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April30, 1998

Division of Oil, Gas and Mning
1594 West North Temple, Suite l2tO
Box 145801
Salt Lake City, Utah 84114-5801

File in:
tr Confidential
D Shelf

Re

Daron R. Haddock

"Energy West" received the Division's letter dated December 31, 19#, which was a response
from the Division to a request for additional time to complete the above amendment (previously
submitted in Draft for-). The Division granted an extension to April 30, 1998.

At this time "Energy West" submits seven (7) copies of the amendment that covers the
requirements necessary to comply with State Regulations. As requested, please find attached,
documents that comply with the following items as addressed by the Division in your file letter
dated December 12, 1997 .

1. Postmining land use change, documentation to verify publication of
premining land use in the local newspaper. (Refer to Land Use Section)

O Enerry West submitted a publication draft for review in February
(Refer to R645-301-400 Land Use Section). The Division notified
Enerry West that publication of the Post Land Use Change
notification will comence on the date this amendment is sumbitted to
the Division. Enerry West will submit notice to the Emery County
Progress on the week of May 6, 1998. Publication dates are
tentatively May 12, 19,26 and June 2,1998.

2. Documentation from the various land owners providing proof of acceptance
of the land transfer and post mining land use change, which includes the
following agencies: (Refer to R645-301 -400: Land Use Section)

O School and Institutional Trust Lands Administration
O Bureau of Land Management
O tr'orest Service

n

Huntington Office:
(801) 687-9821

Fax (801) 687-2695
Purciasing Fax (801) 687-9092

Deer Creek Mine:
(8Ol) 381-2317

Fax (801) 381-228s

Cottonwood Mine:
(801) 7rl8-2319

Fax(801)74€,-23f3o
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3. Documentation from the Emery County Road Department accepting the
road transfer and all Rights-of-Ways associated therein. (Refer to R545-301-
500: Engineering Section)

4. Documentation of funds transferred to the Emery County Road Department
from PacifiCorp for upgrading and bringing said road to County Standards
as stipulated by the County. (Refer to R645-301-500: Engineering Section)

5. PacifiCorp, "Energy West" to show that road runoffwill not cause
diminution of water quality in the area including erosion control. (Refer to
R645-301-700: Hydrology Section)

As previously stated in Energy West's letter dated December 30, 1997,
several measures have been provided by Energy West in an effort to
maintain and control surface runofffrom causing damage or any
diminution ofthe area. These measures have been accepted and approved
by the Division and have been monitored during Division inspections for
several years. Upon R/W transfer the Emery County Road Department
will have full responsibilty to maintain and prevent any possibilities of
this nature from occuring. The provisions provided have been (1) a guard
rail belting along the inside of the roadway and (2) Rip-rap ditches, water
bars and berm protection along the outslope ofthe steep slope areas.
These areas have been monitored and found beneficial and successful in
providing the means of erosion control sought by Energy West and the
Division. In view of the existing natural surrounding steep slopes, in
comparison to those in question the conditions of erosion control are in
compliance and well maintained to date.

6- The reclamation items and bonding review have been revised and are
included as part of this amendment to reflect the changes with respect to the
removal of all items attached to the haul road transfer. (Items deleted and
recalculated, Refer to Bonding Section, Volume 2rPart 4, Reclamation Cost
and Reclamation Cost: Calculations & Method).

After reviewing the MRP and evaluating the changes required within the text and drawings, the
following items are determined necessary to realign the permit to comply with those actions
taken toward transferring the haul road R/Ws from the Energy West permit to the Emery County
Road Department. These items will be revised, removed, deleted or otherwise altered to comply
with the regulations that govern the plan.
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vegeta t ion,  so i ls  and wi ld I i fe ,  app ly  to  the app l icant fs  to ta l

contiguous area and can be better evaluated as a whole as they

refer not only to the specif ic mine but to the adjacent area.

Al l  coal  mined from Des Bee Dove wi l l  be ut i l ized as

fuel for Company-owned power plants.

Preparation of this application was completed by

PacifiCorp Electric Operations Fuel Resources Department under

the supervision of its Managing Director of Technical Ser:rrices,

Mr.  Bart  Hyi ta.

The department staffs sufficient professional and

technical personnel to adequately address and narrate the

najority of subject matter reguired for submission of this

app l ica t ion.

Where environnental or ecological studies were

required, Company engaged qualif ied consultants to perform work

and they are identif ied on the tit le pages preceding their

respective reports.

Construction drawings, for this project, with

appropriate certif ications are on fi le at Company t s Fuel

Resources Off ice located at 324 South State,  Sal t  Lake City,

Utah.

Rrrsuant to R614-30L-560 appl icant states that coal

nining and reclamation operations wil l  be conducted in accordance

with the approved perruit and the requirements of R614-301,-5L0

th rough  R614-301-553 .  "1 "  i '  '



DES-BEE-DOVE COAL MTNE

Owned by Pacif iCorp Electr ic Operat ions

Operated by Energy West Mining ComPanY

L,ocated 7 lt i les West of Huntington, Utah

Commence l,lining 1938

Average Production 8OO, 0OO tons per  year

Estinated Mine Life 10 Years

Type of Operation Underground Coal Mine

Transportation System Truck haulage to various power

plants

Elevation 7,600 feet  above sea leve l

Annual Precipitation 8-10 Inches

: , 4

::

Aspect South Facing



Vegetation Communities Pinyon-Juniper Salt Desert Shrub

Drainage Grimes Wash/Cottonwood Creek

Area of Disturbance 20 Acres Por ta l  Fac i l i t ies

8 Acres Sediment Pond

50 Acres Road



PAEIFICORP

DES -BEE-DOVE MINE

APPLICATION FOR MINING PERMIT

Th is  app f i ca t ion  fo r  m in ing  permi t  i s  submi t ted  to  the  S t ,a te

o f  U tah ,  Depar tment  o f  Na tu ra l  Resources  ,  D  j - v i s ion  o f  O i I  ,  Gas

and Min ing,  in  accordance wi- th  the Utah Coal-  Min ing and

R e c l a m a t i o n  A c t ,  T i t . l e  4 0  ,  C h a p t e r  1 0 ,  U .  C . A .  ,  1 9 5 3  ( a s  a m e n d e d )  ;

the appl icable ru les and regulat ions adopted thereunder (Par t  UMC

'7- tL . I  ,  e t  seq .  )  and subsequent  rewr i t t .en ru l -es R64 5 approved

Apr i l  L2 ,  1990 ;  the  Sur face  M in ing  ConLro l -  &  Rec lamat ion  Ac t  o f

! 9 7 ' 7  ( p . l - , .  9 5 - 8 7 ) ,  a n d  a p p l i c a b l e  r e g u l a t i o n s  a d o p t e d  t h e r e u n d e r

( 3 O  C F R  7 7 O ,  e t  s e q .  ) ,  t h e  C o o p e r a t i v e  A g r e e m e n t  b e L w e e n  t h e

Sta te  o f  U tah  and  the  Un i ted  S ta tes  Secre ta ry  o f  In te r io r ,  and

o ther  app l i cab le  laws  and  regu la t , i ons .

I D E N T I F I C A T I O N  O F  I N T E R E S T S  ( R 6 4 5 - 3 0 1 - 1 1 2 )

On January 9,  1989 Utah Power and L ight  (UpAf , )  Company r  a

Utah  Corpora t . i on  and  Pac i f iCorp ,  A  Ma ine  Corpora t ion ,  were  merged

wi th and in to Paci f  iCorp,  drr  Oregon Corporat ion.  At  thaL t , ime

a l l  ou ts tand ing  shares  o f  Cap i ta l  S tock  o f  Pac i f iCorp  Ma ine  and

UP&L were conver ted in to shares

Oregon .  UP&L became a  D iv i s ion

C a p i t a l  S t o c k  o f  P a c i f i C o r P

P a c i f i C o r p  O r e g o n .

On October  L ,  t9g} ,  Energy West  ,Min ing Company,  a  Utah

Corporat . ion and a  whol ty  owned subs idary  o f  Pac i f iCorp,  rep laced

the UP&L Min ing Div is ion as operator  o f  the f  o l lowinE ,cga l  mines:

o f

o f

' 1 -  1



the Deer Creek Mine , the Cot t .onwoo d/Wi-lberg Mine and t.he

Dove  Mine  (cu r ren t l y  IDLBD)  .

No  s ing le  shareho lder  ho lds  in  excess  o f  5Z  o f  the

T h e r e  a r e  a  t o t a l  o f  L 2 3  . 2  m i l l i o n  s h a r e s  o f  P a c i f i c o r p

Stock  ou ts tand ing .

The permi t  appf icant  is :

Pac i  f  iCorp
One Utah Center
2 0 L  S o u t h  M a i n ,  S u i t e  2 1 0 0
S a l t  L a k e  C i t y ,  U t a h  8 4 1 4 0 - 0 0 2 1
(8o r )  zz0-4s84

The operat .or  is :

Des Bee

s t . o c k .

Common

Energy West Mining
PO Box  310
Hunt ington, Ut,ah
(8o r )  ee7 -982 r

Company, a Utah Corporat ion

84528

Pac i f iCorp ,  an  Oregon  Corpora t ion ,  w i th  an  o f f i ce  loca ted  a t

O n e  U t a h  C e n t . e r ,  S u i t e  z t O O ,  z o a  S o u t h  M a i n ,  S a l t  L a k e  C i t y ,  U L a h

8 4 1 4 0 - 0 0 2 L ,  t e l e p h o n e  n u m b e r  ( 8 0 1 )  2 2 0 - 4 6 ] - 8 ,  w i l l  b e  r e s p o n s i b l e

f or the payment. of t .he reclamat ion f ee . Due to the f act. that.

Pac i f iCorp  i s  a  co rpora t . i on  no  one  person  o r  en t i t y  can  be  he ld

respons ib le  fo r  payment  o f  Lhe  rec l -amat ion  f  ee .

The res ident  Agent  who wi l - l  accept  Serv ice o f  Process is  Va l

E.  Payne,  Pac i f icorp  Energy west  Min ing company,  P o  Box 310,

Hun t i ng ton ,  U t , ah  84528 ,  (BOf )  Ae ' t - 4 ' t 22

L - 2

R e v i s e d  . 8  / z g  / 9 5



Prior t .o Oct,ober,  19 9 0 the Appl icant has not operated

underground or surface coal  mines in the United States dur ing the

f ive years preceding the dat.e of  t .h is appl icat ion under any other

name.  However ,  or r  October  L ,  L99O ,  Energy West  Min ing Company a

Ut .ah corporat ion,  rep laced Utah Power  & L ight  Min ing Div is ion as

the  m ine  ope ra to r .

Utah Power and Light Company was issued a mining permit

(aC t7015  /Or7 )  f o r  t he  Des  Bee  Dove  M ine ,  by  the  S ta te  o f  U tah ,

D i v i s i o n  o f  O i 1 ,  G a s  a n d  M i n i n g  o n  A u g u s t  2 9 ,  1 9 8 5 .

The MSHA ident . i f icat ion numbers ass igned to the Des Bee Dove

M i n e  a r e :

Deseret

Beehive

Li t . t  le Dove

present  1y

4 2 - 0 0 9 8 8

4 2 - 0 0 0 8 2

4 2 -  0 1 3  9 3

ho lds  the  fo l l ow ing add i t i ona l  coa lPac i f iCo rp

min ing permi t .s :

Deer Creek Mine

DOGM ACT /  0L5 /  018 issued February '7  
,  1986

O S M  U T - 0 0 1 5  i s s u e d  O c t . o b e r  2 8 ,  1 9 8 5
M S H A  I D  N O .  4 2 _ A 0 1 2 1

Cot . tonwood/Wi lberg Mine

DOGM ACT / 015 / o:-g issued
M S H A  I D  N O .  4 2 _ O O O 8 O

4 2  -  0 r 9 4 4

J u l y  6 ,  L 9 8 4

1 - 3



Tra i l  Mounta in  Mine

DOGM ACT /  015 /  Oog Issued November
M S H A  I D  N O .  4 5 - 0 1 2 1 1

Cent  ra l  ia

1 3 ,  ] - 9 9 2

OSMRE

MSHA

Coal  Mine

P E R M I T  N O .  W A _ O O O 1 8
I D  N O .  4 5 -  0 0 4 1 5

L - 4



NA},TE

Fred W. Buckman
Date Pos i t ion  Assumed
2 /L /g+

Verl- R. Topham
Date Pos i t ion  Assumed
s /27  / e4

John A. Bohl ing
Date Pos i t ion  Assumed
2 / t 7 /e3

She1ly  R "  Fa ig1e
Date Pos i t ion  Assumed
2 / r7  / e2

Paul -  G.  Lorenz in i
Dat,e Posi t ion Assumed
s /27  / e4

Danie l  L .  Spa ld ing
Date Posi t , ion Assumed
5 /L /80

Dennis  P.  Ste inberg
Date Posi t ion Assumed
5 /L t / e4

Sal1y A.  Nofz : -ger
Date Posi t . ion Assumed
s/r7 /se

Wil l iam C "  Brauer
Date Pos i t ion  Assumed
2 / t e /e2

David  F.  Hof fman
Date Pos i t ion  Assumed
s/ar /e4

PACIFTCORP OFFTCERS

ADDRESS

Pres ident  and Chie f  Execut ive  Of f icer
700  NE Mu l tnomah ,  Su i te  1500
Port . l -and, OR 97232-4Lt6

Sr.  Vice President and General  Counsel-
201  Sou th  Ma in ,  Su i t e  2300
sa l t  Lake c i ty ,  u tah 84L40

S r .  V i c e  P r e s i d e n t
700  NE Mu l tnomah,  Su i te  1500

Por t1and ,  OR 97232-4LL6

S r .  V i c e  P r e s i d e n t
9 2 0  S W  S i x t h  A v e .  S u i t e  1 0 0 0

Port l -and,  OR 97204

Sr .  V ice  Pres iden t ,
9 2 0  S W  S i x t h  A v e .  S u i t e  1 0 0 0

Port. l -  and , OR 97 20 4

Sr .  V ice  Pres iden t
7 0 0  N E  M u l t n o m a h ,  S u i t e  1 5 0 0

Port . land,  OR 97232-4]-16

Sr .  V ice  Pres iden t
7 0 0  N E  M u l t n o m a h ,  S u i t e  1 5 0 0

Port l -and,  OR 97232-4]-L6

V ice  Pres iden t .  and  Corp .  Secre ta ry

700  NE Mu l - tnomah,  Su i te  1500

Por t land ,  OR 97232-41L6

V ice  Pres iden t
2 0 1  S o u t h  M a i n ,  2 3 0 0  O U C
sa l t  Lake  c i t y ,  uT  84140

Vice Pres ident .
7 0 0  N E  M u l t n o m a h ,  S u i t e  1 6 0 0
P o r t l a n d ,  O R  9 7 2 3 2 - 4 1 1 5

R e v j - s e d  6 / L / 9 6
l - 5

i



Michael C. Henderson
Date Posi t ion Assumed
L t / 8 /e5

Thomas J,  fmeson
Date Posi t ion Assumed
LL /28 /eo

Robert F. Lanz
Date Pos i t ion  Assumed
t / t / 94

R icha rd  T .  O 'B r i en
Date Posi t ion Assumed
8 /e /gs

Michael -  ,J .  P iL tman
Date Pos i t ion  Assumed
s/ re /e3

Ernest  E.  Wessman
Date Posi t ion Assumed
5/ re /e3

Wi l l i am  E .  Pe ress in i
Dat.e Pos i t  ion Assumed
]-- ] --  94

J a c q u e l i n e  S .  B e l l
Da te  Pos i t i on  Assumed
5 / L 7  / 8 e

Lenore IvI .  Mart in
Date Posi t ion Assumed
7  / 8 /a t

Marsha E. Carrol- l
Date  Pos i t ion  Assumed
8 /Lg /gz

John Det j  ens I  I  I
Date  Pos i t ion  Assumed
7 / r0 /8s

Vice Pres ident
825 NE Mul tnomah,  Su i te  775
Por t land,  Oregon 97232

Vice Pres ident
700  NE Mu l tomah ,  Su i te  1500
Port land, OR 97232-4i-1-6

Vice Pres ident
700 NE Mul - tnomah,  Su i te  1500
Por t . land,  OR 97232-41-16

S,enio,r V'iee,, .-!-qeq:idenc:,, & Ch:ief
F,i:nancia}, Gf f,i.e,er
700  NE Mu l tnomah ,  Su i te  1500
Port land, OR 97232-4]-L6

. . ,
V ice Pres ident
920 SW Six th  Avenue,  Su i te  1100
Port . l -and, OR 972A4 

{

V ice Pres ident
20 ] -  Sou th  Ma in ,  Su i te  2300
sa l t  Lake c i ty ,  ur  84 l -4  o

Treasurer
700  NE Mu l tnomah ,  Su i te  1600
Por t l and ,  OR 97232 -41 '75

Control- l-er
700  NE Mu l tnomah ,  Su i te  1500
Por t . l and ,  OR 97232-4115 '

Assistant Secret ary
700 NE Mul tnomah,  Su i l te  700
Por t l and ,  OR 97232 - ' { LL6  ' ,

Ass is tant  Secretary  
i  :

700  NE  Mu l t omah ,  Su i t e ' 700 ,
Por t land,  OR 97232-4115

Ass is tant  Secretary
700  NE Mu l tnomah ,  Su i te  950
Por t land,  OR 97232-4LL6

Revised 8 /3 ,0 /95
1,_  5
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John M.  Schwei tzer
Date Posi t ion Assumed
6 /L3 /84

John R. Stageberg
Date Pos i t ion  Assumed
s/L5/eo

Bruce  N .  W i l l i ams
Date Pos i t ion  Assumed
8/Ls/eo

C. K.  Ferguson
Date Pos i t ion  Assumed
5 /La /es

Thomas W. Forsgren
Date Posi t ion Assumed
s/Lo/es

John F. Fryer
Dat,e Posi t ion Assumed
2 /8 lgs

.T. Brett  Harvey
DaEe Posi t ion Assumed
r r /e /e4

Thomas A.  Lockhar t
Da te  Pos i t i on  Assumed

s/Lo/es

John E. Mooney
Date  Pos i t i on  Assumed
LL /e /e4

Edw in  J .  O 'Mara
Date Posi t ion Assumed
t2 / t / e4

PauI  N.  Pechersky
Date Pos i t ion  Assumed
t /5 /gs

Ass is tant  Secretary
700 NE Mul tnomah,  Su i te  950

Por t land,  OR 97232-4Lt5

Ass is tant  Treasurer
?00  NE Mut tnomah ,  Su i te  1500
Por t . land,  OR 97232-4115

Ass is tant  Treasurer
700 NE Mul tnomah,  Su i te  1-600
Por t1and,  OR 97232-4t I6

Ass is tant  SecretarY
570 Lloyd Center Tower
Po r t l and ,  o r  97232

Vice Pres ident
20I  South  Main ,  230A OUC
sal t  Lake c i ty ,  u tah 84144

Ass is tant  Treasurer  1
700 NE Mul tnomah,  Su i te  1500
Por t land,  OR 97232-4tL5

Vice Pres ident
201" South Main ,  2300 OUC
sal t  Lake c i ty ,  u tah 84L44

Vi-ce Pres ident
L607 Cy Avenue,  P O Box 720
Casper,  Wyoming 82582 , , :

Sen ior  V ice Pres ident
20L South  Main  ,  23QO OUC
sal t  Lake c i ty ,  u tah 84 l -4  o

:

V ice Pres ident
920 SW Six th ,  su i te  l -500.
Port Iand, Oreg:on i97'2 'O4

Vice Pres ident
920  SW S ix th ,  Su i te  1 -500
Por t , land,  OR 97204

R e v i s e d  6  / L /  g A

L - 7
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H. Arnold Wagner
Date Position Assumed
s/10t95

Richard D. Westerberg
Date Position Assumed
5lt0t9s

Controller and Assistant Secretary of PacifiCorp
201 South Main, Suite 700
Salt Lake City, Utah 84140

2484 Washington Blvd. Suite 400
Ogden, Utah 84401

Revised 9/19196
t -8 [ttb
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DIRECTORS

Frederick W. Buckman
700  NE Mu l tnomah ,  Su i te  1600
Por t l -and,  OR 97232-4116
Date Pos i t ion  Assumed 2/9  /gq

Don M. Ialheeler
Wheeler Machj-nery
490 I  Wes t  2L0O Sou th
Sal t  Lake Ci ty ,  Utah 84120
Date  Pos i t i on  Assumed  L /aL /89

Verl  R. Topham
20 ] -  Sou th  Ma in ,  Su i te  2300
Sa l t  Lake  C i t y ,  U tah  84140
Date  Pos i t i on  Assumed  5 /27 /94

Kathryn A. Braun
Western  Dig i ta l  Corporat ion
I l- 0 5 I rvine Center Drive
I rv ine,  Cal i fo rn ia  927 l -8
Date Posi t ion Assumed l .L/  g /  gq

Pe te r  1 .  Wo Id
Wo ld  O i l  &  Gas  Co .
13 9 West Second St .  P O Box t ] -4
Casper,  Wyoming 82502
Date  Pos i t i on  Assumed  5 /9 /gS

C. Todd Conover
3  Po Io  F ie ld  Land
D e n v e r ,  C O .  8 0 2 0 2
D a t e  P o s i t i o n  A s s u m e d  8 / 2 L / 9 I

OF PACTFTCORP

Kei th  R.  McKennon
Chairman of the Board
825 NE Multonomah, Suit .e 10 5 5
Por t l and ,  OR 97232
Date  Pos i t i on  Assumed  2 /9 /g+

Richard C.  EdgleY
Church of ,Jesus Christ  of

Lat ter -Day Sain ts
50 East North TemPle
Sa I t  Lake  C i t y  UT  84150
Date  Pos i t i on  Assumed  I0 /14 /87

Nancy Wilgenbusch,
Pres ident
Marylhurst  Col lege
Marylhurst ,  OR 97 035
Date Pos i t ion . rAssumed L0 /  I  /  86

Nolan E.  Karras
Investment Management

Research ,  I nc .
4595  Sou th  1 l -900  Wes t
Roy,  UT 84067
Date Pos i t ion  Assumed

Rober t  c .  M i l l e r
P O Box 42L2]-
Po r t1and ,  OR 97242
Date PosiLion Assumed

#r

2 /L7  / e3

8 /Lo /9 ,4

R e v i s e d  8 / 3 0 / 9 6
1 - 9
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RESIGNED/RETIRED OFFI CERS

Stanley K. Hathaway
Hat,haway, Speight , Kurlz & Trautwein
P  O Box  l -208
Cheyenne ,  WY 82003 -1208

Ret i red 8 /1-0 /94

C .  M. Bishop , f r  .
Pendle ton Woolen Mi1 ls
P  O  box  3030
Por t ]and,  OR 97 208

Re t i red  02  /  09  /  95

A .  M .  G leason
700  NE Mu l tnomah ,  Su i te  1500
Por t1and,  OR 97232-4LL6

ReEigmed 05 /  0L/ 95

Wi l l iam ,J .  Glasgow
Senior  V ice Pres ident
7OO NE Mul t ,nomah,  Su i te  i -600
Por t land,  OR 97232-4L16

Reaigaeed 2 /28/95

Harry Haycock
Senior  V ice Pres ident
Pac i f iCorp
One Utah Center
20L  Sou th  Ma in ,  Su i te  2300
SaIt  Lake City,  UT 84t40 -  0 021,

Resignred 6./ 94

Stan M.  Marks
Vice President
700  NE Mu l tnomah ,  Su i te  1G00
Por t l and ,  OR 97232-4115

Reeignned 8 /L/ 94

John C. ,Hampt,on
Hampt,on Resources, Inc .
9,40,0 , SW Barnes RD.
Su,ite, 4,00,
Portlai ld, OR 97725

Re ts:ire d, 2', / L4: 19 6

R e v i s e d  8 / 3 0 / 9 6
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OWNERS OF SURFACE LANDS CONTIGUOUS TO THE
L ] . z .500 )

Brigham Young Universi ty
Provo,  Utah 84602

P E R M I T  A R E A  ( N O + 5 - 3 0 1 _

The Estate of  Mal-co lm McKinnon
Z ions  F i rsL  Na t iona l  Bank  T rus tee
SaI t .  Lake  C i t y ,  U t ,ah  B  4  111

LDS Church

Cooperat ive Secur i ty  Corporat . ion
115  Eas t  Sou th  Temp le
S a l t  L a k e  C i t . y ,  U t a h  8 4 1 1 1

St.ate of  Ut .ah
D iv is ion  o f  S ta te  Lands
355  W.  Nor th  Temp le
3  T r i a d  C e n t e r ,  S u i t e  4 0 0
S a I t .  L a k e  C i t y ,  U t a h  8 4 L 4 0 - 1 2 0 4

Mant i -LaSaI  Na t iona l  Fores t
Un i t .ed  S ta tes  o f  Amer ica
Department  of  Agr icu l ture
US Fores t  Serv ice
5 9 9  W .  P r i c e  R i v e r  D r i v e
P r i c e ,  U t a h  8 4 5 0 1

Un i ted  S ta tes  o f  Amer ica
Depar tment  o f  the  In te r io r
Bureau of Land Management
3 2 4  S o u t . h  S t a t e  S t r e e t ,  S u i t e  3 0 1
S a l t  L a k e  C i t . y ,  U t a h  8 4 1 1 1 - 2 3 0 3

OWNERS OF SUBSURFACE RIGHTS CONTIGUOUS TO THE PERMIT AREA (R645-

3 0 1  - r L z .  5 0 0  )

Uni t .ed SLates o f  Amer ica
Depart .ment of  the Int  er ior
Bureau of Land ManagemenL
324  Sou th  S ta te  S t . ree t  ,  Su i te  3  01
Sa l - t  Lake  C i t y ,  U tah  84L11-2303

1 - 1 1



Sta t .e  o f  U tah
Div is  ion  o f  S t ,a te  Lands
3 5 5 West .  Nor th Temple
3  T r i a d  C e n t e r ,  S u i t e  4 0 0
S a l t  L a k e  C i t y ,  U t a h  8 4  1  4 0  - 1 2 0 4

Brigham Young Universit.y
Provo,  Utah 84602

The Es t .a te  o f  Ma lco lm McK innon
Z ions  F i rs t .  Na t iona l  Bank  T rus tee

S a l t .  L a k e  C i t y ,  U t a h  8 4 1 1 1

LDS Church
Cooperat. ive Securi ty Corporat ion
115 East  South  Temple
Sa I t  Lake  C i t y ,  U tah  84111

The app l i can t  i s  the  owner  o f  fee  su r face  and  coa l  r i gh ts

and t .he holder  of  leases re lated to the Deer Creek Coal  Mine and

the Cot tonwood/Wi lberg CoaI  Mine which are cont iguous to

permi t  area.  These proper t ies  are  deta i led separate ly  in

the

th'e

permi t  app f i ca t ion  fo r  those  m ines

There  a re  no  ho lders  o f  record  o f  any  leaseho ld  in te res t  i n

areas  to  be  a f fec ted  by  su r face  ope ra t i ons  o r  f ac i l i t i es  o r  coa l

t o  be  m ined  o ther  than  o i l  and  gas  leases  and  g razLng  permi ts .

