238

165

90

I

23

25

o

285

11

203

19 q_*

o

140

30

o

o

296

9B

33

L7

76f-J-

24

96

222

145

76

I

30

37

o

2 9 L

o

181

!9.g-5.

o

t 2 l

30

o

o

267

101

33

111

869

24

312

234

50

76

1

30

29

o

228

o

209

TABLE 2 ,  L3 -L2

MINING COMPANY MANPOT 'JER NEEDS
coMPARTSON 1981  1985

MANPOWER NUMBERS
1 9 8 2 MINF Sre.TpE

I nac t i ue

Ope  na t i  ng

Shu t  Down

S l ru t  Down

Shu t  Down

Opena t i ng

Ope  na t i  ng

Ope ra t i  ng

Ope ra t i ona l
Shu t  dou ln  82 -84
Opera t i  ng

Ope ra t  j . ng  ,  bu t
unde r  C losu re  Orde r
Ope ra t i ng
Shu t  down  82 -83
Ope  ra t i  ng

Shu t  down

Ope  ra t i  ng

Inac t i ue

Ope ra t i ng

Ope ra t i ng  I  5 -86
Shu t  down  82 -84
Inac t i ve

Shu t  dou ln

Shu t  dou ln

Ope  ra t i  ng

Conso l i da t i on  23L

Eme ry

Ge nrrra 11

Ka i se r

P la teau

Pr i ce  R i ve r
(Cas t l e  Ga te )
So ld i . e r  C reek

Sunedco

Towe r
(Ande lex )
T ra in  Moun ta in  60

Coas  t a l  S ta te  s  3  L7
SUFCO

Uta l r  F ' ue1  Co
Sky l i ne

Coo  p

1,7  40

1

265

380

560

140

2

73

UCO/S t .d  .  Me  ta l  s

U  5  Fue l

U  S  S tee1

Ua1  l ey  Camp
o f  U tah

TOT'A LS

7

375

166

357

5228 29  37 265  | 2477 27  25

! REPLACES I ! TEXT !

!  Tab le  2 .13-LL Pace 2-158 !  lTab le  2 .13-12 Pare  2-158 Date  07107189!
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Dur ing  t he  f i ve  yea r  pe r i od  f r om 1981 -1985 ,  2L  m in i r t g  compa t 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 t  ope ra t i ng ,  e i gh t  a re  now  shu t  dou ln ,  t u ,o

neve r  become  v i ab le  ope ra t i ons ,  t h ree  shu t  dou ln  du r i ng

1982*1983 -1984 ,  one  i s  ope ra t i ng  bu t  f ac i ng  a  c l osu re  o rde r ,  and

UP&L '  s  t r , f  i l be rg  (  Emery )  m ine  i s  c l osed  due  t o  a  m ine  f  i ne  .

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 f  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 ue  yea rs ,  and  f u r t he r  suppo r t s  t he  p rem ise  t ha t  t he

Pe rm i t t ee ' s  Sky l i ne  M ines '  l im i t ed  manpowen  needs  haue  no t

neEa 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 f  Ca rbon ,  E f l e r y ,  Sanpe te  and  U tah  Coun t i es .

? - . 13 *4  Sugges ted  Ac t i on  I t ems

Or ig i na l  r eco tn rnended  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  managemer t t

pe rsonne l  as  l : o l l o t r l s :

Sco f i e l d  and  t he  P leasan t  Ua l l ev  A rea

Encou rage  t he  t u l o  ( 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  p rob lems .

more )  m in i ng  compan ies  i n

on  ag reemen ts  t o  coope ra te

l oca1  o f f i c i a l s  i n  so l v i ng

Ho Id  an  i n f  o rma t i on  exchange  mere t i ng  u l 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 he  U tah  Spec ia l  Se ru i ce

D is t r i c t ,  wh i ch  cou ld  p rov ide  many  o f  t he  nece$sa 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 inE  ass i s tance  measu res .