There are no purchasers of  record under  a real  estaLe

con t rac t  o f  a reas  to  be  a f fec ted  by  su r face  opera t ions  and

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

L _  L 2



The appl icant has no opt ion, bid,  or other interest in any

conL iguous acreage ocher t.han as scaced above .

O rdiliio.f.;,i.:.surf.ace.,.:..3.tghts,,.,,eCInt.*$ous,..,,,.g.6,.,..t.h€1;.peqry!;.t,,..r4.f€&

(R5 la -301 - , -1 -1 ,2  .  500  )  :

Texaieo Explorat,,ion: &, Frodu,ci,ngr , trrtc:.
P; .,,: O.'. r B . 1 1r: ?r$0.0'
Denverr ,Sg,]qxrado ,

V IOLATION INFORMATION (R545 .301-1 -13  )

The applicant has had no coal mining and reclamation

permit suspended or revoked or forfeited a performance bond

within the f ive years preceding the dat,e of  submission of  th is

permi t  app l ica t ion.

Revised on

t2 /Lo / tee '

' :

L - L 4
. : , .  

I  ; :  l

' ' i

' r  " i ' ' ' j  i i  ' )  t
. 't' ' ,t i-t*:l'-: 

tr
*-a t

. I ? l

^a1 \h4\ '  i
\3v t  i  ;

t
(-!;i:; r\i{t: MtsiUct 1*

'-.*-t16 f'f rtd#-t 
:f lf $#d 

Fj



@ N 6 A A d a d d t ?

6 6 6  N  N  N  N  d  N  I  
q  

:

3E: g.  : "  g .  E.  q,  F,  ?*  ?*  : -g; ; ;  '  r  .  F  '  r  ' |  r  - ' . : -  : . : -  - <  d \  N \

l s f  * i  t i  : ;  : ;  ! ;  s ;  ! ;  ; '  ' F

o
- 9
6 + d :\
n  i  s  b  : i  5

5 ;  
' Z  

!  ;  i q ,  c o
: :  E  i  s l  , p  :

q  u > r  ,  ?  9  
c 6  o

o )  ' 6 . D  E  : :  2 E
E o  a !  ?  E  E l  o : f i  3
o o ,  , ! O  o  ' !  

5 - -  ! 1 f , \  . 1

" i  i !  E  : r -  r ;  ? ' :  E
" 3 .  g e  i  u 6  i l ;  ! c -  P-A Ee ;  ls  i , , :. a o ,  6 r ,  !  3 H  2 2  A e =  t
u u d !

o

0,

o

d N n

o o 6\ \
p N c

o N o\ \
o o o
6 i o

IU

:
i E 6
; 0 !
D P
6 6 q
a c

e E ip
{, ,c'
F F

N N -

a o o n
\ \ \ 6
q N o \
o N N  
\ \ \ N
E O N \
O d d @

0 l o
u p !
' ! r ! O , !
c c . r o

i . e g !
E C 6
E E . t f ( J
o o o o
F F = >

6
\ ?
6 0
i \\
d \

o @

r
q

! N {
I t  o o o
r u u \
,  l ! < \ 0
6  U J N
!  l o c o \
<  > H 6

1l
q,

:
l "
!  o €

s  3  3  F iS
:  ^  o  t t o l
Y  X  c  C E U :

s  ;  3  9 3 8 :

o o o

? 9 ?
o o o
o o o
d i 6

@ g ' @

g
6 ( )
o

r d i d
o , o - 9 - - R
9 5 - d - - ^ l

r N , o o a
o ' N a d l r o

3  3 -  i r  i -  F E  i x  i ;  T ;  i f  H =
*E *E *H *H rE sH sH rE $s  xg

6 A € @ € o d
i d d ; e g 3
o o o\ \
n 6 6 6 6 6 6

d a A A a 0
o o o ; j o - o o c\ \ \ : :

qt

I

r (  r .  v  Y  t  9  E  E E
T  X  T  3  f l  3  o  6 -
5  5  5  5  . :  : e  l s  l a
r r  ' .  k  ' r  r  o ' !  l !  9 fe ,  o  o  ! l  1 l  X  i  o . i  o  !
t  t  t  3  E  u ' , r  d t  , u i

. l u
o u
o r i
N O
d 6
o >

H
cl(tl
0l
EI
ota.,l
UI
cl

.dl
cl

-dl
El

l c
rrl :
ol e( u i
Bl .,

l d

> l g
u t ?
bl 3
fil ;

:
,6

c
o
X o q

o  r {  '  6 i  ? ? .  q ' :  i5  9 ' $  
' A -  3 E  5 E  a

E ;EE Es iq si; :$ g
E '  .  E E '  G q r  ! ' B  . : e !  : .. i o  4  u o c  c
o  6  o o o  c 1 9  t i  e ' 2  \ 2  :

"  ! 6  : 6  € H A  
' [ t :  A H  - q l  6 r  E

* i i i lE;;  i i !EF si i  Eg I
E  o 8  o B  o " 3  o U !  o :  s ' E i  o ;  o
i :  ; ;  ; ;  ; I [  : ; H  

; o  . 2 : -  " !  s
'  o i  o c  e I F g  s ; ;  g E  ! ! €  1 3  i
i  : E  i e  a > - ! o  z x E  2 9  A ' ' ; ;  1 Z  :
E  i i  i E  : ; 5 I  i : ' e  a ;  E q r e  i  d  d
I  l i  s i  IH ! s  f l [E  36  8 :e ;  3 : r  r

r
d @

\ o
6 \
H 6
o d
\ o
k \
tJ F.
< U {

o J a
o o
r 0
o t r
C ' U
o

I H

o o
o a )

6 d N N
6 0 o d o n n o N !
\ \ \ o o o a \ 6 o
N o o \ \ \ \ r \ \
o N N r g r f i l N n
\ \ \ d i b n \ ; ' i \ \ \

zo
H
H
4
E
&
o
fs{z
H

oz



@

o

o

r F r r r r r
r r r r r r r
9 9 9 9 0 € €
o o o o o o o
o o o o o o o

@ o @ @ 6 @ 6
t ? ? f - < !

€
o r

| t c c c o
A  o U )  o  o
o . i c . 4 o r 3

e p E $
C  U O  U  U  q J  9
O . O @ 6 r ! ! u
. a 6 r ! ! . r
u . t r < P d l t 4 U D E
t r o 6 t / r 6 ! 6 ! c . o o

. ^ > . : o . a o r - i ( u o a 1 J o
O  O  . c l  t i  F d  t l  i  E  q  c J - \
O ! tD O. 0i cl  0, O. /  u@
E o  e  e e  e E  !  E  q N
oJ o. Q) a iU O q, O O 6 .q\
d , t r ! ( - a d u g o o H 4 o

o
'!
U(t

'!

o

!
0l

6
U
6

6

o

@ -
o r
c , \
o o
. o

6 \

o o
. i @

6 @

| ! !
6J

6 p
j - A

O E

l ! t
d q

o

? ?
o A

X @ @

ffg
ol
L,I

J
<t
q  o " 4
H  - b  9 6
6 l  ' ! ' <  @

a  aE  t *
g  3 ^  a J( t  "  a  

' i o
p ' o  u  o
. A  6 u
E o  , 9
O N O U

a -  t  [ 3
c . i  ! .

o o u  o o .
u . r  | !  U  E

! l r 1 6 =
i u  | ! . <  7
! u o r  t t
: ' . i X o

a d 0 ,  ! r
. i C . 6 i
1 6  c l . O  C  O

9 . r i u  / 6

o
€ n
\ o
I
i f

a \

a N d N - -
6 6 0 0 0 6 6
\ \ \ 6
9 N o a @ s
O r d d O O \ \ \
A O N N
O / A a O O r

6 q
\ 6
@ \
N O

@ f

o 1 '
O 0
U U
i ! 6

d d

E F
! H
qJ -c,
F F

! o ! t
T U O C J 0 J
p u ! o

g | ' ! 6 6 ' !

.4 .d .4 .d cJ .a
t t E e E u F
C ! ! 9 t 6 !
o c r e J o - Q o
A F F F < F

o
0,
!

tr c,

E 6l . Uq r | !
F >

o o o
o o

o o o
o o o

d -

& o &

o o

? 9
o o
o o
r N

0 @

1 " l
u u
A A

fl
A b O r d \ m c - a O

f O O O E r d a o
6 o - 6 N d - < 6

l?E? EgsgEqEgis E sg

N q

F F

A A
6 o
N N

N N N N - - -

F F F F { - . F * '

@ 6 @ @ Q @ @
6 - - 6 - n o
a - - - - - -

U U( J U
6 . o

|!

6
I

a
CJ

o
@ h
\ o \
n \
i r\
d \

N N N N - 6
6 0 r A A a A n
\ \ \ \ \ \ c \
d a a o 6 f f \
d o d d c ) N o
\ \ \ \ \ \ d

r 9 1 1 : g >

o,
o
s O
r U  U d  !
D  , E 6  C

e O  i U
4  ! U  e
. a ) . A C
o  E !  !  o
o @ q J - i
o .  4 4  n  D  o
O  i . e  - A  !
!  6 q  ^  E  o

. v o L >
O  O o  r .  O  <
. i  u O  !  o .  r t
t  6  a e  C  O
! O  O G  O  s  L O
o lr l- U q Ol d

( '  E  o  ! . 4
O  O O  O  i ! l !
l d l  ! !  !  o 1  ' q

c s c
o r  n  o  o  ' A  l u d
l . ! t r q ! ! O 0 ,
,  u  , q  t  6  6  t r
i O  d O  /  t r  q C
. i q i c - d o l r . !
l l e  6 '  l !  o ,  ' E
D . 6  t s  F  b  o  a u

a
o.l

aq
d
ol.1
d x
e l  p i
u l D 6

i l a 3
! o l - r

a C
o t
h o
p l l
C ( ' t
o
q €

tU
o u
u 6

C d
{ '  ' d n
t i  E O
t  6 | D
d r J
. A  C !
r [ O C
( !  U d

o
o

! !
c ( )
O t !
o. tr.
5 !
o l u
l - t t  ,

! o
O O  u
d | !

c u )
o o
l r d  U
a 6 i i

. d >  | !
G O  p
t & l - l n

U

3

6

6

c\

N N

N t  d E
g r ( ,  6 ( ,
6 O  6 O

d d  d f t

o !  o q
' O ' o

( h -  6 N

s)

I



R I G H T  O F  E N T R Y  ( N E + 5 _ 3 0 1 _ 1 1 4 )

By  ass ignment .  da t .ed  3  /a5 /72  ,  the  LDS Church  ass igned  i t s

r igh t  t .o  Federa l  Coa l  Lease  U-02654  to  U tah  Power  and  L igh t

Company ,  approved  7 / t / lZ  by  the  BLM.

By spec ia l -  Warrant .y  Deed dated 3 /  tS /  I  z  ,  the LDS Church

conveyed to Utah Power and L iqht  Company i - ts  r ights  to  the

f  o l -  lowing f  ee land in  Township 17 Sout ,h,  Range 7 EasL :

Sect, ion L4 SW]- /  4

s e c t i o n  2 3  N W 1 / 4 ,  W a / 2 N E r / 4 ,  S E t / + N E t / q ,  S E ] - / 4

sec t ion  26  NEL/  4  ,  NW1 /  qsn t /  4

By  War ran ty  Deed  da ted  L t / l 3175 ,  the  LDS Church  conveyed  to

UEah Power and L ight  Company i ts  r ights  to  the fo l lowing fee

lands  in  Townsh ip  L7  Sou th ,  Range  7  Eas t :

sect ion 11 SE1 / qMhrt /  + ,  Er /  2SWr / 4

Sect ion 14 Er /  2NVIL / 4

By Assignment  dat .ed 3 /24 /77 ,  Peabody Coal  Company ass igned

to Utah Power and L ight  Company i ts  r ights  Lo Federal  Coal  Lease

S L - 0 5 5 1 1 5 ,  a p p r o v e d  b y  t h e  B L M  9 / r / l t .

By  Ass ignment  da t .ed  7  /A / lS ,  S  "  McAr thur  and  R.  Moore

ass igned  to  U tah  Power  and  L igh t  Company  the i r  r i gh ts  to  Federa l -

C o a I  L e a s e  S L - 0 5 0 1 3 3

N o n e  o f  t h e s e  d o c u m e n t s  a r e  s u b j e c L s  o f  p e n d i n g  I i t i g a t i o n .

1 - 1 6



AREAS DESIGNATED UNSUITABLE FOR MINING (NS+5-103)

In  consu l ta t ion  w i th  concerned  federa l  l and  agenc ies  and  the

D iv is ion  o f  O i l  ,  Gas  and  Min ing ,  Do  lands  w i th in  o r  ad j  acen t  t .o

t .he  permi t  a rea  have  been  iden t i f  i ed  as  qua l i f y ing  under  R545  -

1 0 3 - 4 0 0  a s  a r e a s  u n s u i t a b l e  f o r  s u r f a c e  e f f e c t s  o f  u n d e r g r o u n d

c o a l  m i n i n g  a c t i v i t i e s .

R e f e r e f l c € s :

Land Management Plan
Ferron-Pr ice Planning Uni t
Mant i -LaSa]  Na t iona l  Fores t

Mr.  John Niebergal l
US Forest  Serv ice
Mant i  -LaSal-  Nat ional  Forest
Ferron,  Utah

Mr.  Sam Rowley
Bureau of Land Management.
P r i c e ,  U t a h

Mr .  Ron  Dan ie ls
D iv i s ion  o f  O i l ,  Gas  and  Min ing
SaI t  Lake  C i t y ,  U tah

No f  ac i l i t i es  o r  opera t  j -ons  w i l l  be  conduc ted  w i th in  3  0  0

fee t  o f  an  occup ied  dwe l I i ng .

App l i can t  has  demons t ra ted  tha t  a  f i nanc ia f  and  lega l

commitment  was made pr ior  to  ,January 4 ,  1977 (Peabody UP&L

c o n L r a c t s  f o r  c o a l  d e l i v e r y ) .  f n  a d d i t i o n ,  d o  u p d a t e d  c o n t a c t

w i t ' h t h e s t a t e a n d f e d e r a ] - a g e n c i e s r e s p o n s i b 1 e f o r

L _ 1 7



admin is t . ra t ing the unsu i tab i l i ty  c r i te r ia  (US Forest  Serv ice,  BLM

and Sta te  o f  Utah)  revea led no act ion or  pet i t ion  has been

in i t  i a t ed .

There are no known rest . r ic ted areas near  the permi t  area of

the  Des  Bee  Dove  Mine .

P E R M I T  T E R M  ( N E + 5 - 3 O O - 1 5 3  )

Th is  app l i ca t ion  i s  f  o r  the  f  i ve  (5  )  year  pe rmi t  t .e rm,

however ,  schedules f  or  min ing coal  j -nc luded in  the min ing p lan

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

mine maps submit ted show areas to be mined on a year-by-year

bas is  th rough  the  l i f e  o f  the  l_ease

PERSONAL IN'JURY AI\TD PROPERTY DAMAGE INSURAIICE (NEA5-301-890)

The  l i ab i l i t y  i nsurance  coverage  requ i red  by  R545-301-

8 9 0 . 1 0 0  i s  p r o v i d e d  b y  a  p o l i c y  i s s u e d  t o  a p p l i c a n t .  A p p l i c a n t

w i l l  i nsu re  tha t  such  insurance  coverage  i s  ma in ta ined  in  fu l l

f o rce  and  e f fec t  du r ing  the  l i f e  o f  the  permi t  and  th rough

comple t , i on  o f  rec lamat ion ,  o r  w i l l  p rov ide  ev idence  t .ha t  the

s e l f - i n s u r a n c e  r e q u i r e m e n t s  o f  R 6 4 5 - 3 0 1 - - 8 9 0  .  1 0 0  h a v e  b e e n

s a t i s f i e d  b y  i t .
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t 'tarsb & llcl,enaEDr Incorporated
2 7 O O  U . 8 .  B a D f  T o r e r
111  8 . f  .  5 th  Avenue
Port laDd,  OR 97201
Darry l  f .  E i l t

|iF-'!il;n fiitfiffiffU;l;
CONFERS NO RIGHTS UFOil THE CERNRCATE HOU)CR THIS CERNNCATE
DOES_ rlgl4ru_ENO, ENTENO OR ALTER THE COVERAGEAFFORDED sv THE
FOUCIES 8ELOW.

COilPANIES AFFORDING COVERAGE
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t Light and d,ba Utah power
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' i . . . . . . . . . . . r .  i .  :  f l t t f t t i l
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Form B (Additionat Insured)

Cerrificate ttumOer: 46307
ASSOCIATED ELECTR]C & GAS INSURANCE SERVICES LTMITED

Hamifton, Bermuda

CERTIFICATE OF INSURANCE
(Excess Liautity)

This cerlificate is furnished to the certiticate Holder named below as a.matter ol information only. Neither thiscenificale nor lhe issuance hereof modities the poticy ot insurance id_enlitied betow (l;; :poticy;|";; 
modafies thePolicy in any manner. The Policy terms are sotety is stated in lhe poticy or in any enoors#Jni tn"reto. anyamendmenl' change or extension of the Policy can only be eltected by a specific'endorsemeni'issueo oy rneCompany and attacfied to the policy.

The undersigned hereby certifies lh€t the Policy has been issued by Associated Electric & Gas Insurance services
sL;:5l"jth" 

"companv") to the Named Insured identified below ror fie coverage oescrbeo anoror?e:poricy perioo

Notwithstanding any requirements' terms or conditions of any @nlrad or orher document with respect to which thisCertificate may be issued or to whict lt may perrain, ttreln'.rinJ' 
"troro"d 

by the poticy is subject to a ot theterms of the Policy.

NAME OF TNSUBED: pacificorp dba pacitic power & Light and dba Utah power & Light
PRINCIPAL ADDRESS: 825 NE Muthomah, #570, por and, Oregon 97232
POLICY
NUMBER: xo2s6A1Ae6 :PA|3I, f;:'' 3::r1-?,i
RETFOACTIVE DATE: December 24. 1986
DESCFIPTION
OF COVERAGE:

LIMIT OF
LIABILITY:

ADD ITIONAL
I N S U R E  D :

Claims-First-Made Excess Liabritity Poticy covering claims for Bodily Injury, property
Damage and Personal Injury arising kom the opeiations described below.

$35,000,000 per occurrence and in the aggregate, where appricabre.
The Certificate Holder is an additional Insured under the policy but only (i) to suchextent and for such Limits of Liability (subject always to the terms and Limits of Liabitity
9l lht Poficy) as the Named Insured has agreed to provide insurance for the CertificareHolder under the following contract:

Des/Bee/Dove ACTio15t017
and (ii) with respect to the following operations:
Damage to explosions is covered. Insurance Company will notify State of Utah of anychanges or cancellation.

should the Policy be cancelfed, assigned or changed in a manner that is materialfy adverse to the lnsured(s) underthe Policy' the undersigned will ende€y€r-+o gvels days advance written notice thereof to the certificate Hotder.

DAT E:

ISSUED TO.

A D  D R E S S

G:\PPL\L|A8\CERn96CF-B- | (7)

9001 (8187)

2-24-96

The State of Utah, Dept. of Natural Resources.
Division of Oil and Gas

356 West North Temole
Sal t  Lake Ciry ,  UT e i reo-1203

("Cert i f icate Holder")

A E G I S  I N S U R A N C E ,  S E F V I C E S . "  I N C

ew Jers

copies: white-certificate Hotder; canary-Aegis lnsurance services, Inc.; pink-lnsured: Gotdenrod-Brol<er
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SENTBY: PORTI.AND, OREGON
Augusi l ggg

HAS ISSUED TO

MARSH & MCt 
- '\At\i -,

permit Nurnber:
2}ru5n472:* bl g

CERTIFICATE OF UAEILITY INSURANCE
lesued to:

State of Utah
Department of Naturat Reeourceg
Dfvtefon of oll, Gae anJlfinrng

THIS IS TO CERTTFY THAT:

.12 B M I(Home 
i

-@,t"e 
ruame) (Permit Number)

CERTIFICATE OF INSUHANCE:

xozeoAlAgq
(poticy ttunter)

UNDE' rHE FoL[owrNG TER'is ANo coNDrroNs:
Per R&4$301-gg0 Terms and conditions tor Lrabifity r'suran@:

2-24-e6t2-24_s7
iEtfective Date)

A' The DlvlstoN shall reguire the PERM|TTEE to stbmit as part of ib permit appficationa certificate issued bv an insurance company authorized to do business in the shte ofutah cerrifvins that rre appr[il il^1iltril il;H;il/ insurance poricv in rorce ror rhesurface.cogt mining and iecrailtl* operations for *ntcn fie permit is sought. stichpollcy shalf providJ tolgeltonat Inlury .a$ propefty damage proteclion in arr arnountadequate to compensaie -v p***i 
inirrv, Jio",bro damage as a resurt of thesurface coal minlng and tt"6rf;"'tio-nlprr"iionr, inluding the lse of exprosiVes andwho are entitted to compensation under.t" 

"ppli"&. 
provisions oi state faw,,Minlmum insurance cou"tage for bodify inirril#Jilo*.r, damaga shart be $300,c00for each occurrence and EsOO,Obo"6nr*rrr.

B' The policy shalf be rnajntained in full t 
^:tring the rife.of ffre pe'nit or any renewa,

ff#:il1f;f,:l,31he fiabiliu pu,ioc nu"rrr"rv to comgete arf recramarion opsranons

:,,i(Nameon@

(Narne otpeffij
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SE\T Bf :PORTLA\D,oRECoIi MARSH & il{CI ̂\NI\ _  201 { i l 3172 :  t

Certift:are 
" 

tr*ur!ffiff
Page 2

7t g

c' The poficy shall indude a rlder requiring 
that he insurer notify the Division whenever

;XilTflve 
chanses are made in ine pilrcv irrcrd;;; any termination or rqffups 1e

(2Ar)  9Ls-7216
____

lN AccoRDAN-cE wlrtl THE ABovE rE*ifs AND coNDrtoNS, anc he utah code
Annohted 4G10-J gl*"q"'ir't rns*a* i"*pany treloy attests to the fact that .or"r"ge for
satd Fermil Applicaflon iJin tcreotdance *m *i" ,&ruir"-,ienb of ffre state of utah and agrees
to noilfy the Division oi iirL'att *d*ilfntJ 

n writlng:;, *, substantive changes, incrudlngcancellation' faifure to re-new, or offte, *rtJri"r *,rrdr. il9 grrange sharf be effective untir at
feast thirty (s0)day-:ail;crr notice e ?[eivsoby ir; Diuirrn._ln, change unaurho rued:': ff "il,l' illo',"":'ff fxg;,1.noi iifft t c rr rr{Aro r,r n c n e E r,,,e r r an d ilr e D i v is i o n
UNDERWRTING AGENT:
Sandra  A .  Johnson

H a b o r b o r s i d e  F i n a n c i a ' l  c e n t e r ,  7 0 0  P l a z a  I I  J e r s e y  c i t y ,  N e w  J e r s e y  0 / 3 r l  - 3 g g 4

The undersigned afflrms frat the above informatlon is fue and complete to the best of his/frer
knowtodge and betlef' anJ rrat ht .; il ; * authorrzed represrntati* of the above-namedl}l'il'?ff f,ff I ;.t# $'i ll$ ;|,Xi,To*on rn us r o" . o * p r ; i;' *o a rh crr ed t, n i s

, 1

A E G I S  I n s u r a n c eS e r v i c e s ,  I n c .

[-a-
(J,:"

,{ <_a_. ,LI
(Date, Signature TIile of Authorized Agent of InsuranceCompany)

Signed and sworn before rne by Sandra  A .  Johnson

thls ezno day of

STEINA l :  i . i  : : . r  ;  i i ;  i {
NOTARY pustic oi I.{!,# Jik,iy

Feb rua ry

My corrtmisslon
1-22



LICENSES, PERMTTS AND APPROVALS OBTAINED BY APPLICA}TT TO CONDUCT

M T N T N G  A C T T V I T I E S  ( R O + 5 - 3 0 1 - 1 1 2  .  4 O O )

NAME AND ADDRESS OF
ISSUING AUTHORITY

US Geologica l -  Survey
Conserva t ion  D iv i s ion

2 0 4 0  A d m i n i s t r a t i o n  B l d g .
r - 7 4 5  W e s t  1 7 0 0  S o u t h

Sal  t .  Lake Ci  ty  ,  Utah 8 4 10 4

Utah

o f  O i I ,  G a s  &

Nort.h Temple

C i t y ,  U t a h  8 4 1 8 0

LICENSE OR PERMIT

Mining Permi t

Min ing Permi t
Hydro logic  Moni tor ing

Pl-an

I D  N O .  &

DATE OF ISSUE

a / 1 2 / 7 s

A C T /  0 1 5  / O t t
B / 2 e / 8 5

Sta te  o f
Div i  s  ion
Min ing
355  Wes t
Sal t  Lake

Sta te  o f  U tah

Dept .  o f  Hea1 t ,h

P O  B o x  1 6 5 9 0

S a I t  L a k e  C i t y ,  U t a h

US ForesL  Serv ice
Mant i  -  LaSal- Nat. ional
5 9 9  W e s t  P r i c e  R i v e r
P r i - c e ,  U t . a h  8 4 5 0 1

S t a t e  o f  U t a h
D i v i s i o n  o f  H e a l t h
15 0 West .  Nor th Temple
S u i t . e  4 2 6
P O  B o x  2 5 0 0

S a I t  L a k e  C i t , y ,  U t a h  8 4 1 1 0

Cons t ruc t i on  Perm i t  f o r  2 /6 / l g
SedimentaLion Pond

UPDES D ischarge  Permi t  UT-  0023591

Sedimentat  j -on Pond 2 /  LL /  88

S p e c i a l  U s e  P e r m i t , 2 /a0 /77
1 0 0 . 4 1  a c r e s  f o r  p a r k i n g  l o t ,

warehouse ,  ba thhouse  ,  o f f i ce ,

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

and spr ing developments .

Weather  s ta t ion  s i t .e r c /L4 /Bo

e /24 /82Spec ia l  Use  Permi t
8 . 9 5  A c r e s  R o a d  R / W
(Hau l  Road)  ,

84  115

Fore s t,
Dr ive

L - 2 3



Bureau of Land Management
324 Sout ,h  Sta te  St reet
Su i t . e  301
Sa I t  Lake  C i t . y ,  U tah  84111

Bureau of Land Management
(  cont  )

S t a t e  o f  U t a h
Div i  s  ion of  St ,ate Lands
3 5 5 West  Nor t ,h  Temple
3  T r iad  Cen te r ,  Su i t .e  4  0  0
Sa I t  Lake  C i t . y ,  U t .ah  8414  0

Microwave s i te

Escapeway and breakout

W a s t e  R o c k  D i s p o s a l  S i t e

Road R/W (HauI  Road)

2 8 . 2 9  A c r e s

Road R/W (Pond  Access)

. 3 7  A c r e s

W a s t e  R o c k  D i s p o s a l  S i t e

Spec ia l  Use  Lease

Agreement  40 acres

Sedimentat ion Pond

Road R/W (Haul  Road)

4 9  . 3 4  A c r e s

Road R/w (Pond  Access)

u  -28029

7 /L5 /7s
v -  45337
5 /28 /80
u -37542
8 /3L /77
u -50148
e /L3 /82

u -  57L34  . 37
4/a /ee

UTU- 65027

6 / 8 / g o

SULA_ 436

L L / 2 2 / 7 8

N o .  2 4 7 0

L 2 / 2 L / 8 2

N o .  3 1 3 7
4 / 2 / 8 6

ITOCATION OF PUBLIC OFFICE FOR FILING OF APPIJICATION (R545-300-.1-21.130)

This appl icat ion wi l l -  be submitsted to the Divis ion of  oi l ,  Gas

and Mining and the appl icant.  wi l l  f i le a copy of th is appl icat ion for

publ ic inspect ion aC the of f ice of  lhe:

Emery Count.y Recorder
Emery County Courthouse
Cast l -e Dal-e,  Utah 84 5l_3

NEWSPAPER ADVERTISEMENT AND PROOF OF PI]BLICATION (R545.300-121)

The fol lowing is a copy of the newspaper advert isement which

wi l - l -  be publ i .shed j -n a local  newspaper of  general  c i rcul-at ion in t .he.

'  a -24  .



local i ty of  the permit .  area at least once a week for four consecut ive

weeks. Proof of  Publ icat ion wi l l  be f i - l -ed with the Divis ion within four

weeks af t .er the date of  publ icat ion.

Not ice

Pacif iCorp, An Oregon Corporat. ion, One Utah Center,  201 South

Main, Sui te 2l-00, Sal t  Lake City,  Utah 84]-40-002]-  ,  hereby announces i ts

intents t,o file an application for renewal of a Coal Mining Permit for

t.he Des Bee Dove Mine with the Division of Oil , Gas and Mining under Ehe

laws of the StaE.e of  Utah and the Off ice of  Surface Mj-ning.

A copy of the complet.e appl icaEion is avai labl-e for publ ic

inspect ion at  the Emery County Recorder 's Off ice,  Emery County

Courthouse, Cast le DaIe, Utah 84St-3.

WriLten comments on the appl icaLion should be submit ted to the

State of  Utah. Divis ion of  Oi l .  Gas and Mining, 355 West North Temple, 3

T r iad  Cen te r ,  Su i te  350 ,  Sa l t  Lake  C i t y ,  U tah  84180-1203 .

The  a rea  to  be  m ined  i s  con ta ined  on  the  U .S .G .S .  7 .5 -m inu te

"Red Point" ,  quadrangle map.

The approx imate ly  2 ,760  ac res  con ta ined  in  the  permi t .  a rea

invo lve  a l  l  o r  pa r t  o f  t .he  f  o l  l ow ing  f  edera l  coa l  l eases and f ee l-ands :

Lhe  App l i can tThe  f  o l - l ow ing  f  edera l -  coa l  l eases ,  upon  wh ich

bases i ts r ight to perform coal mining in lhe permit  area, have 4I1 been

subleased or assigned to Utah porrer & Light Company. ,

L - 2 5



A d d e d  b y  M o d i f i c a t i o n  I 0 / 3 I / 7 9

Township L7 South,  Range 7 East ,  SLM

Ut .ah ,  con ta in ing  920  ac res

L e a s e  N o .  S L - 0 5 0 1 3 3
I s s u e d  t o  B e r t . h a  C h r i s t e n s e n  I  / L / l l

Sec t i on  24  wa /zsE t /  4

Township t7 South, Range 7 East, ,  SLM
Ut.ah,  conta in ing 80 acres

L e a s e  N o .  S L - 0 5 6 ] - ] - G
I s s u e d  t o  S a m u e 1  K .  H o w a r d  6 / L / S S

S e c t i o n  1 1  E . r . /  2
Sec t ion  1 -4  N1 /2NEL/  4
secr ion 1-2 Wt / Ztwtt /  q ,  NWl / +SWt / +

Township L7 Sout ,h,  Range 7 East  ,  SLM

Utah ,  con ta in ing  520  ac res

OWNERS OF COAL TO BE MINED OTHER THAN THE UNITED STATES

D e s c r i p t i o n  o f  L a n d :

L e a s e  N o .  U - 0 2 6 6 4
I s sued to Corporat. ion
L D S  C h u r c h  I / a / S t

S e c t i o n  1 3
S e c t i o n  2 3
S e c t i o n  2 4
S e c L i o n  2 5
and

Sec t.  ion 1,4

Sec t.  ion 1 1
S e c t i o n  A 4
S e c t i o n  2 3
S e c t i o n  2 6

o f  the  Pres id ing  B ishop  o f  the

sE1 /+SW]-/+
NE1/+Upr /4 ,  swr /4
wr /2
NW1/4,  NE1 /qSW]_/+

sw l  / +NE t /q ,  wL /2SEL /4 ,
sE1  /  +Snr /  4

sEr  /  +wvt t /  + ,  EL/  zswL/  4
Er /2NvIL /4 ,  swL/4
NWl /4 ,  SEr /  4 ,  NW1/+mnL /  4 ,  s1  / zNn r /4
NEr /4 ,  NWI  /+SnL /q
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Township a7 South,
Utah, cont.aining 7- ,

Range 7 EasL,  SLM

0 0 0  a c r e s
Owner :

Desc r ip t i on  o f

Pac i  f  iCorp

One Utah Center
20 ] -  Sou th  Ma in ,  Su i te
Sa l t  Lake  C i t y ,  U t .ah

L a n d :

Sec t . i on  L4
S e c t i o n  1 1

2a00
84t40 -  0 02r

wa/2r{vt1"/4
wr /2swr /4

That part  ly ing East of  t ,he Deer Creek Fault .
Township 1,7 South, Range 7 East ,  SLM Utah

Owner :

The Malcolm McKinnon Estate
Zions Fi rs t  Nat . ional  Bank Trustee
S a l t  L a k e  C i t y ,  U t a h  8 4 1 1 1

SURFACE OWNERS OF RECORD WITHIN THE PERMIT AREA

D e s c r i p t i o n  o f  L a n d :

O w n e r :

P a c i f i C o r p

One Utah Center
2 0 : '  S o u t , h  M a i _ n ,  S u i t e  Z I O O
S a l t  L a k e  C i t y ,  U t . a h  8 4 1 4 0 - 0 0 2 1

D e s c r i p t i o n  o f  L a n d :  '

sect ion 11 SE1 / qtft i t / + , Er / zSWr / 4
Sect j-on t4 SWL / 4
sect ion 23 NW1/4,  SEt /  4  ,  NW1 /  qNn] - /  +  ,  Sr /  2NEt /  4
secr ion 26 NEr /  4  ,  NW1 /  +Snt /  4

Township  L7 South ,  Range 7 East ,  SLM Utah

L - 2 7



Sec t  ion

Sec t  i on

The Malcol-m McKinnon
Zions F i rs t  Nat . iona l
Sal- t  Lake City,  Ut ah

That ,  po r t ion  l y ing  EasL  o f  the  Deer

Creek  Fau l t  i n  the  NW1/4

Tha t  po r t ion  l y ing  Eas t  o f  the  Deer

Creek  Fau l t  i n  the  wa /29wl /4

Es t  a t  e
Bank Trustee

84111

L 4

1 1

Township 17 South,  Range 7 East ,  SLM Utah

Owner :

The remaining surf  ace is control  l_ed by t

The Unit .ed States of  America
Department of  Agr icul t .ure
US Forest Service
The Mant i . -LaSaI Nat ional_ Forest
599  Wes t  P r i ce  R ive r  D r .

_  P r  j . ce ,  U tah  84501

ADDITIONAL LANDS TO BE AFFECTED BY MINING

SEate of  Utah Special  Use Lease Agreement No. 435 ut i l - ized for

a sedimentat ion pond localed in Nw1/4Nw1 /4,  Sec| ion 36, T]-7S, R7E, SL.,M.

SEa te  o f  U tah  Road  R igh t . -o f -way  No  2470  149 .34  ac res )  u t i l i zed

for the locat ion of  the Junct ion Haul Road located within Sect ion 36,

T17S,  R7E,  SLM and  Sec t i on  2 ,  T1BS,  R7E,  SLM.

State of  Utah Road Right-of-Way No 3l-3? ut i l ized for the

Iocat ion of  the Sediment Pond Access Road locatsed wj- th the w1/2NW1/4.
.

Sect j -on 35. TL75, R7E, SLM. ,  t . ,

:
BLM Right-of-Way crant V-37542 ut i l ized for wast.e rock :

L _ 2 8



d i sposa l .

sout.hwest

l oca t  i on

4 8  .  6 2  a c r e s  l - o c a t e d  i n  t h e  e a s t  h a l  f

q u a r t e r  o f  S e c t i o n  3  5  ,  T 1 7 S  ,  R 7 E ,  S L M .

B L M  R i g h t  -  o f  - W a y  G r a n t  U -  5  0 1 4  B  ( 2 8  . 2 9

of  the , .Junct  ion Haul  Road located wi th

o f  S e c t i o n  3 4  a n d  t h e

a c r e s )  u t i l i z e d  f o r  t h e

E r / 2 F L / 2  S e c t i o n  3 5 ,

T175 ,  R7E,  S IJM.

BLM RighE-of-way Grant u-57r34 ( .37 acres) ut i l ized for Lhe

location of the Sediment Pond Access Road located within Eh'e EI/2NE!/4

Sec t i on  35 ,  T l -7S ,  R7E,  SLM.

B I - ,M  R igh t -o f -Way  c ran t  UTU-55027  (25 .49  ac res )  u t i l i zed  fo r

Wasce  Rock  D isposa l  l oca ted  w i th in  the  SE1 /4  Sec t i on  34 ,  T17S,  R7E,  SLM.

United Stat.es Forest Service Speciat  Use Permit  for surface

fac i l i t . i es ,  100  ac res  l -oca ted  i n  Sec t i on  25  and  Ze  ,  ,VS ,  R?E,  SLM.

United States Forest Special  Use Permit  of  8.95 acres ut i l - ized

for the locat j -on of  the Junct ion Haul-  Road located within the SW1/4SW1/4

Sect ion 25 and the SE1/4SEI-/4 Sect ion 25, TL75, R7E, SI- . ,M.

L - 2 9



DES BEE DOVE I{INE OPERATION

Mining began as early as 1898 in the unnamed canyon

where the Des Bee Dove Mine is located. The original mine

workingS, cal led the Gri f f i th Mine, were l in i ted in extent due to

the rugged terrain and poor access. The Griff i th workings were

purchased in L935 by two men, Edwards and Broderick, who

fashioned a crude access road and mine unt i r  1938.

Cast1e Valley FueI Company purchased the Edwards and

Broderick property in l-938. The LDS Church purchased coal lands

adjacent to Cast le Val ley Fuel Company in l -938 and began their

operations in that year.

The Church Mine operated under contract to a Mr.

Ki l l ian of  orangevi l le unt i l  i t  was closed in Lg43 due to World

War II. Castle Valley Fuel Company continued to operate unti l

L947. The LDS Church purchased Castle Valley Fuel's operation in

L947 and combined operations to form Deseret Coal Company, a

church welfare proj ect.

Deseret coal conpany continued operations until utah

Power & tight Company acquired it in LgT2.

On February 6th, L9B7 the Des Bee Dove Mine was

temporari ly idled. The rnine remains idle, or1 a standby basis,

awaiting favorable economic conditions and fuel demand from UP&L

power plants.  Instal lat ion of  temporary portal  seals and warning

signs have been placed. Pr ior to the resumption of  coal  mining

act iv i ty,  the appl icant wi l l  g ive G months advance publ ic

no t i f i ca t i on .
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The reactivation of the Des Bee Dove Mine is dependant

on several  factors:

PacifiCorp Power Supply operations are committed to

providing ef f ic ient,  low-cost electr ical  senr ice to i ts

customers. In order to achieve this,  fuel  suppl ied to coal- f i red

power plants must be of high quality and competit ively priced.

Des Bee Dove Mine cannot support the efficient longwall

extract ion methods ut i l ized at  other Appl icant mines due to

geologic and geographic constraints.  However,  cont inuous miner

uni t  ef f ic iency and pi l lar  extract ion technology is rapidly

improving. These areas are expected to enhance Des Bee Dove's

economic viabil i ty and promote mine reactivation in the future.

Recently imposed rnining restrictions and adverse

geologic conditions at the Cottonwood Mine have severely affected

the recoverable coal reserye base of East Mountain. Remaining

high quatity Des Bee Dove reserves are of increasing importance

to rong-term fuel requirements of up&L power prants.

Approximately 7.L mil l ion tons of recoverable coal remain in the

mines which have the potential to supplement current fuel

suppl ies.

Continued problens with foreign oil suppliesr proposed

acid rain legislation, and regional economic growth are

increasing the importance of western coal. In its stand-by

condit ion, the Des Bee Dove operat ion could react to ant ic ipated

coa1demands .TheDese re t ,Beeh i veandL i t t 1eDoVen in i n$

complex contains the support items necessary, to conduct :active

3-2



mining operat ions. Addit ional ly,  suff ic ient coal  reserves remain

in the mine in order to sustain needed coal extraction for

several  years.

When the mine is operat ing, mining can take place from

one or more of  three main portals;  Deseret,  Beehive and Li t t le

Dove. Hence the name Des Bee Dove Mine. Mine personnel and coal

handl ing faci l i t ies are cornbined to serrr ice al l  three portals.

Mine locat ion is shown on Figure 1.

Two minable seams exist  in the Des Bee Dove Mine area.

Hiawatha ( lower) Seam is mined through Deseret portal .  B1ind

Canyon (upper) Seam is rnined through Beehive and Little Dove

portals. Approximately 247 acres of minable coal remain

accessible in Blind Canyon Seam frorn Des Bee Dove Mine. The

Hiawatha Seam contains approximately 4a2 acres of rninable coal

reserve remaining accessible.

The basic Des Bee Dove mining plan consists of a system

4of mains and sub-mains connecting a series of room-and-pil lar

continuous mining sections. Relatively short mine l i fe and

linited remaining minable reserves discount the economics of

applying alternative mining methods.

Extracted coal is sized in the Des Bee Dove coal

handling facil i ty and trucked predominantly to the Utah Power &

Light Hunter Power Plant, approximately 13 miles.

u rNrNG p r ,AN (R6L4-3OL-500 .  520 )

The Des Bee Dove mining plan is based on the geologic

3 -3
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in format ion out l ined in  Geolog ic  Sect ion.  Good knowledge o f  the

ent i re property is avai lable from the outcrop and dr i l l ing.

Detai led knowledge of a smal ler part  of  the property is known

f rom ur ining operat ions.

The mining areas are

l imits with varying degrees of

extent:

bounded by natural and inposed

conf idence as to  locat ion and

Lease boundaries def in i te ly located and

invar iable in the short  term.

Faults may vary somewhat from currently assumed

locat ions.

o strat igraphic thinning (pinchouts) -  n ining l in i ts

may vary hundreds of feet as information becomes

' available and as nining recovery economics and

pract ical i ty are studied further.

o underground burned areas from a practical point

of  v iew are undeterminate pr ior to mining.

Permit boundary and approximate locations of faults

affecting the Des Bee Dove Mine plan are i l lustrated in Maps 3-1

and 3-2. Faults inf luencing the mining plan are Maple Gulch

Fault, Deer creek Fault, and Bear creek canyon Fault.

t{ ining l inits in the Bl ind canyon seam include a less

than 5 foot seam thickness. The Blind Canyon 5 foot thickness

roughly paral le ls the Li t t le Dove main entr ies for approximately

one-hal f  n i le and effects only a smal l  port ion of ,  the overal l  
:

reserve. The northern extent of rnining in Hiawatha Seam was

3 -5

o



determined by coal  spl i ts which occur at  the north end of the

current Deseret workings. The interburden in the minable area

where the two seams over lap var ies fron 70 to L20 feet.

Since mining through Deseret portal  is over laid by

Beehive and Li t t le Dove nining, detai led schedul ing has been

undertaken to ensure that the upper seam is nined prior to

mining the lower seam. This fol lows prudent engineering and

mining pract ice and predicates the mj.ne layout.

The mine layout  r  dS i l lus t ra ted in  Maps 3  -1 ,  and 3-2 ,  is

an arrangement of  room-and-pi l lar  sect ions interconnected by a

system of s ix-entry mains and sub-nains. This arrangement is

predicated on geographical  dedicat ion of  reserves and avai lable

geologic information. Better knowledge of the geology and

quality parameters of the coal reserve through additional

dri l l ing, mine development work, and continued operating

experience at Hunter Power Plant wil l  influence mining techniques

and mine plans.

The most recent mine plan comprises sets of main

entr ies,  submain entr ies,  and room-and-pi l Iar sect ions. The

planned extraction seqluence acconmodates Beehive and Little Dove

first. The sequence of nining at Des Bee Dove is shown on Maps

3-L  and  3 -2 .

date mine

locat ions

At the tine the Des Bee Dove mine was idled, an up-to-

nap showing the f inal  extent of  nining and seal

was f i led with MSHA.

Pr ior  to  reopening the mines,  a l l  necessary  p lans;  roof
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cont ro l '  vent i la t ion,  t ra in ing f i re  f igh t ing and evacuat ion,  and

al l  other plans reqFired under Ti t le 30 cFR r* i l I  be submit ted to

MSHA.