2- t59



Response :

The  Pe rm i t t ee  and  Ua11ey  Camp  o f  U tah ,  I nc  .  ,  be inE  t he  owne rs  o f

t he  t u l o  ope ' r a t i ng  coa l  m ines  i n  t he  a rea ,  haue  coope ra t i ve l y

wo rked  t oEe 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 iqh r r ray  and  a l so  j  o i n t l y  shane ,  unde r  an  ag reemen t  w i t h  each

o the r  and  UDOT,  snou ,  nemova l  ma in tenance  cos t s  on  t he  h i ghway  .

The  roac i  ag reemen ts  have  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 rov id i ng  t l r em r r r i t f r  yea r  nou r rd  sa fe  t r ave l  be tween

SR96  and  SR31 .  Th i s  r r l e I l  r na in ta i ned  h i gh r r ray  (SR-264 )  p rou ides

yea r  r ound  access  t o  l oca 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 I  and  bus ines  s  ac t i v i t i e s  .

Bo t t r  t l r e  Pe rm i t t ee  and  Ua 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  dun ing  t he  pas t  f i ve  yea rs  u l i t h

Sco f i e l d -P leasan t  Ua11ey  res i den t s  and  e l . ec ted  o f f i c j , a l s  i n  t he

fo l l o t r l i ng  t nanne r :

Regu la r l y  a t t ended  Sco f i e l d  Town  Counc i l  mee t i nEs

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  on  have  f i na l i zed  pa r t i c i pa t i ng  con t rac t s  t l 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  ne r r r l y  p roposed  Sco f i e l d

sewer  p ro j ec t

Have  u ro r ked  c l ose l y  r r r i t h  t he  PUC and  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 rove tnen t s ,  by  p rou id i ng

ma te r i a l s ,  l abon ,  equ ipmen t ,  and  t ec l r n i ca l  expe r t i se ,  U tah

Fue l  Company  rece iued  a  commenda t ion  f rom the  e .mg- r i gg t :

F i she r i es  Soc ie t v  f o r  t he i r  ex tens i ve  se rv i ces  rende red

to r r l a rd  s t r eam imp rovemen ts  r esu l t i ng  i n  s i gn i f i can t  f i sh

m ig r  a t i on  and  p ropaga t i on .

2 -160



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

Town ' 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 ta l r  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 tnee t s  t o  e l im ina te  dus t ,  and  a l so  have

cons t ruc ted  and  i ns ta l l ed  pe rmanen t  f ence  ga tes ,  enab l i ng

Sco 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 r rn i t t ee  has  been  ac t i ve l y  i nvo l ved  t hnouEhou t  t he  en t i r e

p lann inE  s tage  o f  t he  Sco f  i e l d  seu re r  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

Va11ey  a rea ,  s i nce  t he re  a re  seue ra l  homes  and  p rope r t y  f o r  sa le ,

so  t l r e re  has  been  no  reason  t o  pu rsue  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 ,

ft-e--S-a!.peJs-*gq 1 :LeJ-g-aurtrrn L t l.q s

Ho ld  an  i n f  o r t na t i on  mee t i ng  i n  Fa i r v  i ew  o r  f t ' l t  .  P l easan t  t o

i n fo rm  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 on  t he  hous ing  s i . t ua t i on  i n  Fa i r u i e t r l ,  M t .  P leasan t ,  and

pe rhaps  Sp r i ng  C i t y ;  and  deue lop  a  d i a l ogue  w i t h  hous ing

deve lope rs .

Mon i t o r  s  choo l  cons t ruc t i on  i n  No r th  Sanpe te  5choo 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 nom t ime

to t i .me ,
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Mon i t on  hosp i t a l  needs  i n  t he  Sanpe te  Ua l1ey .  Coo rd ina te  t he

m ine  mann ing  s  chedu le  r r r i t h  I oca l  p l ans  f  o r  a  new  hosp i t a l  .

Mon i t o r  u l a te r  r equ ine tnen t s  ,  espec ia l l y  i n  Fa i r v i eu l  .