COAL RECOVERY

The maximum amount of economically recoverabre coar

wi l l  be extracted from this nine with the except ion of  protect ive

coal,  which must be lef t  in place to insure the integr i ty of  the

rnine. This protective coal can be broken into two separate

categor ies  o f  bar r ie r  coa l  and s t ra ta  cont ro l  coa l ,

one hundred (100)  foot  w ide bar r ie r  p i l la rs  are  le f t

between room-and-pi l Iar panels to provide ef fect ive strata

control  over each panel.  These barr iers also act as f i re

isolat ion barr iers,  should combust ion due to sel f -heat ing of  the

coal occur in a panel.

Addit ional  barr iers 300 to 5oo feet wide are ref t

between room-and-pi l lar  panels and the main entr ies of  the mine.

These barriers protect the main entries which contain the urajor

vent i lat ion and transportat ion routes of  the nine.

strata control coal is left in the areas where the

f loor or roof rock is unstable and subject to fai lure.  This coal

wil l  be left as a safety measure, during the development of the

sect ion.

using room-and-pil lar mining methods, the maximum

amount of  economical ly feasible coal  wi l l  be recovered from this

m ine .

3 r 7  "
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resource recovery cannot be ful ly accompl ished, ds out l ined by

the nine plan, due to di f f icul t  n ining condit ions. However,

before any nodif icat ion is nade i t  t r i l l  f i rst  be discussed with

the appropr iate BLM off ic ia ls for approval .

Appl icant wi l l  conply with al l  special  terms and

condi t ions o f  the federa l  coa l  leases.

The following table shows the number of acres affected

by rnining f  or each 5 year per iod.

f  n areas of  seam overlap, only f  i rst  rnining in the area

is considered. Subsequent mining in the other seam is not

considered since the area has previously been affected.

TABLE 4

ACRES AFFECTED BY I.{INING

Tiure Period

First 5 Years production

Next 5 Years production

Surface Faci l i t ies

TOTAL

# Acres Affected

390

259

20

669

Abandonment of the coal mine wil l  be accomplished by a

series of systenatic sealings of worked out areas within the

mine. As each section of the mine is extracted, the gob area

left behind wil l  be sealed off from the mine atmosphere by

construct ing seals.  These seals wi l l  be constructed in

accordance vith l.tSHA regulations. .

Upon f ina l  ex t rac t ion o f  the mine;  por ta l  sea ls  w i I I 'be
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constructed. Pr ior to any construct ion, however,  BLM off ic ia ls

wi l l  be not i f ied and approval  obtained. .

!{INING },TETHOD

Due to geologic constraints,  Des Bee Dove Mine is

I imited str ict ly to room-and-pi l lar  methods ernploying cont inuous

n in ing un i ts .

Figure 2 i l tustrates the basic conf igurat ion of  the

nain entr ies.  A six-entry systen is planned for the main

headings wi th  openings dr iven 20 feet  w ide on 80 foot  centers .

The pi l lars created thereby measure 60 feet by 80 feet,  a s ize

which, has proven sufficient to control mining induced overburden

st ress.

For development of room-and-pil lar sections at Des Bee

Dove Mine, three to f ive entries wil l  be opened on advance with

tvo or uore developed on retreat in conjunction with pil lar

extract ion. Openings are 20 feet wide on 50 foot x L00 foot

centers. The sequence of pil lar recovery is shown in Figure 3

(near the end of advance and beginning of retreat and pil laring) .

Figure 4 shows in detail the method planned for recovering

indiv idual  pi l lars.

Figure 6 indicates that at 508 pil lar recovery, leaving

a foot of top coal, results in just over 50t coal recovery for

the nining configuration planned at Des Bee Dove.

MINE PRODUCTION

Mine production is based on an annual reguiremeht of

I O0 , OO0 tons f rom Des Bee Dove tt ine . Production requirements are

3 -9
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PILLARS N LINE 'A' WILL BE RECOVERED TR5T.
STARTING AT FILLAR *1 GOING T O #4. TI-IEN
THE PILLARS IN LS{E 'B' WILL BE RECOVERED.

FIGURT 3

SEOUENCE OF PILLAR RECOVERY
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ALL CRO95 CW9 AND TNTRIES
ARE FIJLLY BOLTED.

fLlTS 1,2,3,45,6.7,+ 6 WILL BE
ON A SLIGIIT ANGLE.

P[-LAR5 MAY DE PIJLLED LEFT TO
RICfIT, OR RIGI1T TO LEFT.

nn
TIGURE 4

CUT 9EQUENCE ADJACENT RLLAR9
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ALL THTRE9 + CRO55CW5 ARE
FI'.LY BOLTED.

I-IAVE TTJRN TF,IEERS ON 4' CENTERg
oN EAc,/-| PU*l ltlRouclr.

WITTI ITIE UhE Of REI'IOTE CONTROL
COI{TNUOUS I.S{E. ADVAXCE W[-L
DE LHTED TO THE EXTENT THAT
TFTE *IUTTLE CAR OPERATOR'5
CONTROLS REI'IAIN UNDER 5If,-
FORTED TOF.

o o

o o

o o

o o

FIGURE 5
DETAIL OF RECOVERING INDIVIDUAL
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fulf i l led by enploying two continuous miner units working 234

days per year at an average individual production rate of 875

tons per machine shift. fndividual unit production rates vary

from the average depending on rnining conditions, seam thickness,

and operat ional  mode. (Operat ional  modes include: (1)

development advance, (2) production advance, and (3) production

retreat.  )

UINE EOUIPMENT

Many pieces of major underground ancil lary eguipment

are ut i l ized at  Des Bee Dove Mine to promote safe and eff ic ient

operat ion of  the cont inuous nining uni ts.

Des Bee Dove Mine is a trackless mine. Men and

materials are delivered by rubber-tired diesel tractors and

mantrips throughout the mine. All principal in-mine haulage of

coal is by belt conveyor. Of the six entries in the main entry

systems, one entry is dedicated urainly to conveyor and one to

roadways for diesel haulage.

Table 5 l ists the major ancil lary equiprnent used in Des

Bee Dove Mine.

TABLE 5

DES BEE DOVE }IA.]OR I'NDERGROUND
(lNhen mine is actively

Continuous lt[ining Units

2 Continuous lliners

6 Shuttle Cars

4 Scoops

N-ICTLT,ARY EQUrP!,fENT
operating)

General Mine

2- Compressors

L9 Transfoqmers

52  t240  r '
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3 Roof Bolters

25 Rock Dusters

6 Power Centers

2 Feeder Breakers

2O r  800 t  36n Conveyors

33 - Conveyor Drives

3 Foam Generators

5 l{elders

4 - Battery Chargers

General Mine

12 Diesel  Personnel
Isuzus

4 Diesel  Mantr ips

24 Mater ial  and
Eguipment Trailers

5 Diesel  Mater ial
Tractors

10 TooI and Mater ial
Carts

Continuous Uining Units

ENGINEERTNG PRTNCIPLES AND TECHNIOUES

A variety of engineering principles and techniqpes are

applied in the Des Bee Dove Mine operation. Principles of

engineering enployed are those associated with standard prudent

mine engineering practice. Enplolment of knowledgeable,

experienced personnel makes application of such principles

possible. Engineering design techniques include computer

sinulation of coal extraction, venti lation, and punping systems,

along with research and testing in rock mechanics and subsidence.

Long-range mine planning by computer simulation plays

an important role in design. Computer simulation of coal

extraction assists the engineers in proj ecting annual tonnages
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and sequencing extraction in sections. Computer based long-

range planning hetps to maximize annual production and better

ut i l ize cont inuous nining uni ts.  The two seam nature of  the

property and consequent need to extract upper seam sections in

advance of lower seam sections increases the value of these

s imula t ions.

venti lation and dust suppression are essential in

underground nining operations. Delivering air and water from

their  respect ive sources to ful f i l }  these needs can become

compl icated in a large operat ion. s i rnulat ions of  vent i lat ion and

hydraulic networks play a signif icant role in planning for future

needs and install ing systems for delivery. Des Bee Dove Mine

planning includes these vent i lat ion and hydraul ics s imulat ions.

SIGNS AND UARKERS

signs and narkers wi l l  be made of durable mater ial ,

such as thin sheet metal, and wil l  be maintained during the

conduct of all activit ies to which they pertain or unti l  bond

release. Each type of sign and marker wil} be uniform design and

shape and wil l  be located so as to be easily seen and read.

Perimeter, buffer zone and topsoil markers wilr be

approxinately l.Ofr x 14rr, be post mounted, and read frPerimeter Do

Not Disturb, Buffer zone Do Not Disturb, or Topsoilr l

respectively.

on the day in which blasting occurs, a portable sign

which says ffWarninft: Explosives in Userr wil l  be displayed near

the entrance sign. The innediate vic ini ty,of  blast ing wi l l  be
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marked with red flagging or red cones.

A mine permit  ident i f icat ion sign wi l l  be placed at

each point of access from public roads to areas of surface

operat ions and faci l i t ies within the perrni t  area. The sign wi l l

state the faci l i tyts name, owner/operator address and phone

number,  Utah Reclamation Permit  No.,  I ISHA ID No.,  and NPDES

Petmit  No. The sign size wi l l  be approximately 4Orr wide by l ,8r

h igh .

Upon cessat ion of  operat ions or bond release signs and

markers wil l  be removed as appropriate.

(R614 -3oL -5Ls )

In the event any potent ial  hazard exists,  develops or

occurs in association with slides and/or impoundment structures

which may have an adverse effect  on the publ ic,  heal th,  sdfety,

property and environnent, the Division wil l  be promptly notif ied

and the Operator cournits to comply with any remedial measures

required to protect and ensure the health and safety of the

publ ic.

l l though the Des Bee Dove Mine facil i ty is currently

idled, the facil i ty is visited weekly by the Operator for routine

naintenance and inspections. Should a hazard exist or occur,

personnel have been instructed to notify the mine operator I s

office in Huntington, Utah, who wil l  coordinate and implenent any

emergtency procedures and remedial measures to be taken.

h-here temporary cessation of operations is necessary

for a period beyond 30 days, the applicant wil l  subnit the proper
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not i f  i ca t ion and in foraat ion requ i red o f  R514-301-515.300 to  the

D iv i s ion .

MTNE FACTLITIES

INTRODUCTION

Des Bee Dove Mine faci l i t ies are located on 20 acres in

an unnamed wash on the perimeter of East Mountain. The natural

terrain is rocky, dry and very steep with moderate vegetation.

Surface faci l i t ies include the fol lowing: access haul road,

sediment pond, earthen structures, coal  stockpi le,  t ipple,

faci l i ty conveyors,  parking lot ,  of f ice-bathhouse-warehouse,

underground shop, materials storage areas, access and service

roads, mine vent i lat ion fans, power supply and substat ion,

potable water system, sewer treatment system, and drainage

systems. Disturbed areas are, mine area proper ,  20 acres; access

haul  road (2 .8  n i les)  ,  50 acres;  and sed imentat ion pond area and

access road,  8 .  0  acres.

Speci f  ic locat ions of  mine faci l i t ies are shown on l {aps

3-5 and 3-7  .

A l l  fac i l i ty  p lans are  on f i le  a t  Pac i f iCorp E lec t r ic
?

Operat ions FueI Resources, 324 South State,  Sal t  Lake City,

Utah. They are avai lable for publ ic inspect ion. Faci l i ty

photographs are in Appendix fX.

With the exception of mine roads and conveyors ' a

narrat ive fol lows explaining the construct ion, use, Rdintenance,

and removal of the aforenamed facil i t ies. , 
'
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DA},IS. E},TBANKII{ENTS. AND OTHER TMPOTJNDT{EN?S

Sedinent Pond A pond has been designed and

constructed for sediment control at Des Bee Dove Mine. The pond

design capaci ty is 19 .  I  acre-feet ,  2 .  O acre-feet for sediment and

17.8 acre-feet for runof f  .  The pond design wi l l  i rnpound runof f

f  rom the 1"0 year /  24 hour storm as determined f  rom the N. O. A. A.

At1as 2.  A grouted r ip-rap spi l lway is instal led in the dam to

provide controlled release of runoff from storms in excess of the

10 year /24 hour  prec ip i ta t ion event .

During pond construct ion, inspect ions were conducted by

a professional engineer.  Detai ls of  pond construct ion are in

Appendix VIIf together with reconstructed dimensions after the

inundation of the 100 year storm of August 1983. Reconstruction

of the pond was completed under the direction of, and inspected

by, a nroflssiona.l englng:er. 
_ 

Th-" po_ry! is inspec!"d 
"a 

least

yearly by a profe3sionbl engineer- of by a specialist experienced

in the construction of impoundments.

Slopes constructed on fi l l  have been revegetated to

min imize eros ion.

Maintenance of the sedinent pond includes guarterly

inspect ions and discharge monitor ing. The quarter ly inspect ions

for appearance of structural weakness or other hazardous

condit ions are conducted by a gual i f ied person. A report  of  the

inspect ions is prepared and retained at the mine f ie ld of f ice.  A

€d,  pro fess iona l

y  ( the Div ls ion)

cert i f ied annual repor

engineer is subrnitted

ApR-8ff i
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summariz ing quarter ly inspect ions in accordance with R645-301-

514 .3L2. The pond wi l l  be dredged of sediment when sediment

vo lune is  608 o f  des ign capac i ty .

Reclamation of  the pond wi l l  complete the proposed Des

Bee Dove reclamation process. The pond wi l l  be al lowed to dry

fol lowed by backf i l l ing and grading. Graded contours wi l l  be

compat ible with the natural  surroundings, Revegetat ion wi l l  be

perforned as out l ined in Reclamation Plan.

N

APR-8ff i
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During construct ion, excess mater ial  was placed below

and adjacent to the sedinent pond. This snal l  d isturbance (O.?7

acres) has been included in the permit  appl icat ion and wi l l

provide the needed reclanation materials for the sedimentation

pond after nining. Contemporaneous reclamation includes

revegetation seeding completed in August 1984.

Earthen Structures Five major earthen structures are

uti l ized at Des Bee Dove i l ine for support of facil i t ies. They

are ident i f ied  as  fo l lows:

1. Tipple Area Structure

2. Bathhouse Area Structure

3. Coal Stockpi le Structure

4. Deseret Portal Structure

5. Beehive Portal Structure

Construction details of earthen structures are included

in Exist incr Structures.

Largest of the earthen structures is the tipple area

strueture providing 4 .  L acres of  working area. Tipple,  mater ial

storage'  fuel  faci l i ty,  auxi l iary coal  stockpi le,  and access road

are supported by this structure.

The bathhouse area structure occupies 2.L acres and

supports off ice-bathhouse-warehouse, parking lots, and material

storage shed. This structure is most ly asphalt  surfaced.

Less than one-half acre is occupied by the coal

stockpile structure. Short tera stockpiles are repeatedly

constructed here for surge control of the run-of-mine product.

3  - 21



Deseret portal  structure, most ly cut and some f i I l ,  is

founded on the Starpoint Sandstone. This 0.9 acre structure

supports Deseret #f  vent i lat ion fan, main substat ion, coal

transfer structure, conveyors,  stacking tube (ut i l ized as a coal

transfer)  ,  mater ial  storage, t rash bin,  and portal  access road.

Beehive portal structure occupies 1. 1 acres and

supports uraterial storage, Litt le Dove conveyor, a coal transfer

structure, Li t t le Dove vent i lat ion fan and a trash bin.

Some small road cut structures are uti l ized for support

of  the cul inary water storage tank, Beehive vent i lat ion fan,

Deseret *Z vent i lat ion fan, secondary substat ion, and auxi l iary

water storage.

Maintenance of the structures is minimal.  Per iodic

inspections wil l  be made to obsenre changes in stable structure

condit ion. Resurfacing of  parking areas and regrading of

graveled surfaces wi l l  be done as needed. Surface drainage

structureg wil l  be inspected and cleaned as needed to ensure

proper drainage and promote stabil i ty.

Details of earthen structure reclarnation are included

in Reclamation l lan.

OVERBURDEN AI{D TOPSOTL HANDLTNG AND STORAGE

At present, no facit i t ies exist specif ical ly for

overburden and topsoil handling and storage at Des Bee Dove Mine.

All overburden removed in the nine area has been- util ized as

cons t ruc t ion rna te r ia1 fo rear then f i11s t ruc tu reS.The
:

activities occurred prior to Lg77.
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COAL HANDLING FACILITIES

Des Bee Dove coal handling system is designed to

collect coal on a conveyor and transfer system and prepare three

separate faci l i ty products.  A descr ipt ion of  the coal  handl ing

system follows. Components of the coal handling system are shown

on  Maps  3 -6  and  3 -7 .

Faci l i tv Convevors Al l  faci l i ty conveyors are

separately ident i f ied and discussed in Transportat ion Faei l i t ies,

Transfer Structures Three separate transfer

structures are ut i l ized in the Des Bee Dove coal  handl ing system.

The 15rr x Ofr run-of-mine product is conveyed out of the

mine direct ly to the stacking tube.

An 80 | stacking tube arrangement is uti l ized to

transfer Litt le Dove coal to the Deseret portal area for transfer

to the coal  stockpi le.  The stacking tube transfer col lects run-

of-mine coal and delivers it to a concrete surge bunker at the

base of the tube. Coal is reclaimed via t iro vibratory feeders at

the base of the bunker for transport to the Deseret portal

t ransfer structure.

Deseret portal transfer structure receives run-of-mine

product from Deseret portal and Litt le Dove portal. Coal f low is

diverted past an adjustable flop gate onto main and/or auxil iary

coal stockpi le feed bel ts.

AlI transfer structures are steel frame construction on

concrete foundations. 
'

Standard mechanical maintenance procedures are applied

' ' '  ,  :  
"  
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on transfer structures to ensure smooth operation. Transfer

chutes are enclosed and inlets and outlets are rubber curtained

to urinimize contribution of fugit ive dust.

Al l  t ransfer structures wi l l  be disurant led and sold for

salvage or scrapped during reclamation. Concrete foundations

wiI I  be removed, broken up, and used for coarse backf i l l .

Coal Surge Bin and Stockpi le Coal is col lected from

the main stockpile feed conveyor in an 800 ton capacity coal

surge bin which del ivers direct ly to a reclaim feeder.  The

surgebin automatical ly overf lows into auxi l iary storage adjacent

to the bi .n.

Run-of-mine product is diverted out the auxil iary

stockpile feed conveyor for further stockpil ing when the overflow

stockpi le is f  i l Ied. Maximum coal stockpi le capaci ty is 1"0, 000

tons. Coal is moved to a reclaim feeder by rubber-tired front-

end }oader.  Stockpi les are usual ly depleted within one month of

or iginal  placement.

ltaintenance of the stockpile area is minimal. Coal

stockpi les are moved and cleaned up as soon as possible to

rnininize chance of spontaneous combustion. Drainage ditches are

kept clear to ensure adeqreate drainage of the stockpile area.

Pr ior to f inal  reclamation, al l  coal  wi l l  be cleared

from the stockpi le area. The concrete surge bin wi l l  be

demolished and used for coarse backfi l l .  The earthen structure

support ing the stockpi le wi l l  be reclained as detai led in
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Reclarnat ion P lan.

A single vibratory feeder is

ut i l ized to reclaim coal f rom the short- tem stockpi le onto a 35tt

t ipple feed conveyor. The run-of-mine product passes two tranp

iron uragnets before enter ing the t ipple for screening, s iz ing,

and separat ing. The t ipple siz ing and separat ing circui t  is

i l  lustrated in Figrure 7 .

Run-of-mine coal  is screened of -1,  5/8" s ize before

crossing a picking table.  Rock and trash are picked from the

product streara on the picking table and separated. Rock drops to

a bony bin and trash is swept to a trash pi le beneath the t ipple.

The -1 5/8" s ize coal  is del ivered to a power plant feed bin (bin

# f  on  F igu re  7 ) .

Lump coal (+6tt) is screened from the product stream and

collected in a lunp coal bin or delivered for further crushing.

AII  +1tr  coal  f rom the second t ipple screen (double-deck) and

excess lunp coal are fed through a Jeffrey Flextooth Crusher and

recirculated to the double deck screen for further separation.

Ttto products are collected from the double-deck screen

and removed from the product stream. Minus 3/L6n size is

del ivered to a plant feed product bin (bin #z on Figure 7) .

Minus 1rr  to plus 3/L6tt  s ize is col lected for L.  D. S. Church stoker

coal or diverted to plant feed bins when the stoker coal  bin (#g

on F igure 7)  is  fu l l .

Al l  product bins are instal led with overf low bypass

systens except the lurnp coal bin. Using the identif ication : ,
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nunber of  Figure 7 ,  b in #f  overf lows to bin #2. Bins *Z and #f

overf low to bins *S and #6.

Bin #f  shich col lects power plant feed product (-1

5/8"1 holds 285 tons maximun. Al l  other bins,  including the bony

(r.raste rock) bin,  hold a maximun 150 tons.

Plant products are generally gravity fed from the bins

and conveyed out the base of the tipple into trucks for transport

to var ious dest inat ions. Power plant feed (-1 5/8",  is t rucked

predominantly to UP&L-Hunter Power Plant. Some power plant feed

is trucked from Des Bee Dove Mine to UP&L| s Carbon Power Plant.

Lump coal ( +6 tt ) is sold to enployees or the L. D . S . Church .

Stoker  coa l  is  so ld  to  the L .D.S.  Church.

Tipple construct ion is steel  f rame. Most t ipple

components are metal construction. Standard building maintenance

procedures are applied on the tipple to promote safety and

uti l i ty. Standard mechanical naintenance procedures are followed

to ensure smooth operation and long l i fe of moving parts.

During reclamation, the t ipple wi l l  be dismant led.

metal  and mechanical  parts wi l l  be sold for salvage or scrapped.

Concrete foundations wil l  be broken up and used for coarse

back f i l l .

When insufficient trucks are available to adequately

deplete the run-of-mine coal  stockpi le,  t ipple processed coal  is

released and placed in a stockpi le in the t ipple yard. The

t ipple yard stockpi le has a maximum capaci ty of  8r500 tons. Coal

is stockpi led here only temporar i ly for per iods less than a week.
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CoaI is loaded from the stockpile by rubber-tired front-end

Ioader .

The tippre yard stockpile requires no maintenance,

Al l  coar wi l l  be removed from the t ipple area pr ior

reclamation. Detai ls of  t ipple area reclamation are included

Reclamation Plan.

WASTE ROCK AND NON-COAL WASTE DISPOSAL

A copy of waste rock disposal plans for the Des Bee

Dove l*l ine are included in Appendix v. See Cottonwood/Wilberg

appl icat ion for reclamation.

Non-coar waste is hauled from the mine and praced in

concrete trash bins near the mine portals. Two concrete bins are

ut i l ized at  Des Bee Dove Mine. Locat ions of  these bins are shown

on Maps 3-7 and 3-8. Trash is removed from the coal product

stream and staeked in a pile beneath the tippre.

Non-coar wastes are cor lected per iodical ly f rom the

trash bins and t ipple trash pi les and disposed of in a State

approved disposal area.

The trash bins reguire no naintenance.

During reclamation, concrete trash bins wil l  be broken

up and used for coarse backf i l l .

OTHER MINE FACTLITTES

off ice-Bathhouse-warehouse A 210'  x 80r steel  f rame

to

in

bui ld ing is  u t i l i zed for  o f f ice ,  bathhouse,

facir i t ies at  Des Bee Dove ! [ ine. The baslc

consists of  steel  reinforced concrete f Ioor,

and warehouse

building construction

pre-fab steel
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f raming, and heavy gauge aluninun exter ior (walts and roof)  .

Approxinately 3r200 sg. f t .  are occupied by of f ices for

adrninistrativ€, clerical , saf ety, and engineering personnel .

of f ice area inter ior consists basical ly of  wooden stud framing,

sheet rock and wood paneled wal ls,  I inoleum f loors,  and

acoust ica l  t i le  ce i l ings.

The burk  o f  the bu i ld ing (8 ,800 sg.  f t .  )  i s  ded icated

to bathhouse space which includes showers, lockers, bathrooms,

and lanp room faci l i t ies for miners and supervisors.  rnter ior is

basical ly concrete block wal ls,  bare concrete f loors,  and open

ce i l  ings .

The remain ing 4rgOO sg.  f t .  o f  bu i ld ing space is

ut i l ized for storage of snal l  parts,  mater ials,  and machinery

requiring cover and security.

Standard building maintenance procedures are followed

to maintain the of f ice-bathhouse-warehouse.

During reclamation, usable interior components wil l  be

salvaged and the building wil l  be denolished and removed from the

premises. Concrete floors and foundations wil l  be broken up and

used for coarse backf i l l  mater ial .

Parking r.ot A L.8 acre asphalt surfaced parking area

is located near the office-bathhouse-warehouse for use by mine

personnel.  Approximately 75 designated parking spaces are

provided. A 4 to 6 inch thick asphalt surface covers the parking

area. Asphalt  berms and steel  guard rai ls l ine the outside edge

of  the lo t .  ,



Runoff from the parking areas is collected within the

asphalt berms and directed through the surface drainage system to

the sediment pond. The parking lot is cleared of snow and debris

and resurfaced as needed.

Asphalt wil l  be broken up and used for coarse backfi l l

during reclamation.

Underground Shop - An underground maintenance shop is

located at Des Bee Dove l t ine. I t  occupies approximately 11100

sq. f t .  just  inside the portal  opening. The shop entrance is

concrete block including an 8f x l ,5t  rol l -up steel  door.

Interior is roof bolted and shot creted walls and ceil ing with

concrete floor.

The underground shop is used for periodic maintenance

and minor overhauls on small equiprnent such as tractors, scoops,

and t ra i le rs .

Standard building maintenance procedures wil l  be

followed on the underground shop to ensure good housekeeping and

order.

Reclamation for the shop wil l  include salvaging of

usable interior components, demolishing the entrance, and sealing

and backfi l l ing the portal.

l taterial Storage Areas Approxirnately one acre of the

t ipple f i l l  structure is designated for mater ial  storage. I tems

stored in this area include new and used eguipment and materials

such as steel  beams, sheet netal ,  conveyor bel t ,  wood beams,

tiurbers, and power cable. This naterial storage area is gravel
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I
surfaced and fenced.

in  th is  area.

A concrete sal t  storage bin is also located

Al l  outside mater ial  storage areas are gravel  surfaced.

South of the office-bathhouse-brarehouse in the parking

lot  is a mater ial  storage shed. The shed is set on steel  pipe

stands about 3 feet of f  the ground. I t  is 15O t  long, 10 |  deep

and L2'  high with a gradual ly s loping roof.  Shed construct ion is

steel  wal ls,  roof and shelving with concrete f loors except for

one small extension of the shed on the far south end which is

wood with concrete floor set on the ground. Chain-l ink gates on

the front of the shed provide the reguired security,

Items stored in the shed are materials and machine

parts requiring l inited security and cover.

portals

Beehive

timbers,

Beehive

outside

snow and

Deseret storage area is located outside the Deseret

and occupies space either side of the access road to

portal.  Materials stored here include crib blocks,

concrete blocks, bagged rock dust, and roof bo1ts.

Beehive and Little Dove storage area is just outside

portal. Items stored here are the same as those stored

Deseret portal.

l,taintenance of the outside storage areas are lirnited to

debris removal and resurfacing as needed.

During reclamation, material storage areas wil l  be

cleared and reclained as outl ined in the Reclarnation_Etan.

Fuel Facil i t ies and oil Storage Tr4o separate fuel

fac i l i t ies  are  u t i l i zed a t  Des Bee Dove Mine. ,  They are
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ident i f ied  as  fo l lows:

1. Lower FueI Faci l i ty

2 .  Water  Tanker  Fue l  Fac i l i ty

Lower fuel  faci l i ty is located on the west s ide of  the

t ipple yard on a smal l  rock and soi l  embankment.  Two diesel  fuel

tanks are  in  use wi th  L ,  000 and 500 ga l lon capac i t ies .  one o f

the tanks is set direct ly on the f i l l  and one is on a metal

s tand.

Due to the dry nature of the mine, water was trucked

and punped to  the mine for  use in  coa l  dust  suppress ion.  A 3ro09

gal lon diesel  fuel  tank is provided near the pump house for

refuel ing of  the water del ivery truck. This faci l i ty is no

longer used but is retained for emergency use.

Fuel tanks are clearly marked identifying the flammable

nature of  their  contents.  These faci l i t ies are placed to

el iminate the chance of col l is ion with mobi le nachinery.

rn  con junct ion wi th  recramat ion,  a l I  fue l  fac i l i t ies

wil l be removed and sord for scrap or salvaged.

Four 150 HP, axial  f low fans

are ut i l ized to vent i late the Des Bee Dove Mines. They are as

fo l lows:

1,. Deseret #f

2.  Deseret  #Z

3. Beehive Fan

4.  L i t t1e Dove

Each fan is electr ic motor

Fan

Fan

Fan

dr iven. Each fan vent i lates by
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exhaust ing air  f rom the mine through a portal  opening r . r i th the

exception of Beehive fan which draws exhaust air through a

shal low shaft .  AII  these fan instal lat ions are set on concrete

foundat ions.

During operat ion, the fans are inspected dai ly and

greased as needed. l {echanical  maintenance procedures are

fol lowed to keep the fans operat ionar at  alr  t imes.

During reclamation, the fan instal lat ions wi l l  be

d ismant led and sa lvaged.  The fan por ta ls  w i l l  be  sea led.  The

Beehive vent i lat ion shaft  wi l l  be plugged and capped from within

the mine. Concrete foundat ions wi l l  be broken up and used for

coa rse  back f i l I .

Power Supply and Main Substat ion Power is suppl ied to

Des Bee Dove Mine from a 69 I$/ fed substation which transforms

the uti l i ty serrrice down to the uti l ization level of the mine and

surface faci l i t ies.  The ut i l i ty ser:rr ice to the main substat ion

arong the h i l l s ide east  o f  the sur face fac i l i t ies .

The power supply system was installed and is maintained

by utah Power & Light company southern Division.

At the end of mine l i fe, the system wil l be removed by

Utah Power & Light Company Southern Division. Gravel and

foundat ion nater ial  f rom the substat ion wi l l  be used for

back f i l l .

WATER POLLUTION CONTROL FACTLTTIES

Drainaqe Svstem Des Bee Dove drainage system is

and contrlol sediment frorn a
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10 year/24 hour precipi tat ion event.  No perennial  streams are

located in the Des Bee Dove drainage. System col lect ion and

cont ro l  are  i l lus t ra ted in  Map 3-9 .

Runoff  is col lected from Des Bee Dove drainage

ttdisturbedrf and tfundisturbedtr areas and passed to the sediment

pond - The sediment pond and drainages are designed to adequately

handle all runoff from the Des Bee Dove drainag€.

The drainage system consists of  open di tches, bermed

roadways, and culverts which col lect  runoff  and divert  i t  into an

unnamed tr ibutary of  Grimes Wash and ul t imately into the Des Bee

Dove sediment pond.

Disturbed areas of the Des Bee Dove mining complex

totals only 24.5 acres including the sedimentat ion pond. Tlre

area designed for collection and sediment control totals over

2g7.7 acres (see Sedinentat ion Pond design calculat ions Appendix

vrr)  .  Based on the restr ict ive topography, th is design

encompasses all of the canyon in which the mine area is located.

Runoff is handred by an underground piping system

together with ditching along access roads which traverse the

mining area (refer to drainage Map 3-g) .  Diversions are sized

and placed using a 1,0 year/24 hour storm event (calculations

included) peak f lows approach ZOO cfs.

The 24 and 36- inch culverts on pads #1 and #Z have the

fol lowing f low character ist ics with the head water depth to

culvert  diameter rat io egual to L.  Culverts are instal led on,a

2Z  s l ope .
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Diameter
(  inchesl

36
24

Veloc i tY
(  fos)

4 .2
3 .2

Dischatge
(c f s )

30
10

Runo f fwa te r s f l ow ingo f f t hecanyonwa l l sw i l l be

corlected in the main nining surface drainage system' As the

mines are situated in a dry wash, storn runoff is controlled by

open ditches and berms constructed within trre roadways which wind

through the facil i t ies to the bottom of the main loadout

structure where a rarge curvert drains the water into the natural

wash bed berow the mine proper.  Hydrol0gica} calculat ions for

the 1,O yeat/Z4 hour storm event are found in Appendix vII '

Thed i ve rs i on fo rd i r ec t i ng theco l l ec tedwa te rs i s

located across the major f i l l  structure (#r1 ' water is released

adjacent to the existing g.-inch half round c!''p culvert which

drains the entire mine area' see water collection and diversion

drawings in r{ap packet 3-11. Arl waters drained from either

disturbed or undisturbed areas are passed ttrrough a 19 ' 8 acre

foot sedimentation pond rocated further down the dry wash

channel.

Ma in tenanceon thed ra inagesys te rncons i s t so fannua l

inspection and creaning of ditctres and culverts ' Trash and

debris are removed and necessary repairs are made to ensure

smooth oPeration of the sYstem'

During reclamation' a

installed and made oPerational '

r ev i sedd ra inagesys temwi l l be

Details are included in
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Rec lamat ion  P lan .

Mine water Des Bee Dove l l ine is a dry mine. There is

no discharge from the nine. Water must be obtained for use in

the mine from outside sources. A potent ial ly stable source of

mine water has recently been tapped through Deer Creek Fault from

Cottonwoodr/l{ i lberg Mine into the Litt le Dove sump. To better

ut i l ize the excess mine water f rom the Cottonwood/Wilberg Mine, a

connection has been made through Deer Creek Fault and water is

col lected and used in the Des Bee Dove Mine. This source

suppl ies the needs of the ent i re mining complex. (See Route

D iag ram,  Page  3 -37 .  )

some of the water from Deseret sump is uti l ized for

dust suppression and washdown in the tippre.

The mine water system is maintained to ensure ad,eguate

supply to the mine and zero discharge from the mine.

rn order to provide one source of water in the mine , a

trucking and punrping system has been installed at Des Bee Dove

Mine. A tanker truck collects and delivers water from the

entrance to Danish Bench road (off State Highway Zgl up to a

l '0,  000 gal lon bur ied water tank below the mine area. Water is

punped from the buried tank through a 4n line up to the Deseret

sump. The tmcking and punping system lri l l  be maintained as a

backup for the in-nine source.

During reclamation, exter ior pipel ines, tanks and

pumping systems wil l  be dismantled and removed frorn the prernise,s.

Fur ther  rec lamat ion wi l l  be  per forured ds,out l ined in  Rec larnat ion
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P lan .

Cul inary Water Systern A system has been instal led to

treat water from the Deseret sump for the needs of the mine

faci l i ty.  The water t reatment systern treats LO gpn of water for

storage and use in the exist ing cul inary water system. The

system was designed and instal led with approval  f rom the Utah

State Department of  Social  Senrices.

System naintenance is performed as needed to promote

smooth operat ion of  the system and to ensure compl iance with

State cul inary water standards.

Dur ing rec lamat ion,  the cu l inary  water"sys tem wi l l  be

dismant led and sold for salvage or scrapped.

Sewer Treatment System Sewage from the office and

bathhouse is col lected in a single 2,5OO gal lon sept ic tank

located underground just south of the office-bathhouse-warehouse.

Effluent from the septic tank is carried by the 5-inch diameter

pipel ine to an absorpt ion f ie ld located in the t ipple area f i l l

structure. The sever treatment provided fulf i l ls State and local

county health codes.

The sewer treatnent system requires no maintenance.

For reclamation, the sewer l ine wil l  be sealed and

remain in place. The sept ic tank wi l l  be opened, pumped dry,

backf i l led and abandoned. The absorpt ion f ie ld wi l l  be lef t  to

dry out.

Alternative Sediment Control Areas Distrubed areas

which cannot be reasonably t reated by a si l tat ion structure

( i. e. , sediment pond) due to remote geographic locations and

small areas not justifying a sediurent pond but which iannot neet
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e f  f  l uen t  l - im i ta t . i ons  w i thou t .  t rea tment ,  a re  cons idered

AI  ternat  ive Sediment  Contro l  Areas (ASCA) These  a reas  a re

t rea ted  by  t .he  bes t  con t ro l  techno togy  ava i lab l -e  wh ich  inc ludes ,

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

s t rawba les ,  g rave l  f  i l t e r  d i kes ,  check  dams,  sed j -ment  t raps  and

m u l c h e s .

A  l -  i  s t  o f  the  ASCA'  s  w i th in  the  permi t  a rea  i  s  f  ound  in

Table 7, Page 3 -4 0 (,1S;€€;'':F..I.at€.i..ri3'.-.3:d:.',.
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TABI,E 7

DES BEE DOVE I'TINES

ALTERNATIVE SEDII'IENT coNTRoL AREA (ASCA)

SITE IPCATION gEDIUENT CONTROL

Strawbales/Sedinent
TraP

Si l t  Fence/Sedinent
TraP

t
DRAWING

Packet 3-7
cM-1,0388-DS
3o f3

Packet 3-7
cM-10388-DS
3o f3

Acres

any 1 day and a

daYs .

during a

ACREAGE

.77

. 4 7

O F  D I S T .
ACRES

1

Subsoi l  Storage
(Sediment Pond)

Old PurnPhouse
Area

. 6

TOTAL
L . 2 4

collectable drainage fron these areas will be sanpled when practical

for the following Parameters:

1) Iron, total ? ' 0 mg/L for anY I '

3.5 rrg/L for 30 consecut ive daYs'

day and a dailY average of

2) TSS (Total Suspended Solids) - 7 o mg/L for

da i l yaverageo f35mg/L fo r30consecu t i ve

3)  pH -  Wi th in  5 '0  to  9 '0  a t  a l l  t imes '

4) SS (Sett leable Solids) - '5 mL/L; measured

PreciPitation event'

To ta }Runof fVo l r rmeCa lcu la t ions fo rASCA:

10 Yr. 24 hr '  Event = 2 'O inches

S=1000 -10
CN

S = Infi l tration DePth

CN = Cur:tre Number
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a = (P-0 .2s)z
P +  0 .8S

a = Runoff in inches

P = Precipi tat ion in inches

Subsoi l  S torage:

CN =  89  (See  Tab le  7 .1 )

Range, Poor,  Soi l  Group D

S  =  L .24

a =,  l - .03 inches over  .77 acres

Runoff  Vo1ume = 2879 cu. f t .

Old Punphouse Area:

CN =  79  (See  Tab le  7 .1 )

Range, Fair ,  Soi l  Group c

S  =  2 .66

a = .52 inches over  .49 acres

Runoff  Vo1ume = 887 cu. f t .
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TABLE 7 .L
SCS RUNOFF CURVE NU}{BERS

SOIL GROUP
I"ANDCOVER CONDITION A B C D

VIRGIN I"ANDS

Forest

Farmstead

Meadow

Pasture/Range

REGRADED - REVEGETATED

Close Seeded Legumes
(Contoured & Terraced)

Smal l  Grains
(Contoured & Terraced)

Row Crops
(Contoured & Terraced)

Fal low

CLEARED U}IVEGETATED

Dirt Roads

Hard Surface Roads (or pit)

Paved Surfaces

Good

Fa ir

Poor
Fa i r
Good

Poor
Good

Poor
Good

Poor
Good

45
35
25

59

30

49

63
5l_

5t-
59

66
62

77

6 6
6 0
5 5

7 4

5 8

6 9

7 7  8 3
7 3  7 9
7 0  7 7

8 2  8 6

7 L  7 8

7 9  8 4

80  83
76  80

79  82
78 81"

80  82
78  8L

91  94

87  89

90  92

98  98

73
57

72
70

74
7L

86

72

74

98

82

84

98

* Reference

A Compliance lttanual l[ethods For Meeting OSM Requirements,
Skel ly and Loy, l - lcGraw-Hi1l ,  Inc.  ,  !97g. pp 6-32
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UNDERGROUND DEVEI,oPTIENT WASTE DTSPOSA! (R614-30].-  52L, 143 )

The underground development wastl rock disposal and

reclamation plans are found in the Cottonwood/Wilberg Mine Waste

Rock Storage Faci l i ty Volurne and Appendix V of th is PAP.

TRANSPORTATION FACTLITIES (R6L4-30 L-527')

Des Bee Dove l l ine operat ion ut i l  izes roads and

conveyors in associat ion with faci l i t ies descr ibed in Operat ion

PIan.  A l l  por ta l  fac i l i t ies  are  shown on drawings 3-6  and 3-7 .

A descr ip t ion o f  the const ruc t ion,  use,  rd in tenance,  and removal

of  each transportat ion faci l i ty at  Des Bee Dove Mine fol lows.

PRIMARY ROADS (R614-301-527.  L20)

Trucks hauling coal from the Des Bee Dove Mines uti l ize

both the county road system and the 2.9 mile long bypass road to

access the state road leading to the Hunter plant.

Prior to conpletion of the Des Bee Dove/Wilberg

Junct ion Road (June L983 )  ,  access to the mines was along a county

road located on Danish Bench. Present traff ic is routed along

the new road to avoid co-mingl ing with rocal  t raf f ic.

construct ion of  the z.g mi le road benef i ts two smalr

rural conmunities, Castle Dale and orangevil le, by diverting

traf f ic away from the townsr main streets.  General ly,  th is

segrment of road is located in heavily eroded blue shale (Masuk

Sha1es) where steep, barren slopes are predominant features.

surface f lows are col lected and channeled.. in smal l

washes which eventuar ly drain into Grimes wash. 
'

widths of  the r ight-of  -way vary depending on s: i  zes of
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the cut-and-f i l l  sect ions. Of the 86+ acres of  road r ight-of-way

approxinately 50 acres of  disturbance reguires reclamation.

Rec lamat ion is  inc luded under  R545-301-534,  R545-301-353 and

R645 -301 -242  t h ru  R645 -301 -252  .

The mine access road is approxinately 3,3OOt long

beginning at the mine gate and terminating at the mine offices.

Plans and selected cross-sect ions are included in Map 3-9.

During operat ion, the nine access road is used dai ly

f or access by mine labor and service personnel. f i .r ice yearly the

mine access road is ut i l ized for catt le dr ives to and from East

l , lountain graz ing area.

Detai ls of  road removal are included in Reclamation

EL-an.

ANCTLLARY ROADS (R645-3O1-527.  110)

AIl roads which are not designated as primary roads are

considered anci l lary roads. No del ivery and/or service personnel

use these roads. The anci l lary roads include:

1. Portal  Access Road

2. Pumphouse Access Road

3. Sedinent Pond Access Road

4. Beehive lt l ine Substation Access Road

fi.r ice yearly the portal access and Beehive lt ine

substation access roads are used for cattle drives to and from

the East lr lountain graz ing area .

The portal  access road construct ion consists of

compacted so i l  and grave l  sur face.  Road wid th  averages z} t .
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Because of steep terrain,  large soi l  berms or steel  quardrai ls

have been constructed for safety. The road gradient averages

about 1Ot overal l .  Again,  the steep terrain prohibi ts more

gradual gradients without further extensive construction'

Anci l lary road maintenance includes per iodic

resurfacing, snolf removal, and drainage inspection and cleaning

as needed.

EAST I{OI'NTAIN ACCESS

A steep, narrow trail was constructed from the Beehive

3  -4  4 .1
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Mine pad to the top of  East l ' Iountain.  This t rai l  is  used f  or

I to.ring cattle to and from federal grazing leases each year'

No inprovenents are expected during the active roining

per iod.  Th is

CONVEYORS

access i sno t cons ide redp r ima ryno ranc i l l a r y .

utirized,""::: ::x:"":- """:'il;,r;'
outside the mine'

1 ' Litt le Dove ConveYor

2. Transfer Reclaim ConveYor

3. Deseret ConveYor

4. Main StockPi le 'Feed ConveYor

5 ' Auxil iary Stockpile Feed Conveyor

6. TiPPle Feed ConveYor

7. TiPPle Process ConveYor

A1r conveyors from portar to stockpile are 42tt wide and are

idrer_supported with the exception of the Hain stockpire Feed

conveyor, which is wire rope-supported- steer frames for the

conveyor supports are anchored to concrete foundations '

TheL i t t l eDoveConveyo r i sa run -o f -m ineconveyo r

which brings the coal out of the nine and delivers it directry to

the stacking tube transfer'

Transfer Reclaim ConveYor

coal from the base of the stacking

the Deseret transfer '
run-of-mine coal Production

Deseret ConveYor delivers

3-45
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f rom Deseret and Beehive mine operat ing sect ions to Deseret

transfer.  An in-nine coal  t ransfer del ivers coal  f rom Beehive

Mine to Deseret l t ine.

I t ta in and auxi l iary stockpi le feed conveyors del iver

coal  to the run-of-nine stockpi le area.

Tipple feed conveyor is 36fr  wide and del ivers coal  f rom

the run-of-nine coal  stockpi le to the t ipple for screening,

crushing, separat ing, and loading.

Tipple process conveyors are incorporated in the t ipple

operat ion.  S ize deta i ls  and t ipp le  process assoc ia t ion for  these

conveyors are i l lustrated in Figure 7 in Operat ion P1an.

Standard mechanical maintenance procedures are followed

to ensure smooth operation and long l i fe of the facil i ty

conveyors.

During reclanation, the conveyors wil l  be dismantled

and sold for salvage. Concrete foundations wil l  be broken up and

used for coarse backf i l l .

oFFSITE SUPPORT F' ,ACILITIES (R5L4-302-260)

The only offsite support facil i t ies are the underground

development waste disposal site shared with the Cottonwood/

Wilberg l{ ine and the sedimentation pond which is detailed in the

Existinq Structures section.

BI"ASTING PIAN

A blast ing plan is included in Appendix vI .

DIVERSIONS (R614-3O1-7 42.2OO' !

Des Bee Dove Mine operation wil l  not reqpire further
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runof f  d iversion in the permit  area unt i l  reclamation. Speci f  ic

procedures for diversion during reclamation are described in

Reclamation P1an. Exist ing runoff  diversions are descr ibed in

Operat ion Plan.

rN srTU pRocEssING (R61,4-302-250)

There are no in situ processing activit ies or plans for

such activit ies associated with Des Bee Dove l{ine.

EXPERTMENTAL PRACTTCES (R5L4-302-210)

t{o experimental underground mine practices are being

conducted at Des Bee Dove Mine.

AIR POLLUTION CONTROL PLAN (R514-3Ot-423)

In  accordance wi th  R614-3O1-423.2OO, a i r  po l lu t ion

control measures have been applied and wil l  be applied throughout

the l i fe and subseguent reclamation of the Des Bee Dove Mine.

The main sernrice road and parking lots are asphalt

surfaced. Senrice roads to the mine portals are gravel surfaced.

Vehicular traff ic on these roads is controlled to rnininize

contribution to fugit ive dust. During operation, service roads

are used daily at low speeds for access by selrrice and labor

personnel.

The steep natural terrain restricts unauthorized travel

on other than established roads and l inits vehicle speeds on

roadways that are established.

Fugitive dust control procedures are implernented in the

coal handling process. Litt le Dove run-of-mine belt conveyor is

covered. BeIt scrapers are installed on most conveyors to reduce
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coal dust generat ion. Coal s iz ing and handl ing from stockpi le to

truck are completely enclosed in the Des Bee Dove tipple. A

vacuum systen in the tipple helps reduce coal dust generation

during crushing and sereening plus assists in t ipple

housekeeping. Transfer points in the tipple are enclosed, rubber

curtained at inlets and outlets, and are equipped with dust

col lect ion hoods.

The hiqh moisture content of the coal at Des Bee Dove

Mine provides dust control throughout the coal handling process.

Analysis of  sanples taken dur ing processing show an average 8.0*

inherent and surface moisture content in 775 samples. Table I

(Page 3-49) is a copy of the sanple analysis data.  Coal dust

generation is reduced throughout the handling process by the

dampening effect of this moisture.