Reque  s  t

sunvey .

copy  o f  t he  t abu la t i on  o f  t he  Fa r i v i e r r l  r es i den t

Response :

Pe rm i t t ee ' s  managemen t  o f f i c i a l s  have  he l . d  seve ra l  i r r f o rma t i ona l

mee t i ngs  r r r i t . h  t he  l oca l  e l ec ted  o { : f  i  c i a l s  ,  i n c 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 { ' pnog 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 r i t l 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  I  p rog res  s  by  t he

Pe r "m i . t t ee  I  s  Gove rn rnen ta l  A f t - a i r s  D i rec to r ,

As  e l ec ted  o {= 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 ,  whene  chanEes  t ake  p1ace ,  t o  ensu re  good  l  j . nes  o f

comrnun i ca t i on  a re  ma in ta i ned .

I n i t i a l  con tac t s  wene  made  u 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 ec ted  hous ing  sho r 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  we re  he ld  u r i t h  bo th  No r th  an t J  Sou th  Sanpe te

Sc f 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  deue lopmen t  p rog ress .  New l a rge r  schoo l  bu j . l d i r r gs

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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g rade  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  neec j s  f on  t he  f o reseeab le  f u tu re .

As  rea l i s t i c  mann j . ng  sc f 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 tune

hosF r i t a l  needs  r r l ou ld  no t  impac t  t t r e  Sanpe te  Ua l l ey  Hosp i t a l  i n

M t .  P Ieasan t .  Hosp i t a l  o f { : i c i a l s  we re  app r i sed  o f  t he  App l . i -

can t r  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  was  cons t ruc t -ecJ  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

In ten rnoun ta i r r  Hea I t h  Ca re  d i r ec tonsh ip .

T l r e  Pe rm i t t ee  d i scussed ,  r r l i t h  Sanpe te  Coun ty  and  commun i t y

l eacJe rs  i n  a  co rnmun i t y  r nee t i ng ,  t he  s ta tus  o f  t he i r  van ious  wa te r

sys tems  and  commun i t y  needs .  Spec j . a l .  a t t en t i on  was  g i ven  t o

F  a r i v i e r . r r  commun i t y  '  s  wa te 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 { : i can t l y  t h rough  f und inE  f r om the  S ta te

Commun i t y  lmpac t  Boa rd .  These  commun i t y  ass i s t ance  g ran t s  and

loans  have  enab led  Fa r i v i eu 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 ew  to  d r i . t l  a  deep  r r l e l l  t - o  augmen t  t he i r  canyon  sp r i ng

u la te r  supp l y ,  Fa i r u i ew  noh ,  has  a  s ta te  app roved  cu l i r l a r y  wa te r

sys tem.

A  copy  o f  t he  Fa i r v i ew  res iden t

and  eva lu ta ted  by  t he  Pe rm i t t ee .

sunvey  t abu la t i on  was  p rocun red

car!-sn-/l-mqr.v--0r-ea

Ho ld  an  i n fo rma t i o r r  mee t i ng  i n  P r i ce  t o  i n f o rm  l oca1

o f l : i c i a l s  o f  p rogness  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 ,  u l a te r ,  sewage  sys tem,  and

capac i t y . o f  new  hosp i t a l  .
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Response :

Pe rm i t t ee  he ld  an  i . n f o rma t i ona l

and  1981  r r l i ' t h  1oca1 ,  couh t y ,

we re  upda ted  as  t o  t he  p rog ress

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 t ruc t i on

Commun ica t i on  po in t s  we re  es tab l i s l r ed  as  f o l l o t r r s :  Sena to r  Oman

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 tune ;  James  S imone ,  Cha i rman  o f  t he  Ca rbon  Coun ty

Co rnm iss ion ;  and  Mayo rs  Wa l t e r  Axe lga rd  o f  P r i ce  and  Cha r l es