The captive nature of the Des Bee Dove Mine product

nearly eliminates the possibil i ty of spontaneous combustion

conditions developing. Long-ter.m stockpil ing within the perrnit

area is unlikely. Maximun stockpile duration is approxinately

one month. Care is taken to ensure that short-term stockpiles

are completely cleared away prior to restockpil ing.

oPERATION PLAII EXISTTNG STRUCTT RES (R614-30L-526-t t 0)

Under the def init ion of Existing Structures r Els found

in Environmental Statement for the Surface Mining Control and

Reclamation Act of  Lg77 ,  is as fol lows:
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EXISTTNG STRUCTURES

The t1ryes of strrectures which may be affected by the

regulations in the preferred alternative concerning existing

structures are roads and associated structures, fi l ls, berns,

benches, waste banks, discharge structures, diversions, rai l

loops,  ra i l  s id ings,  ra i l  spurs,  refuse areas,  shaf ts ,  spoi l

p ipes,  ut i l i ty  l ines,  terraces,  dra ins,  wel ls ,  explorat ion ho1es,

boreholes, barr icades, fences, bridges, culverts, storage areas,

mine bui ld ings,  t ipples,  s torage or  repair  fac i l i t ies,  surge

ponds, processing plants, slurry pipel ines, conveyors, and other

man-made structures or areas disturbed by rnining, frExisting

Structuresfr by definitionr ds interpreted by Applicant, means

everything constructed by man for mining purposes.

To apply the stated provision of R514 -3 O L-526-1.10 to

all entities becomes somewhat confusing especially when

addressing structural components such as buildings, warehouses,

t ipples and processing plants.

Monitoring and evidence of how such facilit ies neet

Subchapter rrKrf seems irrelevant in that the performance standard

has no specification to gauge structural worthiness. Unless

Subchapter rKfr regulates to the building itself but rather the

earthen stnrcture upon vhich such building is situated

(explanation by Hardaway) .

Nevertheless, to complete the requirements of this

subchap te r ,App I i can tchooses to iden t i f ya I1

and shall describe the structure (earthen) on which such facil.ity
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res ts .

For the sake of organization and sirnplicity, w€ have

decided to l ist the various structures by grouping of associated

structures. Group I (Hydrological Association) . This group

associat ion wi l l  l is t  those faci l i t ies such as underground

diversion, surface drainage systems and sedimentation ponds.

Group f I  shal l  l is t  and incorporated al l  surface faci l i t ies,

bui ld ing, conveyors,  poerer l ines, storage tanks, etc. ,  and al l

faci l i t ies related with operat ions as they pertain to coal

process ing.  Group I f f  l i s ts  on ly  ear then s t ruc tures,  i .e . ,

f i l ls, embankments, road and earthen berms,

GROUP r (HYDROTpGICAL)

SURFACE DRATNAGE

With the exception of the parking lot and bathhouse-

warehouse-office facil i t ies, the Des Bee Dove Mines are located

within a narrow, steep, dry wash and are connected by a single

access road (see Surface Drainage l r lap 3-g).

The bathhouse and parking lot are graded and ditched to

divert runoff waters to the main wash drainage by ditching and

culverts.

At the upper section of the loadout area (large fiII)

where the access begins, the grade reduces to 4 L/2* and drainage

is acconmodated by.a 42tt culvert that directs the water to an B4tr

half-round culvert near the fi l l  face. A drop inlet at the

access to the loadout area and an open ditch along the fuel

storage area also direct  runoff  to the g4fr  culvert .
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Hydrological assumptions and calculatj.ons are included

in the final reclamation section {see 10 year/Z4 hour event) .

Peak flows of 106 cfs are anticipated to swel1 beyond the access

road ditch capacity, thus the access road itself wil l  seln/e as a

channel for brief periods of 10 to 15 minutes during heavy

precipi tat ion.

Historically, the mine area has controlled surface

runoff for forty years.

SEDIMENTATION POND

To meet both State and Federal regulations governing

clean water and eff luent discharges a 19.9 acre foot

sedimentation pond was constructed in Lg7g. Pond sizing is such

as to collect the runoff waters from a 10 year/24 hour storr for

the entire drainage area. Sedinent storage volume was designed

for .1 acre foot per acre disturbed by mining.

Design drawings, hydrological calculations, methodology

and monitoring cross sections are included in Appendices VII and

V I I I .

Because of linited space and precipitous land forms

surrounding the Des Bee Dove complex, the sedimentation pond nas

located away fron the surface facil i t ies area and placed at the

nouth of the dry wash that drains the mine site. Sited on state

Iands under Utah State Land Lease #a:e (reference, Drainage Map

3-8) ' this sedinentation pond has been assigned an UPDES peruit

whose identif ication number is UT-0023591. only one discharge

point is associated with the permit.
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oPERATION PIAN (R61.4-3OL-231. lOO)

Sediurent Pond

As stated in the Soils Infotmation section (R614-30L-

200) no soil sanpling or analysis was conducted at the site prior

to constrrrction of the sediment pond. However, the soils were

later characterized as described within this section.

At the tine of construction, it was determined that no

topsoil existed in sufficient quantities to warrant separate

removal and storage. Therefore, only subsoi l  has been stockpi led

at the location indicated on P1ate 3-7 sheet 3 of 3.

Approxinately 12, 550 cubic yards of rnaterial were removed using

scrapers and transported to the stockpile location Map 2-L3 '

Sheet  1 of  3.

The subsoil stockpile is protected by bems, diversions

and sediment control structures.

The sedinent pond is monitored each quarter for

enbankment integrity and sedimentation volume remaining in the

pond. An annual report is subrnitted to the regulatory authority

summarizing quarterly inspections.

Volume of pond includes sediment storage from the

disturbed area of nining egual to .1 acre foot per acre

disturbed. Combined volumes of L7.7 acr'es of runoff waters from

a 10 year/Z4 hour storm and 2.O acre feet of sediment storage

totals L9 .7 acre feet of pond volume. Design volurne by cross

sections equals 19.8 acre feet (see CI' |-10555-DS) . Sediment
I  

t t '  
,

monitor ing has been ongoing since pond complet ion Apri l  g '  1980.

3  -53



On August  L2,  1983,  a  2 .5L.  inch s torm fe l l  w i th in  the

drainage area treated by the sedimentation pond. This storm

inundated the water diversions, collection and storage

facil i t ies. Uajor cleanup operations reguired heavy equiprnent to

remove debris and sedinent trapped in the pond. Changes which

occurred during the dredging operation are shor*n on a

resubmittedr ds built, drawing. These changes are slight in

nature and do not change the operational function of the pond.

The pond is designed to contain totally the runoff from

a LO year/24 hour storm event and the sediment load equall ing .1

acre foot per disturbed acre by urining. Per regulations,

dewatering wil l  neet eff luent discharge l imitations and a nininun

24-hour detention. Sedinent shall be removed from the pond when

sediment accumulations reach 60* of the design storage volume or

when L.2 acre feet of  sediment is measured in the pond.

l leasured sedinent accumulation since the pond was

activated shows normal cycle of storm carried sediments from the

contributing area is about 1,.0 acre foot per year.

SEDIMENT STORAGE VOLT'UE

Present location of the dewatering stand pipe is set to

accommodate five feet of clearance between a full sediment load

and the decant elevation.

Operation of the pond requires all storm waters

collected to be held for a nininum of twenty-four (241 hours

be fo rebe ing re Ieased to the rece i v i ngd ra ina9€ .Thedecan t

system wil l al los the water to be drained.
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To meet the fu1l L7 .7 acre feet of volume needed for

the required 10 yeat/24 hour storm event, the pond wil l  be

drained dry with exception of the remaining trapped sediment and

water which is below the decant elevation.

The sedinent renoved during cleaning wil l  be placed in

the Waste Rock Disposal Site. Removal and disposal of the

sediment will be in accordance with DOcl,t Title V CoaI Program

Policy for Disposal of sedinent pond waste.

GROUP IT ISURF'ACE FACILITTES AND STRUCTURESI

Des Bee Dove is an abbreviation for Deseret, Beehive

and Litt le Dove Mines. Thro mines, Beehive and Litt le Dove Mine,

are located in the upper seam (Blind Canyon), and the Deseret

Mine is located in the lower seam (Hiawatha) . Separated

vert ical ly by 140 feet,  the portal  faci l i t ies are l i teral ly one

upon the other.

rndividual photographs of each najor surface faeil i ty

are included in Appendix IX.

ttine developnent over the past forty years has seen a

constant change of surface faci l i t ies.  Tipple,  loadout,  and

conveyors have undergone changes from nodification to complete

rebuilding. Specific dates of construction and completion are

not possible in alL cases and shall be noted as such.

utah Power and Light company purchased these nines in

L972. Since that t ine najor reconstruct ion of  certain faci l i t ies

has taken place, most notably, the bathhouse, parking lot and

their structures.
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The fol lowing l ist  includes the najor surface

facil i t ies located at the Des Bee Dove l l ines, their approximate

date of construction, mine association and other relevant

informat ion.

Excepting the two large structures that support the

bathhouse and loadout facil i t ies, most surface structures are

Iocated on three small platforms cut on sandstone ledges located

astr ide the drainaget or wash, and wi l l  be further discussed in

Group f l f  of  th is chapter.

Plans and drawings for each structure are on fi le in

the Companyfs Fuel Resources Off ice at  324 South State,  Sal t  Lake

city, utah, for review by the regulatory authority.

conpany states each facil i ty used for handling,

processing and transporting coal has been designed by a

registered professional engineer.  Also, the bathhouse-shop-

warehouse building hlas engineered to meet acceptable State and

Federal  bui ld ing codes. Faci l i t ies meet appl icable regulat ions

of subchapter 'K' and require no nodifications.
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DES BEE DOVE I,TINE

FACTLITY

FACILITIES

PHOTO

Included

Included

Included

fncluded

Included

Included

fncluded

Included

Included

fncluded

Included

Included

Included

APPROX.
CONSTRUCTION

DATE

I'tid Lg7 2

Early L978

Ear1y 1981

19  52 -1  97  8

4u9 .1980

Aug .1980

L972

L97 2

u id-1977

197  5

L977

t97 2

197 2

L97 6

L977 -7 8
t97 5
197 5
L97 5
1975

1952

Varied

Ju ly  L980

L987

most recent' .

O f f i ce -Bathhouse-Wa rehouse

Material Storage Shed

Underground Shop

Tipple

Beehive Trash Bin

Deseret Trash Bin

Culinary Water Storage Tank

Pumphouse and Mine Water Storage Systen

Parking L'ot

Main Substation

Deseret Fan #f

Deseret Fan #Z

Beehive Fan

Litt le Dove Fan

Conveyors
Litt le Dove
Deseret
Transfer Reclaim
Main Stockpile Feed
Aux. Stockpile Feed

Coal Surge Stockpile

Material Storage Areas

Fuel Faci l i t ies

SaIt  Storage Bin

Many construction dates are based on the
fac i l i ty  nod i f ica t ion.

*Note:
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DTVERSTON OF WATER rNTO Alr  UNDERGROUND t{rNE (R514-301-513.600)

As the mines are virtually dry, water for drinking and

nining must be piped into the mine.

All vater is stored underground where sedimentation and

fi ltration occurs prior to its use in the nining machinery. No

water is discharged to the surface at any time.

Water quality ueets provisions and does not disrupt the

hydrological balance of the underground water regime as no water

ex i s t s .

HAZARD ANALYSfS - Wilberg l,tine to Little Dove Water Diversion

The main water sump located in the wilberg Mine is

formed by a low lying area in the original (old) rnine workingrs.

Because the downdip side of these workings has not been

intersected by any of the modern entries, this forms an ideal

sump without the addition of any dam structures to retain the

water. The average storage capacity of Lz.g acre feet is

maintained by punping excess water out of the mine in accordance

with an NPDES permit at a maximum rate of 475 gpm. The pumps are

automatically activated by water level f loats.

water is also punped from the wilberg lline sump to the

Des Bee Dove l{ine via a four-inch aluninum underground piping

systeu. The pipeline is located along the l,[ain North 1st Left

entry and the First North belt entry to the Deer Creek Fault.

The pipeline then crosses the fault through trro 3-inch diameter

boreholes dr i l led at  an angle of  -30o from hor izontal .  The end ,

of the pipe is located innediately above the main Litt le Dove
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o
sump located at crosscut 38-40 l{ain North. Water is pumped into

the sump at a maxlnrrn rate of 2OO gpm.

The Little Dove sump is fomed by three entries which

$tere driven downdip in a westerly direction to intersect the

fault. To increase the storage capacity of the sump, dams are

constructed of two cinderblock walls four feet high separated by

four inches of compacted bentonite. At maximum level, the sump

could contain 1.09 ni l l ion gal lons of  water but normal ly the

Ieve l  o f  the sump is  kept  be low 0.5  n i l l ion  ga l lon s torage.  I f

the sump were fi l led to maximum capacity and one or all of the

three dams would rupture, water would flow in a north direction

in the west most entry of First North. Because these dams are

only increasing the storage capacity of the sump by less than 0.3

acre feet the water nould quickly dissipate to less than a foot

in depth within 11000 feet of the sump. Nohrhere along the last

North Litt le Dove entries is there a low area of the mine working

signif icant enough to cause ponding of the water to block escape

by the workers. With the dip of the beds in a west-north-west

direction only the westernmost entry would be affected leaving

the other f ive entries dry (see Map 3-5) .

GROUP rrl (EARTHEN STRUCTURESI

The nining complex consists of f ive (5) najor earthen

structures (refer to l lap 3- lo) .  They are (1) the t ipple,  coal

storage pile and storage yard area z (2) bathhouse-warehouse-

o f f i cebu i1d ingandpa rk i ng1o ts t r uc tu re ' ( 3 )Dese re tpo r t a1

area (4) upper coal  storage area structure; (5) Beehive and
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Little Dove portal area.

Structure #1 fTipple and Material Storaae Area)

Of the f ive si tes,  the t ipple area is largest.  This

structure was constructed prior to t977. Waste rock, boney coal

and coal f ines which, dt that t ime, had no conmercial value, erere

systematically disposed of by end-dumping over a spoil pi le then

covered with a thick soil mantle.

Volume calculat ions show approxinately 2O0rOOO cubic

yards make up this stnrcture which is located in a small wash

drainage within the permit area. Structure wil l  be unaf fected by

subsidence as the f i l l  is  s i tuated below the elevat ions of  both

coal seams.

Slope stabi l i ty of  the t ipple pad area is discussed in

Exist incr Structures :  Stabi l i tv Analvsis which fol lows.

As Conpany plans to leave the fil l in place in the

final reclamation plans and based on the fact that the structure

was constructed uithout a subdrain system, the following

geological report is subnitted as a demonstration that the area

is void of springs and seeps.

AREA GEOIPGY

The Des Bee Dove tipple area is located in a dry wash

which has been naturally eroded into the bedrock. The walls of

this wash are steep near its botton and slope upward to rock

ledges and cliffs which surround the area. The rock walls which

fom the abutments for the tipple yard consist of alternating

zones of sandstone, siltstone and mudstone along the contact of
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the Starpoint Sandstone and l{asuk Shale. The floor of the wash

consists of thlnty bedded mudstone. AlI of these rocks fom a

competent foundation for the tipple yard.

Although no hydrologic napping was made of the wash

prior to i ts f i l l ing with waste rock, the avai lable data

over:rrhelningly supports the conclusion that ground water does not

flow fron the bedrock into the uine waste area. The outcrop

escarpment at the stratigraphic hori zon of the waste dump

(Starpoint-l{asuk contact) has been hydrologically mapped for

miles on each side of the area and no springs have been located

or associated with this hori zon. The tipple yard and Des Bee

Dove mi.nes are located in an area void of ground vater, primarily

because of existing faults and escarpments that circumvent the

area isolating it from the ground water flow present throughout

other areas of East l{ountain. Geologically, the rock forurations

in the area of the tipple yard dip in a northwest direction into

the mountain. Any water which night flow into the strata would

flow down the dip anay from the filf structure.

From a geologic and hydrologic standpoint, the area of

the Deseret tipple yard is stable. The rock outcrops in the wash

fron conpetent abutments for the waste dump. Monitoring (visual

obserrration) of the site throughout more than 40 years of

operation support this conclusion.

Test borings have shown the structure is largely

conposed of coal waste and covered with a LO-foot mantle of

subsoil material excavated from the parking lot : structure. This
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covering seals the coal from surface water and possible

spontaneous coubustion. Covering naterial was analyzed for

acceptance as a plant grorrth medium and found acceptable. See

Pages 4-59 and 4-60.

surface water is presently directed away from the slope

face and directed through an 84fr half-round culvert to intersect

the natural drainage channel below the fil l structure.

Chenical analyses of the overburden and coal indicates

only trace amounts of iron and sulfur.

As no ground water exists and surface waters are

protected from penetrating the coal core, company states no

pollution of water occurs. During operations, sediment shall be

collected and controlled by an existing sedinentation pond

located down drainage fron this structure.

Structure #2 (Bathhouse and parkincr Lot

Constrrrcted in L972, this structure is not a balanced

cut and fil l section. Excess material was hauled to the spoil

f i l l  (si te 1) and was used as a covering. Measuring 350 by 190

feet and trith the parking lot which measures 400 by 65 feet

conbin€d, provides working space of 2.L acres.

This platform (structure) was constructed using

acceptable earth work design practices, i .e.,  f i l l  port ion was

built in wetter layers and compacted with a mechanical compactor.

Conpany plans to reconstruct this structure on final reclamation.

Stabi l i ty meets stated factor of safety. A stabi l i ty analysis is

provided in the Appendix (Rollins) .
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No monitoring is planned for this structure. No ground

water affects the fi l l ltself (see Geological Report Structure

No. 1) and surface waters are drained by ditchingr.

No nodification is planned as structure meets

perfortance standards of Subchapter rKr.

Structure #3 (Deseret portal)

A strip of level ground, whose base is the basal member

of the Hiawatha Coal Seam, which is a massive sandstone outcrop

formed by weathering of the dry wash. A 170 by 25O feet landing

sentes as the Deseret Portal area which supports the urining

faci l i t ies such as access road, shop area, fan portal

installation' power substation and some material storage.

Structure #4 (Coal Storage and Surge pi le)

A small, natural semi-circle sits on bedrock formed by

the dry wash channel measures approxinately 180 feet. A spur

road serves as i ts only access.

structure #5 (Beehive and Little Dove Mine portars)

This f lat pad sits approxinatery 140 feet vert ical ly

above the Deseret Mine. Both mines (Beehive and Little Dove) are

leve1 entry mines located at the coal outcrop (Blind Canyon

Seam) .

Constructed fron stripped materials along the coal seam

and anchored with down-sloped bin walls, this area measures 400

feet long by 140 feet wide. Structure is located on sandstone

outcrops again weathered by the drainage with the dry wash.

structures 3, 4 and 5 are al l  small  disturbances
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interconnected by one access road.

Stabil i ty is unqueationable in that all are located on

solid sandstone foundations. The upper area (Structure #5) is

suscept ible to subsidence only af ter f inal  mining and pi l lar

removal from the lower seam. It is proposed to leave sufficient

entry barriers and pil lars with the Deseret portals to support

the reclamation work of the Beehive and Little Dove portal areas

(see Existing Structures Stabil i ty Analysis) .

No monitoring is proposed for these three structures.

No modification is planned for the three active sites as company

states they meet the performance standards of Subchapter rrKfr .

ROADS - HAUL ROAD, ACCESS ROAD ANp I,TOUNTATI-I ACCESS (CATTLE ,TRAILI

HAUL ROAD

As previously described in the Existing Structures

introduction rrroadsrr are considered existing structures (SMERA-

Ers)  .

Prior to 1982 the haul road was an extension of a

county road which is maintained by the county to the pernit

boundary line. Provision for nining within 1OO feet of a public

road is given by definit ion of R614-100-200. As the road $ras

evolved over years of upgrading no engineering maps or cross-

sections are available. Company submits instead a 100t = lfl

topography map (3-9) .

Company, as directed by the Division of Oil, Gas and

Mining, submitted information at publ ic hearings held in Salt , ,  ,

Lake City about August 19?8, concerning roads associated with
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this rnining complex.

conpany states the roads, with the exception of the Des

Bee Dove/Yli lberg Junction road, are pre-existing with existing

varid rights and are exempt fron design standards.

Stability analyses were conducted on road embankments

These analyses are presented in Appendix rrr.

Hydrological balance for the road includes hard

surfacing, betas and ditching to accommodate a 10 year/Z4 hour

stotm event. No streams are crossed and road pitch does not

exceed the stated maximums.

The mine area is in excess of f ive (5) niles from any

live or perennial stream, fishery or fee property owner.

Adjacent ownership is controlled by both the Bureau of Land

Management and the Us Forest Senrice who reviewed this operation

p lan .

MINE ACCESS ROAD

A short, steep, winding and unpaved road runs from the

tipple area up a bulldozed grade to the warehouse building. It

then switches to run upward along a blasted grade, past Coal

Storage Pile *f to the Deseret portal area where it crosses the

drainage to traverse southerly along the outcrop of the Hiawatha

Sean for 650 feet to another switch back. The base of the coal

seam forms the road bed against the near-vertical bluf f s. Above

the switch back, the road follows a grade partial ly against a

natural cl iff and partly against a blasted bank. At G5o feet on

this tangent,  i t  intersects the access trai l  to the top,of  the , '  , ,
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mountain. The Little Dove-Beehive portal area begins 150 feet

beyond this intersectl.on.

Hydrological protection of the road is described in the

surface drainage section. Actually, the road sen/es as the najor

drainage channel during peak f lows from a 10 year stor^m event.

All sediment carried fron this road is recovered in the

sedimentation pond located down drainage from the mine site.

Road beds, cut slopes and enbanknents are proven stable

after two decades of use. Road covering consists of crushed

rock.

Company states that soil siltation and water quality

and guantity have been protected by use of a sedimentation pond,

temporary revegetation, l iurited use and speeds afforded to this

road.

Originally constructed in !97L as a four-wheel drive

access, this steep trail provides the only other access to the

East Mountain plateau besides the Cox dugout road located in

Cottonwood Canyon which nomally remains snow-bound until mid-

June or later. Uses include twice a year cattle drive for cattle

grazing on the east portion of the plateau. Need of this access

goes beyond the life of the Des Bee Dove Mines.

Company contends that this access is exempt from the

regulations based on usage and purpose.

EXISTING STRUCSIIRES - STABILITY ANALYSTS

Of the five (5) separate and independent earthen
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structures used for nining purposes

tipple pad f i l l ,  r i l l  renain after

Final reclamation of this

drainage channel diversion to route

event around the fill and back into

Provisions have been made to control

(see Final  Reclamation map).

only f i l l  Structure #f  or the

nining has ended.

stnrcture includes a rna j or

the required 1OO year storm

its natural  channel.

water veloci ty and erosion

This f i l l  stnrcture was built nostly during active

mining during the early trfortiesfr and covered with a heavy soil

mantle in t977 .

Stabi l i ty analyses of  both najor f i l l  Structures #f  and

#Z were conducted in 1980 and 1981. Si te #2, the bathhouse area,

was detert ined to have a L.47 safety factor which is suf f  ic ient

to c laim compl iance. s i te #1, the t ipple and loadout structure,

htas assigned a 1.3 to 1.4 safety factor (see Appendices X and

xr) .

Additional analysis was done on the slope using the

trsiurplif ied Bishop lrtethod of Slicestt to determine what

nodifications needed to be made to nodify the slope to meet the

1 .5  c r i t e r i on .

Changing the slope to 1V-2H would result in a mininum

safety factor of  L.7 (see Appendix X) .

Assumptions were:

Exist ing material:

t = 2'Io

c  =  L00  ps f
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t t

6=70pc f

no ground water

Added material:
I

F  =  4oo

c=0

vo =  120 pc f

no ground water

Three radii nere

r  =  3 0 0 f

r  =  2 5 0 t

r  =  L 6 5  l

used in the analysis,

S F  =  L . 7 4

S F  = ,  1 .  5 8

S F  =  L . 7 O

Therefore  SF = L .7  1 .  5  OK

Thus, based on the above data and calculations ttre

decision was made to nodify the slope to a 1V:2H slope with a

rock toe buttress.
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Sil lPLIFIED BISHOP I.{ET5OD OF SLICES

(La :ube & wh i tnan 1969,  p .  365)

To ana lyze  a  s lope fo r  s tab i l i t y ,  a  t r ia l  and er ro r  p ro-

cess  is  used to  de termine the  sa fe ty  fac to r  aga ins t  fa i lu re .  A

diagram is prepared of  the s lope and a proposed fa i lure nass

wi th a c i rcular  arc fa i lure l ine is  Crawn and then broken uP

into a ser ies of  ver t ica l  s l ices.  The f  orces and rnoments on

each sl ice are surnmed to determine the total moments acting on

tJre f ai lure nass and the f actor of safety is taken as the. rat io

of the moments resist ing novement to the noments init iat ing

novement. The eguation for the factor of safety F is

{E 62, + (V - ur Az,) tan ll!t[$rl
F _ j-a

2
J-l

F6 sin 0t

wnere n=to fs l i ces

; = effect ive eohesion ki,ps per square foot

A4 = widt i  of l th sl ice

91,=  we igh t  o f  r th  s l i ce ,  k ips
4

= width x average treight x density

u;= pore pressure or  neutra l  s t ress
L ' '

6 = angle at  in ternal  f r ic t ion of  soi l ,  degrees

o :=  anq le  o f  base  o f  i t h  s l i ce
L J

F = Factor  of  safety

l-tr
t r l
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Where the

cond i .  t i  on

then

slo-oes are not ,

w i th  Jonq te rm

sa tu ra ted  and  a re  i n

load ing ,  . - , he  neu t ra l

a  C ra :ned

s t resses  a re 0,

F=D

Dwi s in  o .
L

Because F is  present  on both s ides of  the eguat ion (u i  (o)

is  a funct ion of  P)  ,  then a value cf  F in l l i  (o)  is  assumed

and the equat ion is  then solved to obta in a value for  r .  r f

t l re assumed value eguals the resul t ,  then the assuq)t ion is

correct '  r f  the assumed value does not  egual  tbe resul t ,  then

a new value is  used in $,  (o)  and the process is  rep€ated r :nt iL

i t  c loses on the corre i t  answer.

A computer Program was developed to solve for F when cer-

ta in basic paraneters are g ivenr us ing the eguat ion above and

assurning the f ai lure would be a toe f ai lure, because the f i l l

s lopes are located on f i rr ir  bases.

?he basic paraneters required

of  in ternal  f r ic t ion,  the width of

l " tght  
of  each s l ic€,  '  

and the angle
Art-t

t l

I
I- - - -+

l"

are cohesiorl  r  density, angle

each sl ice, t ie average

at  the base of  each s l ice.

a-
\ nrruOmdf til

\fucrs r3nrfid D
.cf h U$ 6nAbr

F; taroO U1
rrnrdng bcE
h thir dircctin

Fig.2{.13Forccs coasidcrcd in rimplificd Bishop arahod of
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In Septenber of 1984 the out-slope of Structure # f bras

modif ied to neet a 1 to 2 (1V:2H) slope insur ing stabi l i ty beyond

the reguired 1.5 safety factor. Material was dozed from the top

of the fi l t  to the toe where it was continually compacted forming

an earthen key. As the cut was made at the top, fill riras formed

at the botton. On conpletion there were approxirnately 51000

cubic yards moved reguiring 10 days.

No srope changes were planned for f inal recramation.

Required safety factor for f inal  reclamation is 1.3 .  Slope

measurement wil l  be checked after urining and before final

reclamation to guarantee safety factors are met.

DES BEE DOVE I{INE PORTAT STABTLTTY

Assumptions

1. Mining in the Deseret Mine will stop at the

200 foot overburden line (naximum overburden

supported by remaining pillars is 200 feet) .

2. Pi l lar identi f ied on the nap wil l  not be

3 .

4 .

extracted.

Mininum pi l lar  s ize lef t

Strength of 50 t x 50 t x

(USBI{ formula developed

Load on pi l lar  (2OO feet

Sp  =  431  ps i .

Sa fe ty  fac to r  =  5 .4 .

( 5O t  x  50 r  x  8 t ) .

8  |  p i l la r  23LA ps i

for Beehive Mine) .

maximurn overburden)5 .

6 .
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ruPouNDttEHTS (R614-301-53 3 )

The appricant enployed the consultation of chen

Northern Consulting Engineers and Scientists through Johansen &

Tuttle Engineering Conpany to perform the slope stabil i ty

analysis of the sedinent pond and road embankments. The report

is  dated August  29,  1990,  Pro jec t  No.  5-4GZ-TO and is  located in

Appendix I I I .
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FrNAL RECIAT{ATION PLAN (R5L4-301-34t,)

STRUCTURE REUOVAL

Fol lowing complet ion of  nining, work wi l l  begin on

demol i t ion  o f  the sur face fac i l i t ies .  A l l  s t ruc tura l  s tee l ,

metal  s iding and other bui ld ing mater ials except concrete wi l l  be

dismant led and disposed of of f  the pemit  area. Al l  foundat ions

and structures built of concrete are to be broken up and buried

on the bathhouse-warehouse pad as shown on the Final Reclamation

Prof i les  (Map 4-1 ,  Drawing 4  o f  5) .  The asphal t  mater ia l  w i l l

also be buried here and then covered with at least 4 feet of non-

tox ic  mater ia l .

PORTAL SEALING

After nining has ceased and the surface structures have

been removed the portals wil l  be sealed with a double row of

concrete block as shown on Figure 1.  The backf i l l ing wi l l  be

done dur ing the backf i l l ing and grading step.

The portal entries are up dip and the mines are

virtually dry, thereforer rro hydrological seals are necessary.

BACKFTLLING AI.ID GRADING

Genera l :

As stmcture removal is conpleted the backfilling and

grading phase wi l l  begin.

All backfi l led areas wil l  be constructed in l-8rf rnaximum

li f ts.  The l i f ts wi l l  be constructed with a 825C compactor with

a t1eas t t h reepasses toaccomp1 i sh thecompac t i on .

Max imum f i I I  s lopes wi l l  be  2H:  LV.

Detailed scheduling and cost estimates follon.
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Eguipment productlvity and haul cycles were calculated

using the Caterpi l lar  Performance Handbook. Costs are from the

1990 Rental Rate Blue Book.

The equipnent used is 1isted below:

Hour1y
Rate

9888  Loader t  375  HP,  7  yd .  bucke t  $ fOG.8g
7 69C Off-Highway Truck, 35 Ton 7 4 .62
825C Compactor ,  300 HP 89.85
6218  Sc rape r ,  330  HP ,  14  c . y .  84 .59
D8G Dozer /straight blade G3. O0
235 Excavator , L95 HP, standard bucket r,oz. 94
D5 Dozer  {ang1e b lade 46 .69
John Deere 500 Backhoe 22.30
F la t -Bed  T ruck ,  d ies€ I ,  med iu ,  ZSO Hp  L6 .24
Dump Truck,  50 Ton ,  773 94.39
Crane 5OT, dies€l , hydraulic, Trk l,tTD Z 1 . 9 O
Air  Dr i1l  ,  Track, IR DIt{2 5 gO .  09
Trac to r  32 .L4

*Labor costs are from the Meanfs Standard Index, Si te Work Costs.

The labor rates used are as follows:

Supenrisor
Operator - Heavy Eguiprnent
Laborer
Truck Driver
Laborer (Wrecking)
Helper

to bypass the tipple yard fi l l to a rip-rap fan

the water off the fi lf down to original ground

the  f i l l .

$ f  e  . 7O /h r
34 .20 /h r
26  .  O5 /h r
27 .  O1/hr
28 .8S /h r
25 .75 /h r

The overall reclamation plan is to remove all f i l ls

from the canyon invert to original bedrock. This will form the

pernanent drai.nage diversion channel down to the tipple yard.

Then, based on hydrological calculation, a channel wil l  be built

that will carry

below the toe of
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Beehl.ve-Lltt le Dove:

Mater ial  f rom the f i r l  sect ion of  the pad wi l l  be used

as backfi l l  acroas the portal highwall of the Litt le Dove Mine.

The f i f l  wl l l  be constrnrcted on a 2H:1V slope ,  IS feet high (see

Quant i ty Sunnary Sheet,  page 4-6).

Parking Lot Extension:

The south addition of the parking area wil l  be

backf i l led as shown on the Final  Reclamation prof i les (Map 4-L,

Drawing 4 of  5) .  Maximum slope 3H:1v, The remaining f i l l  f rom

the Litt le Dove-Beehive area plus material from the Deseret pad

f i f l  a rea wi l l  be  used.

Asphalt Removar ( included road base material ) :

The access road beginning where the road meets the

tipple yard wil l  be stripped of asphalt. Both parking areas wil l

be stripped. This material wil l  be placed and compacted against

the highwall as shown on the Fina1 Reclamation profi les (Map 4-

1 ,  Drawing 4  o f  5)  .

Bathhouse-Warehouse :

The fi l l  section of the pad is to be pulled back and

terraced as shown on the Final Reclamation profi les (Map 4-L,

Drawing 4 of 5). Additional material from the Deseret pad and

the #r Stockpile Pad wilt be used to f inish the fi l l  as shown.

Diversion:

Ttro smalr diversions, A and B, ( see Map 4-1, Drawing 2

of 5) , and the large diversion are to be built as shown on the

fi l l  sections of the reclaimed areas to carry stor^m waters
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through the canyon.

rt ls estinated that lOt of the rip-rap needed for the

diversion wi l l  be taken from the exist ing f i l ls  as they are

pul led out.  The remaining f i t l  mater ial  wi l l  be purchased from

loca1 contractors. The gravel l iners wil l  be excavated from the

roadbase and parking lot base. The clay l iner wil l  be purchased

from local contractors.

Rip-rap Fan:

To carry the water from the fill dorrn to the original

ground a rip-rap fan wil l  be built as shown on the Final

Rec lamat ion Map (Uap 4-1 ,  Drawing 2  o f  5) .  Mater ia l  to  bu i ld  the

fan wil l  be hauled to the site by the contractor,

Removal of 84 Inch HaIf Round CMp:

concurrent with the compretion of the main channel

diversion and rip-rap fan, the 84 inch half round corrugated

metal  pipe (c l tP) v i l l  be'removed and area revegetated.

Ril ls and gul l ies, which deverop to a depth of nine (9)

inches or greater in areas that have been regraded and topsoiled,

which disnrpt the approved, postmining land use, or

reestablishnent of the vegetative coverr or cause or contribute

to violation of water quality standards for receiving streams,

will be fi l led' regrradedr or othenrise stabif i zed.; topsoil will

be replaced; and the areas wil l  be reseeded or replanted. Based

on our present maintenance program for fi l l slopes, w€ estimate

32 hours per year of work will be needed.
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QUANTITIES ST'MilARY SHEET

FTNAL R8CT.1,Tf{TTON BACKFTLLTNG A}ID GRADTNG

Little Dove-Beehive Area #S

Total Excavation

Pad 5 X-Sect ion End Area = 983 f t .z

Length of Excavation Pad 5 = 154 . 8 ft.

983  f t . z  x  164 .g  f t .  /  27  yds3 / f t . s  =  61000  c . y .

Li t t le Dove Highwal l  Embankment 3,62T c.y.

Li t t1e Dove-Beehive portals 900 c.y.

l 0 t  R ip -Rap  600  c . y .

Parking Lot Extension Enbankment 823 c.y.

Deseret Area #+

Total Excavation

Pad 4 X-Section End Area =

Length of Excavation Pad 4 =

1417 .5  f t . z  X  L3g .5g  f t .  /  27

Parking Lot Extension Enbankment

Deseret Portals Ernbankment

10t Rip-Rap

Bathhous€-Worehouse Enbankment

#r Stockpi le Area *f

Total Excavation

Pad 3 X-Section End Area =

Length of Excavation pad 3 =

L  ,  4gg  f t . z  x  117  .  53  f t .  /  27

Bathhouse-Warehouse Eubankment

10t Rip-Rap

L  r  4 ! 7  . 5  f t . 2

1 , 3 9 . 6 8  f t .

y d s ' / f t . 3  =  7 1 3 3 3  c . y .

4  r 2 7 4  c . y .

9 0 0  c .  y .

7 3 0  c . y .

L  r  4 2 9  c . y .

L ,499  f t .

L17  .  53

ydss/ f t .3  =

2

f t .

5 ,525  c .y .

5 r 8 6 9  c . y .

5 5 5  c . 1 r . 4 -5



COTTONWOOD/WTLBERG/DES BEE DOVE HAUL ROAD

Genera l :

This reclamation plan deals with that portion of the

road from stat ion 100 + 0o to stat ion 242 + 5o, junct ion with

Cottonwood/Wilberg HauI Road. Also from station 1oo + oo to

stat ion 59 + 00 at Tipp1e yard.

Final reclanation of this haul road is intended to re-

establish the original drainage systen to the area affected by

the road construction.

Tining of  the road reclamation vi l l  necessar i ly fo l low

the sedinent pond reclamation because this road wil l  be needed

for access to the pond site,

Final  reclamation wi l l  incorporate resurts of

Reclamation Study to be conducted by applicant 1990 thru 1,995 as

outl ined in response to DOG!{ dated July 31, 1990 (See Appendix

XVI ,  Vo lume 71 .

Erosion and sediment control wil l  be accomplished using

soil enhancer, nulch, and tackif ier as described in Revegetation

Section, Page 4-84. Additional control wil l  be provided by

installation of contour ditches on all slopes and earthen berms

at the base of all Haul Road reclaimed slopes. See Tlpical Bem

Drawing (l{ap 4-1, Drawing 3 of 5) .

:

The f i rst  step of  the reclamation process wir l  be to

remove the asphalt and road base material and deposit them at the

north end of the project where they wil l  be covered with 4 feet
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of soil recovered from the excavation for the drainage channels.

The amount of asphalt and road base is calculated as follows:

r,ength of road to be reclaiured = 191350 feet

Th ickness o f  asphal t  =  7  .S inches (L4 ,250 r  )

Th i ckness  o f  aspha l t  =  6 .0  i nches  (4 r100 ' )

w id th  o f  asphal t  a t  n id  depth  =  36.7  feet  (14,250t  )

w id th  o f  asphal t  a t  n id  depth  =  2g feet  (A,Loot )

Aspha l t  =  141250  *  ? .S  *  36 .7  *  1  =  121105  cyds
L2  27

Aspha l t  =  41100  *  G .O  *  2g .O  x  1  =  2 ,L26  cyds
L2  27

Thickness o f  road base = lo  inches (14,250 r  )

Th ickness o f  road base = 6  inches (4 ,L0o, )

wid th  o f  road base a t  n id  depth  =  43.1  feet  (L4,2s0 t  )

width of  road base at nid depth = 34. o feet (4 r  1oo t  )

Road  Base  =  L4 ,25O *  19  *  43 .1 ,  *  1=  181880  cyds
L2  27

Road  Base  =  41100  *  G .O  *  34  *  1  :  Z ,S9L  cyds
L2  27

These naterials wil l  be placed between stations Lz3 +

50 and 141 + 00 which is L75O feet. The average haul distance is

5078 feet wi th an uphi l l  grade of 7.2*.  The distr ibut ion of

these materials wil l  be :

( 14 r23L  +  2L ,46L l  /  1?50  =  20 .39  cyds / f t

The next step wil l  be to remove the culverts which wil l

not be replaced with drainage channels.  This consists of  Boo

feet of 24 inch culvert and 266 feet of 42 inch culvert.

The third step wil l  be to reestabrish the drainage
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channelsr replacing the culverts and install ing a rip-rap l ining

where regul.red.

Backfi l l  quantit ies are based on the typical cross-

sections shown on Drawings CU-10601-DS, sheets 1 through 4 , plate

5-2. The fol lowing table gives the size of  each channel and the

excavation reqFired along with the anount of material to be

hauled and the distance and grade.
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Hydrologic Analysis

The object of the reclamation plan is to return the

drainage pattern to as near the original scheme as possible.

Reclanation of the haul road wil l  require removal of the existing

culverts and replacing then with ditches or channels d,esigned to

handle the anticipated peak flows with urinimum erosion. All

reestablished drainages are designed for the Lgg year, 6 hour

storn event,  which is a total  of  Z.Z inches of precipi tat ion

(NOAA Atlas 2 , Volume VI, Figure 24) . The calculation of the

peak flows is by the computer program frstorru Hydrograph progtranrf ,

Richard H. Hawkins and Kin A. Marshall, Utah State University

Foundation, Logan, utah , Lg7g. (Exhibit r) The progrram has been

rnodified to provide a more correct distribution of both the 6 and

24 hour storms according to the Soil Conserrration Serrrice (scs)

type rI distribution. The program uti l izes the ScS cur\re number

and dimensionsless unit hydrograph techniques as described in the

Scs National Engineering Handbook, Section 4, Hydrology (NEH-4) .

The input data reguired for the program includes the area, cutive

number (cN), t ime of concentration (tc) , duration and

precipi tat ion.

The area for each drainage basin was deter-mined by

planineter. Curve numbers were determined from Figure g.6 and

Table 9.  1 of  NEH-4 and f ie ld inspect ion of  the drainage areas.

Refer  to  Drawings CS113OD, P la te  5-3 ,  and KS119OC, p la te  5-3B,

for drainage areas.
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DRAINAGE f

TABLE 1

BASTS rOR SELECTTON

3

4

5

6

7

11,

L2

13

14A

t  4B

L4c

14D

148

15

s
85

83 .5

80

76

80 .9

Appendix VIfI PAP

L/2 1Ot Pinyon Juniper Cover
L/2 30* Pinyon Juniper Cover

30* Pinyon Juniper Cover

4Ot Pinyon Juniper Cover

Ll 4 10* Pinyon Juniper Cover
L/2 30* Pinyon Juniper Cover
L/4 40t Pinyon Juniper Cover

40t Pinyon Juniper Cover

Reclaimed Road

L/3 lOt Pinyon Juniper Cover
213 40? Pinyon Juniper Cover

50t Pinyon Juniper Cover

5Ot Pinyon Juniper Cover

5Ot Pinyon Juniper Cover

Area UA-L Cottonwood/Wilberg

Area UA-6 Cottonwood/Wilberg

L/2 LOt Pinyon Juniper Cover
L/2 3Ot Pinyon Juniper Cover

lOt Pinyon Juniper Cover

50t Pinyon Juniper Cover

sOt Pinyon Juniper Cover

C N =
C N =

8 7
8 0

I

9

1 0

76

87

79  . 6

73

73

73

56

73

83 .5

CN=87
CN = 80
CN :  76

C N = 8 7
C N =

PAP

PAP

C N : 8 7
CN =  83

87

73

73
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The tine of concentration for each drainage area was

detetmined using equation 15.3 and 15.4 of NEH-4 which applies to

drainage areas less than 20OO acres.

Tc  =  T  I rag  Eq .  15 .3
0 .5

( r , ) 'E  (s+r l '7
L9  00 (y ) 'u

Tc = tine of concentration, hours
T Lag = lag tine, hours

L = hydraulic length, feet
S  =  1000  10

CN
y = slope, percent

The peak flow rate for Drainage Area #re is determined

by routing the peak flows from the 5 subareas to the point where

the channel wil l  be reclaimed. To siurplify the procedure, it is

assuned that areas 14A and 148 discharge at a point X (Drawing

KS1190C' Plate 5-38) and areas 14c and L4D discharge at point  y

and area 148 discharges at Point Z, which is the site of the

reclaimed channel.

By exanination of the flow rates for each drainage

area, it is detemined that because the peak flows from areas 14C

and L4D are so much larger than the flows from the other areas,

the conbined peak flow sill come fron the peaks associated with

areas 14C and 14D.

TLag= Eg .  15 .4
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TII,TE

2 .00

2  . 33

2 .56

2 .75

2  . 85

2  . 96

3 .00

3 .33

14A

0

0

6

9

L2

L7

1,9

38

14B

0

5

51,

66

85

108

114

t62

TABLE 2

f los rate,  cfs
14C  14D

015

89  210

320  44  1 *

37  4  411

415  344

431*  275

426 254

365  166

148

0

L

9

11

14

16

L7

18

c+D

L5

299

75L

785

759

706

680

531

ALL

15

305

827

87L

870

847

830

749

*Peak Flows

Refer to computer print outs, Exhib i t  I I .
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The travel

Uanningrs equatlon:

tine in the stream bed is estimated using

V= R2/3 Sr/2

where:

v
n = Manning coefficient of roughness
R = Hydraul ic radius = A/Wp -
A = Cross sectional area , fE I'
WP = Wetted perimeter, ft
S=S lope=R ise /Run

A typical cross-section of the stream bed from point

to Point Y has a narrow channel for normal flows r*ithin a wider

channel for peak flows.

for DSl t , A  =  ND +  2 * (L /2 ) *

=  ND +  2D2

=N+Z  *  ( 2 .236 , )

=  N  +  4 .472  D

(2D)  *  (D )

1 .49
n

WP *D
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fo r  D)1 ' ,  A  =  N* (1 )  +  z * (L /2 ) * (1 )  +  r {D  +  2* (L /z ) * (3D)* (D)

=N+1+t {D+3Dz

WP =  2* (3 .162) *D-1)  +  W -  (N+4)  +  N  +  2* (2 .236) * (1 )

=  6 .324D +  W 5 .852

conbining llanning t s Equation with the equation for

flow, Q=vA where a equals the flow rate in cfs, yields:

o  =  1 .49  A  : ' . :  s  l t z  A
n wPlt r

A  =  1 .49  S1 /2  A  
5 t3

n wP 2t3

The above equation is solved for D by trial and error. Once the

depth of flow is known, the travel tiure is determined by the

fol lowing:

travel time = flow length/velocity

= length = length x area
Q/^ flou rate

The sorution of the travel tiure along with the

determination of the flow depth was obtained by a routine on a

progranable calculator. (Exhibit fff)

By trial and error it was determined that the conbined

flow of areas 14A and 148 at 2.54 hours, which equals 35.2 cfs,

would require 0.21 hours to travel the 5750 feet from Point X to

Point Y and vould arrive at 2.75 hours. This would combine with

the flow from areas 14c and 14D to total 820 cfs. This cornbined

flow would then travel the TsSo feet from point y to point z in

0.15 hours and arr ive at 2.gO hours. At that point the 1,5 cfs

flow from area 148 combines with the other to yield a peak flow
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a t  Po in t  Z  o f  835  c f s .

Travel t ine Calculations:

Point X to Point y

length = 5Z5O feet
slope = 7*
wide channel width = 20 feet
narrow channel width = 5 feet
f low rate from areas 14A and 148 at Z.S4 hours =
35 .2  c f s
depth  o f  f low = 0 .215 feet
travel  t ine = o.zo9 hours

Point Y to Point Z

length = 7550 feet
s lope  =  4 .  g t
wide channel width = 23 feet
narrow channel width = 5 feet
f low ra te  f rom areas 144,  L4B,  14C,  and 14D at

2 .75  hou rs  =  820  c f s
depth of f low = 1. ?O feet
t rave l  t ine  =  0 .146 hours

4 - L 7
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Channel Design

Each of the cul.verts to be replace has a drainage basin

associated with it which uill contribute nrnoff to the proposed

channels. Drawing CS113OD, Hap 5-3, shows the location of each

of the channels to replace the culverts. Channel numbers 1, 2, 6

and 9 are not used because they are not required to replace

existing culverts. Drainage areas #r and #z will be diverted to

channel 3 and runoff from drainage areas 6 and g will flow

overland as it did before the road was constructed.