Gh i ra 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

1oca l  and  coun ty  e l ec ted  o f f i c i a l s  wene  upda ted  on  Sky l i ne  M ines '

cons t ruc t i on  and  deve lopmen t  phases ,

I t  was  ag reed  t ha t  f u tu re  con tac t  peop le  r r l ou ld  be  Mayo r  D reu t

R i c t r a rds  o f  Hun t i ng ton  C i t y  and  t he  Emery  Coun ty  Commiss ione rs :

Ga rde  I 1  Snow,  Cha i r r nan ,  o f  Fe r ron ;  G len  E  .  Jones  ,  Hun t i ng ton ;  and

Rue  P ,  Ware ,  O rangev i l l e ,

Pe rm i t t ee  me t  a t  r eEu la r  i n t e r va l s  u r i t h  Coun ty  P lann ing  and

Ton 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 i 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  abneas t  o f  h r>us ing ,  u ra te r ,  and  sewer  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

Adm in i s t r a to r ,  and  a l so  Don  La rsen ,  Cas t l e  U 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  hPu  an

88  bed  capac i t y  an  i nc rease  o f  18  beds  ove r  t he  o1d  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 l= fe red  i n  t he  o l d

hos  p i t a l  .
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2 .  13 .  5  Compnehens iue  S tudy  P rog ram

The  Pe rm i t t ee  conduc ted  a  compnehens i ve  s tudy  o f  t he  soc ia l ,

economic ,  and  comrnu r r i t y  impac t s  assoc ia ted  w i t h  t he  deue 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 Ancad ia  P lace ,  Mas t i ng ,  Cd l i f o rn i a  94553 ,  was

con t rac ted  t o  conduc t  t he  s tudy  t o  as  sess  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 chands  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 tu re  assoc i , a ted  r r l i t h  t he  i den t i f  i ed  wo rk  f o r ce ,

l " r ous ing ,  t r anspo r ta t i on ,  and  re r c rea t i on  impac t s  o f  t he  Sky l i ne

M ines .  H i s  conc lus i ons  we 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  wou ld  be  no  s iEn i f i can t  impac t s

on  t he  a rea ' s  wo rk  f o r ce ,  hous ing ,  and  rec rea t i on  due  t o  t he

l im i t ec i  numbens  and  r r r i de  d i spe rs i on  o f  emp loyees .  Subsequen t

s tud ies  have ,  o f  cou rse ,  r e { ' l e c ted  t h i s  same  t - 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 a r  be lo t r l

p red i c ted  manpower  l eve1s  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 j . 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 iue  s tudy  and

rev ie r r l ed  same  r r r i t h  t he  Coun ty  Commis  s i ons  f  r om Ca rbon ,  Emery  ,

Sanpe te ,  ancJ  U tah  C r run 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 f ec tec i  coun t i es ;  t he  Sou theas t  U tah

As  soc ia t i on  o f  Gove rnmen '1 .  o f f  i c i a l s  ;  members  o f  t he  S ta te

LeE is l a tu re  rep resen t i ng  t he  f ou r  coun t y  se ru 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  agenc ies  f o r  app ropn ia te  f o l 1ow-up .
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Hous inE  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 ted  g ro r r l t h  scena r i os  f o r

t he  se rv i ce  a rea .

Hous ing

Hous ing  was  f  e l t  t o  be  adequa te  f  o r  t he  r r ex t  two  yea rs  (  t h roug f t

1983 )  i f  t he  cu r ren t  manpower  demands  rema ined  cons tan t  and

an t i c i pa 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 r uc t i on  .

None  o f  t hese  p ro j  ec ted  p l an t s  l r ave  ma te r r i a l  j . zed ,  and  rnanpower

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  ,  L3 -11 ,  M f l npower  Needs  Compar i son

198  1 -1985 )  c rea t i ng  a  vas t  r ese rvo i r  o f  unemp loyed  wo rke rs  t o

d raw  upon  .  I n  f ac t ,  Ca rbon ,  Emery ,  and  Sanpe te  coun t i es  a re

c lass i f i ed  as  dep ressed  a reas .

The  I n te rmoun ta in Power  P ro j  ec 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  1  &  2  p l an t s  i n  Oc toben  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  Po t r l e r  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 j  ec 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  r r l i t h  t he  Pe rm i t t ee  l t 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 i ons .

The  I n te rmoun ta  j . n  Power  Pno j  ec t  i s  ob ta i n i ng  o r  w i l l  ob ta i n  coa l

f  r ^om the  f  o l l ou r i ng  coa l  m ines  :  Ande lax  (  f  o r rne r l y  Toue r

Resou rces ) ,  P la teau  M in ing  Company ,  U .S .  Fue l . ,  t he  Sky l i ne  M ines ,

and  Sou the rn  U tah  Fue l  Company  .  H i t hou t  IPP  as  a  cus tomer ,  i t  i s

ques t i onab le  u l he t l r e r  a l l  o f  t he  aboue  m ines  u rou ld  be  v i ab le

ope ra t i ons ,  a t  l eas t  a t  t he  p roduc t i on  l eve1s  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  pnov id i ng  f r ee  bus  t r anspo r ta t i o r t

se r v 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 o rn  Ca rbon ,  Sdnpe te ,  and

U tah  Coun t i es .

Expe r i ence  has  s l t ou ln  t l t a t

Emp loy  ee  pa r t i  c  i pa t i on  and

95% usage ,  I t  i s  a  sa fe

p rov ides  conuen ien t  yea r

se rv i ce  a reas .

company  buss inE  j . 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

noun tJ  access  f nom the  mu l t i - coun t y

o

T t re  Penmi t t ee  f r as  made  and  con t i nues  t o  make  cons  c i en 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 ,  i l r 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  add ress  commun i t y  on  coun ty  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 zed  a  con t rac t  u r i t h  t he  Sco f i e l d  Tou ln  o f f i c i a l s  t o  ass i s t

t he  commun i t y  by  pa r t i c i pa t i ng  i r r  t he i r  p roposed  $co f i e l d *

P leasan t  Va I l ey  sewer  p ro j  ec t . S c o f - i e l d  T o t r l n  h a s  f o r m e d  a

P leasan t  Ua l1ey  Sewer  Adv i so ry  Boa rc i  and  t he  Pe r rn 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  expen t i se  and

make  re  commenda t i ons  t o  t l r e  Boa rd  and  t f r e  Sco f  i e l d  Town  Counc i l

r ega rd ing  t he  sewer  sys tem ope ra t i on .
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2 .  L4  PR IME FARMLAND INUESTIGAT ION

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 r ou ld  be  impac ted  r r r i t h i n  t he  a rea

o f  t he  p roposed  sun face  f ac i l i t i e s .  Based  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 ass i l ' i ed  as  p r ime  f a r rn l and .  Th i s  op in i on  i s

subs tan t i a ted  by  D r .  The rom B .  Hu tch ings ,  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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E'XHIBIT A

United Steter
Deprrtment of
Agriculture

Soil
Conse rvation
Service

4012 Federal Building
IZS South State Street
Salt  Lake City,  UT 84138

Keith l t .  l {elch
Envi ronmental Coordi nator
Coastal States Energy Company
1354 East  3300 South ,  Su i te  gOS
Sal t  Lake C i ty ,  UT 84100

Dear 1.1r. l{el ch:

Fi el d eva' l  uat i  on of the a rea outl  i  ned on your
no prime farm'l  and in that area.

cr i ter i  a for  determi  nat ion of  pr ime rangel  and
and agreed upon between agencies.  l . te  can not ,
ra ngel a nd.

I  am re tu rn ing  your  map.

Si  ncerely,

T.  B.
Sta te

EncJ osure

cc :
Ed Burton,  AC, Orem
Gary l , loreau,  DC, Pr ice

rnap i n EccJ es Ca nyon shows

have not been devel oped
therefore,  eval  uate pr ime

August .?9, I979

r l
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