The length and elevation change of each proposed

channel was obtained from Map 5-3 and was used to design the

lining material. The design procedure comes from D. J. Barfie1d,

R. C. Warner, and C. T. Haan, Applied Hydrology and Sedinentologrv

For Disturbed. Areas, Oklahoma State University, Stil lwater,

oklaholr€lr 1981. A computer program was written util izing the

channel design rip-rap lining section (page 185) of the book

(Exhibit rv). A printout of each channel design is included in

Exhibit v. Drawing cslLzgc, plate 5-3A conpiles design

parameters and rip-rap tining sizes for each of the channels.

Rip-Rap Lining Gradation

The chart on Plate 5-3A displays the naximum diameter

of the rip-rap material for each drainage channel. This value is

egual to D1OO which is the particle size that is larger than 10Ot

of the rip-rap material. In actual practice, very few pieces

would be equal to the D1O0 size. The DsO sizer or size whi:ch is

larger than 50t of the material,  is a more.repr€sentative size.
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The rip-rap naterial will be Eelected to meet the following

condltione:

DsO=L/2*D1O0

D20=t /4*D100

The tolerance to be used in the above is t 5t, meaning D45 to D55

would be eqrral to L/2 * D1OO.

A firter naterial is required where the size of the

rip-rap is much larger than the base material. The filter

material wi l l  be selected to meet the fol lowing condit ions:

1)  D5o ( f i t te r l
Dso (base) pso ( f  i t ter)

2 )5
D15 (base) D15 ( f i t ter)

3 )  D15 ( f i l te r l
D8s (base) oss ( f i l rer)

SOURCE: BARFIELD, ET. AL., paqe 195

Tolerance ! 5t

soil samples will be taken from the rocations of the

reestablished channels to detemine the gradation of the base

material. Samples will be collected and analyzed for final

selection 6 months prior to constrrrction and results subnitted to

the Division for approval. These test results 17ill be used with

the above constral,nts to make the final selection of the filter

rnaterial .

The depth of the rip-rap layer will be egual to the

D10os izeo f the1 in ingmater ia1 .The f i1 te r1ayer th ickness

wi11beequa1tooneha1 f ther ip - rap1ayer th icknesswi tha

nininum of six inches.
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o TABI.E 3

STORI.T RUT{OFF DETEruITATION
FOR

dbd haul load 13

II{PUT SI'il}IARY:
= - = = = = = = = = = - = = = = = = = = 5 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

DISTRIBUTION = SCS 6 HOUR
RAINFALL DEPTE = 2.2 INCIIES
STORI,TDURATION= 5 HOURS

TIME PPT clru. FLow
(  IN )(HR) (n{)

RUNOFF AREA = . 47 SQ. l'lItES
RIINOFF CURI/E NO. = 85
TIME OF CONCENTRATION = .361 HRS.

DEt. Ftoll
(  IN)

0 .  0000

0 .0526
0 .  0261
0 .0150
0. 0L52
0 .0154
0 .  0156
0 .  0158
0 .  0159

FIO!{ RATE
( rN/un1

0.  0000

0.  5  L43
0. 5 L97
0 .70r t0
0 .7  564
o  .77  33
a .7  515
0 .6895
0 .5 t74

FLOI{ RATE
(crs)

0.  00

155 .00
187 .  95
213 .54
229.42
234,-54
227  .9 {
209.L2
L87 .27

0 .00  0 .00

2 .O2 1 .20
2 .O7 1 .29
2 .L2  1 .  34
2 .L7  1 .36
2 .2L  1 .  39
2 .26  1 .41
2 .3L  1 .44
2 .36  t .47

0 .0000

4 .27  44
0 .  3270
0 .  3530
0 .  3581
0 .3833
0 .3987
0 .4143
0 .  4301

TO{IAL RUNOFF DEPTE = .9{5 IN.
INITIAS ABSERACTIO}I = .353 IN.
PEN( FI,OW = 234.564 CFS

=== -=========================== = == ==== = ========= === == = = = ======= == = ========

TIME TO PEAK = 2.2IL HOURS
RUNOFF VOLUI'IE CIIECK = . 946 IH.

0 t 19Ell
i

h&;;-"^*-'"*

Lr ra:l Iltr'rtstct'l {}lr" fias 5-1;3 }o/{iN

!

a - r g
L

ExtrLn i t  r  r
INc, il

-iag5lir",.*:*;rf 
E': tEF:- : 

-l:t a'7:- ::E:i$5s:n+q4ltF



TABTE 4

STORM RUNOFF DETERMINATTON
FOR

DBD HATIT ROAD #4

DISTRIBUTION = SCS 6 TIOUR
RAINFAI,T DEPTH = 2.2 INCHES
STORIT{DURATION= 6 IIOURS

===== === ==== = == === == ==== === == = == == == = = ==== ====== = ==== = ===== ===== == == == = == =

BIDROGRAPE ORDINAIES:
= = = = = = = = = = =  = = = = =  = =  = = E = = = E = =  = =  =  = =  = = = = = = = = = = = =  = = = = = = =  = = = = E =  = = =  = = = =  =  = = =  = = = = = =

RUNOFF AREA = .069 SQ. ITILES
RUNOFF CURVE llO. = 83.5
TI['{E OF CONCENIRATION = .t25 HRS.

=-======== ================== ========= ====== = ======= = ============ === =======

TI$E PPT
(HR) ( IN )

0.00  0 .00

CUl,t. FLOltI
( IN )

DEIr. FIrOW
( IN )

FLOIf RATE
(  rN/HR)

FI'OTf RATE
(cFs)

0.  00

28.25
29 .  18
30 .  09
30 .97
31 .83
32.66
33 .46
34 .24
3{ .99
34 .87
33 .85
31 .91
29 .05
25 .25
2L .86

2 .37
2 .38
2 .40
2 .42
2 .43
2 .45
2 .47
2 .48
2 .50
2 .52
2 .53
2 .55
2 .57
2 .58
2 .60
2 .62

,2 .63
2 .65

1 .  10
1 .  13
1 .  15
1 .  18
L .2L
L .24
L .27
L .29
L .32
1 .  33
1 .33
1 .34
1 .35
1 .  36
1 .  36
1 .  37
1 .38
1 .39

0 .  0000

0 .  1856
0 .  1992
o .2120
o.2252
0 .2386
0.2523
o.2662
o .2804
o .2948
0 .  2g8g
0 .  3027
0 .  3057
0 .  3  107
0.  3 L47
0 .  3  187
0 .3227
0.  3 268
0 .3309

0 .0000

o. o t26
0. 0L29
0 .  0131
0 .0134
0 .0137
0 .  0139
0 .0L42
0 .0144
0 .0040
0.  0040
0 .0040
0 .  0040
0.  0040
0 .  0040
0 .0040
0 .0041
0 .  0041
o .  0041

0.  0000

0 .5343
0 .5554
0 .6758
0 .  5956
o .7149
o .7  334
0 .  7  514
0 .7689
0 .  7859
a  .7  831
0 .7602
0.7  t67
a .6524
0 .5F70
o .  4908
o .4243

HFFffiCTIVH:

TOTAT RUNOFF DEPTH = .852 IN.
INITIAL ABSIRACTION = .395 IN.
PEAK FLOi{ = 35.053 CFS

TIIt{E

ir." -ii;'i::;{q@EdtlE*rl

a- -=-=======-=- -=======-=============E==t==-=====================t==-=====

= = = = = L{E.*+BE=EE'=====*J = = = = = p = ==

Xfiffi;-#&ff8A'-HBUS.rl,'.

4-28



TABTE 5

STORM RI,'NOFF DETERMINATIOI{
FOR

DBD HAUL ROAD f5

DISTRIBUTION = SCS 6 HOUR
RAINFALL DEPTH = 2.2 INCITES
STORMDURATION= 6 HOURS

RUNOFF AREA = .02 SQ. MITES
RUNOFF CURVE NO. = 80
TIt'18 OF CONCENTRATION = .171 gRS.

TI}48 PPT
(HR) (  rN)

0.00  0 .00

2 .37  1 .  11
2 .39  1 .15
2 .42  1 .  18
2 .44  L .22
2 .46  t .26
2 .49  1 .30
2 .5L  L .32
2 .53  1 .33
2 .55  1 .34
2 .58  1  .  35
2 .6A 1 .  35
2 .62  L .37
2 .64  1 .38

cut't. FLol{
(  IN)

DEI. FLOW
( IN }

FLOT' RATE
(  rN/nn;

FtOVil RATE
(cFs)

0.00

5 .  36
5 .76
6 .  1 {
6 .51
6 .  g5
7  .20' l  .46
7 .50
7  .32
6 .  90
6 .26
5  .48
4 .78

29

0 .  0000

0 .1198
0 .1332
0 .147L
0 .1615
o  .L7  67
0. t922
0 .2041
0 .  2084
o .2128
a .2L73
o.22t7
o.2263
o .2308

0.  0000

0 .0134
0 .  0140
0 .0145
0 .  0150
0 .0155
0 .  0119
0 .  0044
0 .  0044
0.  0044
o .  0045
0 .  0045
0 .  0045
0 .0046

0 .  0000

0 .4155
0 .4462
a .4757
0 .5041
0 .5315
0 .5578
0 .  577  8
0 .5810
0 .  5669
0 .5350
0 .  4848
o .42{6
0 .  3705

TME TO PEf,K = 2.524 HOURS

i  s [p 0119984
l-,- *, ..,rr"-,*a-.,.,.a.-

ii

r
i

TOITAL RUNOFF DEPTH = .588 IN.

ilr.+ n Dt,,, gg 16n, CrL - G q s .A.trr n .l"i t w t r,ir:



I

r-ABLE 6

SIORM RUNOFF DETERI.{IITATION
FOR

DBD EAI'L NOAD il6

IIrPUT Slrl,0{AnY:
==== == == = ==== = == = === = = =========================================

RUNOFF AREA = . 007 SQ. l.{ItES
RUNOFF CURI/E NO' = 76
TIt'18 OF CONCENTRATION = . 137 [lRS.

DISTRIBUTION = SCS 6 HOUR
RAINFAIL DEPTH = 2.2 INCHES
STORMDURATION= 6 HOURS

TIME
(HR)

PPT CUI'I. FLO!{
( IN ) ( IN )

DE!. FLOII
( IN )

0.0000

0 .  007  2
0 .0076
0 .0079
0 .  0083
0 .  0085
0 .  0089
0 .0093
0 .  0086
0 .  0026
o.oo27
0.  0027
0 .0027
0 .0027
o.oo27
0.  0028
0 .0028
0 .  002  I

FLOW RATE
(  rN/HR)

0.  0000

0 .2584
0 .  2818
0. 3 047
0. 3 269
0 .  3486
0 .  3598
0 .  3904
0 .4106
a .4286
0 .4343
0 .4272
0 .  {057
0 .3726
0 .3270
0 .2859
o.2497
0 .2188

FLOW RATE
(cFs)

0.00

1 .  17
L .27
1 .  38
1 .  48
L .57
L .67
L .7  6
1 .  85
1 .  94
1 .  95
1 .93
1 .  84
1 .  68
1 .  48
L .29
1 .  13
0 .  99

0 .  o0

2 .36
2  .37
2 .39
2 .4L
2 .43
2 .45
2 .47
2 .48
2 .  50
2  .52
2 .54
2 .56
2 .58
2 .59
2  .6L
2  .63
2  .65

0 .  00

1 .  09
t .  L2
1 .15
1 .  18
t .2L
t .23
L .26
t .29
t .32
1 .33
1 .34
1 .35
1 .  35
1 .35
1 .37
1 .38
1 .39

0 .  0000

0 .  0572
0 .  0544
0 .0720
0 .0799
0 .  0882
0 .  0968
0 .  1057
0 .1150
0 .  1236
o.L262
0 .  1289
0 .  13  15
0 .  1342
0 .  t3  70
0 .  1397
0.  1 425
0 .  145  3

o
l:,
Rr, ,, _,., r..,;_;,.*3, =:illwna&m

tr I1,,. q-1 i-)ri1;11151,,r-lti.. {ins A

,  SIF ft t  i$$,S-

OUTPUT SUMI,TNTY:



TABL,E 7

STORM RUNOFF DETERMINATION
FOR

DBD HAUI., ROAD #7

INPUT SUMIIIARY:

DISTRIBUTION = SCS 6 IIOUR
RAINFATI DEPTH = 2.2 INCHES
STORMDURATTON= 6  HOURS

TIME
(ER)

PPT CUt'l. FLOW

RUNOFF AREA = .095 SQ. I"lItES
RUNOFF CUR\IE NO. = 80. I
TII'18 OF CONCENTRATION = .247 [IRS.

(  IN ) ( IN )

0.  0000

0 .  1547
0 .  1757
0 .  1997
0 .222L
0 .2299
o .2355
0 .2423
o .24gL
o .2561

DEI. FLOW
{ IN )

0.  0000

0 .  02  19
0 .  0230
o .a224
0 .  0066
0.  0057
0 .  0068
0 .  0069
0.  0069
0 .0070

FLOW RATE
( rN/nn1

0.  0000

0 .  4143
0 .  4605
0 .  50{3
0 .  5  44L
0 .5650
0 .5563
0 .5475
0 .  5079
o .  4494

FI,OW RATE
(cFs)

0.  00

25  .44
28 .24
30 .  91
33 .36
34 .64
34 .72
33 .56
31 .14
27 .55

0 .  00

2 .40
2  .44
2 .47
2 .50
2 .54
2 .57
2 .64
2  .63
2 .67

0 .  00

1 .  16
t .22
L  .27
t  .32
1 .34
1 .35
1 .36
1 .38
1 .39

TOTAL RUNOFF DEPTH = .725 IN.
f NITfAI ABSTRACTf ON = . 47 5 IN.
PEAK FLOI{ = 34.833 CFS

TIME TO PEAK = 2 .554  HOURS
RUNOFF VOIUI-IE CHECK = .727 fN.

=========== =========== TffiTqTlEi-FFirF<=
a s iu iristKDlH:JiHlJ

sr.p il
f.*o-ro. r,-,",r -.o,* 4 -  31

UrsH .Dlvislox t lir-" filr.s Ar.ip hrfiwrrorc

:i;::S:;|d4${S"r:!i4giffi ,: .-:ap-iq:i:&:Affi .

HF.THCI'IVH:



IABLE 8

STORM RTINOFF DEEERI'{INAEION
FOR

DBD EAI'I, ROAD *8

INPUT SUMI4ARY:

RUNOFF AREA = .  014 SQ .  MrLES
RUNOFF CUR\fE NO. = 7 6
TIt'18 OF CONCENTRATION = .2L4 HRS.

DISTRIBUTION = SCS 5 HOUR
RAINFAIT DEPTH = 2.2 INCHES
STORMDURATION= 6 HOURS

===================== = ======================
E:OROGRAPH ORDINATES:

=== ==== = == = == = == = == === = = ====== = == = ==== == === ==== = = = === === == === = == = == == == ===

TTME
( HR)

PPT CUIlt. FI,Ott
(  IN ) (  IN )

DEL. FIO!il
( IN )

0.  0000

0 .  0135
0 .0143
0 .  0108
0 .0041
0 .  0042
o.oa42
0.  0043
0 .  0044
0 .0044
0 .  0045

FLOV' NATE
(  rN/HR)

0.  0000

0.2695
0 .  3054
0 .  3399
0 .  3586
0 ,3838
0 .  3849
0 .  37  L t
0 .  342  1
0 .  3042
0 .  2695

FLOW RATE
(crs)

0.  00

2 .44
2 .76
3 .  07
3 .33
3  .47
3 .48
3 .35
3 .  09
2 .75
2 .43

0 .00

2 .43
2  .45
2 .48
2 .5L
2 .54
2 .57
2  .60
2 .63
2 .65
2 .68

0 .  00

L .20
L .24
1 .29
1 .32
1 .34
1 .35
1 .  36
1 .38
1 .39
1 .  40

0 .0000

0 .  0863
0 .  0997
0 .1140
0 .  1249
0 .  1289
0 .1331
0 .  137  4
0 .  1417
0 .  1460
0 .  1504

TOTAI RUNOFF DEPTH = .52 IN.
INITIAI ABSTRACTION = .632 IN.
PEAK FLOW = 3.49 CFS

TIt'18 TO PEAK = 2.556 I IOURS
RUNOFF VOLUME CHECK = .522 IN.

siLllPjpRslBnli$,

l.irnu Dtvtsioi't Cltt., Gns Arun l!{tNlpr i

EFFECTIVF:

stP 01 lsg8



TABIE 9

STORM RT'NOFF DETERMINATION
FOR

D8D EAUI., ROAD *9

INPUT SIIMI'IARY:

DISTRIBUTION = SCS 6 HOUR
sQ. MrtES

RAfNFALL DEPTH = 2.2 INCHES
SIORI'TDURATION= 6 HOURS

======== = = == ==== = == == = = = = ======== ===== ==== = = = = = == ====== ====== =========== ==

EYDROGRAPH ORDINATES:
== == === ==== = = == = == = = == === == = = ===== = == ====== == = = ===== ===========

RUNOFF AREA = 8 .0000018-03

RUNOFF CURIIE NO. = 87
TII{E OF CONCENTRATION = .25 IIRS.

TIME
(HR)

PPT CUI'!. FLOI{
(  IN ) ( IN )

DEt. FLOW
(IN)

0 .0000

0 .0338
0.  0  347
0 .  0095
0 .  0096
0 .  0096
0 .  0097
0 .  0098
0 .  0098
0 .  0099

FLOW RATE
( rN/un1

0.  0000

0 .7935
0 .8357
0 .  8749
0 .8878
0 .8741
0 .8335
0 .7555
0 .  6598
0 .5835

Fl,otf RATE
(cFs)

0.00

4 .  10
4 .  31
4 .32
,{ .  58
4 .  51
4 .  30
3 .  95
3 .  {6
3 .01

0 .  00

2 .43
2 .47
2 .50
2 .53
2 .57
2 .60
2 .63
2 .67
2 .70

0 .  00

L .2 t
L .27
1 .  32
1 .33
1 .35
1 .36
1 .38
1 .39
1 .41

0 .  0000

0 .3460
0 .3798
o .  4145
0 .424L
0 .4336
0 .4433
0 .  4530
o .4627
o .4725

OI,XIPUT SUMMARY:

TII'IE TO PEAK = 2 .533  HOURS

r1rb.t'':tt': 

!ti*' drs*re'B r'?'-

i  srP 01. 191i8
l

j-i

I

nn*
i

4-3 3
i i*F,!3q':*: i

I'tng pprl-ticN Lrn,, Lins Aillr' h/I'tNn{e-'

_.;i'-:-a" | -+UiIf E$ffi i"'3 f 1rr*i61;gja:ffal@

INITIAI ABSTRACTION = .299 IN. RUNOFF frfr
:*:' lFl-'iv'' J.fos?

TOTAL RUNOFF DEPTH = 1.06{ IN.
N .



TABLE 10

STORI.{ RI'NOFF DETERMIITATION
FOR

DBD EAUI, ROAD #10

INPUT SUMMARY:

DISTRIBUTION = SCS 5 HOUR
RAINFAIT DEPTH = 2.2 INCHES
STORMDURATION= 5 I IOURS

TIt'tE PPT CUl,t. FLO!{

RUNOFF AREA = .248 SQ. I"IILES
RUNOFF CUR\IE NO. = 79.6
TII'18 OF CONCENTRATION = .526 HRS.

(rrR) (  rN) ( IN )

0.  0000

0.  1981
a .21 14
o.2250
0.2389
o.2531
o.2676
o.2924

DET. FLOT'
( IN )

0.  0000

0 .0133
0 .0135
0 .0139
0 .0L42
0 .0145
0 .  0  L48
0 .0L44

FTOIf RATE
( il/IIR)

0.  0000

0 .2542
0 .3092
0 .  3485
0 .  368  1
0 .3645
0 .  343  5
0 .3198

FI,OI{ RATE
(cFs)

0.  00

40 .  69
49  .48
55 .77
58 .91
58 .36
54 .98
51 .  19

0 .00

2 .52
2 .59
2 .67
2 .7  4
2 .81
2  .88
2 .95

0 .  00

1 .33
1 .  35
1 .39
L .42
1 .45
1 .  49
t .52

PEAK FIOW = 59.141 CFS
= ==============================================,

TOTAI RUNOFF DEPTH = .67 IN.
INITIAL ABSTRACTION = . 513 IN.

TIME T0 PEAK = 2 .7 6 HOURS
RUNOFF VOTUI'IB CHECK = .67 L IN .

34

l]rau Dtvtsiot'l Cn.. f-ies Anrn Mtt'ltur'

'.: :rideq$s!&rtrrs.g*:@ilffi 
E : 1--iTj'x-:@]ff c4lB$ff F 1

FI
xn
fr
fi
t
!

i
i1

iiu
l!
l
!;
n

ti
ii
l!l

iin
fi

I
i,

I



TAEI,E 11

STOR}I RUNOFF DETERI"IINATION
FOR

DBD HAUI ROAD f11

INPUT SUMMARY:
===========

DISTRIBUTION = SCS 6 HOUR
RAINFAIL DEPTH = 2.2 INCHES
STORMDURATION=  6 I IOURS

RUNOFF AREA = .024 SQ .  l ' l ILES
RUNOFF CUR\,IE NO. = 7 3
TII'{E OF CONCENTRATION = .544 HRS.

= == = === == === = === = == = = ===== == ==== == = = = = ==== === = = == = = =

EYDROGRAPH ORDINATES:
==========================================================================

TII.{E
( HR)

PPT
( IN )

0.  00

1 .  35
1 .39
1 .43
L .47
1 .50
1 .54
1 .57
1 .  50
1 .  53
1 .  65
1 .  69

cut{. FLow
( I l { )

0.  0000

0 .0873
0 .0976
0 .  1083
0 .  1194
0 .  1311
0 .  1430
0 .  1529
0 .  163  1
0 .1735
0 .  1844
0 .  1953

DEL. FIrOW
( IN )

0.  0000

0 .0L42
0 .0107
0. 0 LLz
0  .  0115
0  .  0119
0 .  0100
0.  0to2
0 .0105
0 .  0107
0 .0110
0 .0104

FIOTf R,ATE
(  rH/HR)

FLOVI RATE
(cFs)

o.  00

1 .25
1 .73
2 .L4
2 .4L
2 .47
2 .49
2 .47
2 .42
2 .32
2 .20
2 .O7

0.  00

2 .58
2 .66
2 .75
2  .93
2 .92
3 .01
3  .09
3 .  18
3 .26
3 .35
3 .  43

0.  0000

0 .  0809
0  .  1119
0 .1384
0 .1557
0 .  1597
0 .  1509
0 .  1597
0 .  1562
0 .  1501
o .L420
0 .  1335

{.Iro-H Dlirlsttt* fllrr." L}ns

TCrfAI, RUNOFF DEPTH = .413 IN.
INITIAI ABSTRACTf ON = .7 4 IN.
PEAK FLOW = 2.49t CFS

TIt'tE TO PEAK = 3.005 HOURS
RUNOFF VOLUI,iE CHECK = . 4L4 IN -

H It-,, li?iiBFitl,SffiDilBD
! nu"?lFEilTtvg;

0 1 1ggP,
4-T3 5

t
Fr

NINF li\i'lD ldl

t .-r t1. i l \ igJ . jr  1lf1-t: ' -_ 11-t-T- t ' ' ' f : :r :-1: '1'&Y1fff f i* iJBE[



rAar.,E 12

STORM RUNOFF DETER}IINAfION
FOR

DBD EAUI. ROAD *12

INPUI SUMIiIARY:

DISTRIBUTION = SCS 6 HOUR
RAINFALL DEPTH = 2.2 INCHES
STORMDURATION= 6  HOURS

RUNOFF AREA = .105 SQ. lvlILES
RUNOFF CURVE NO. = 73
TII'18 OF CONCENTRATf ON = . 8 HRS -

TIME
( HR)

PPT
( IN )

0.  00

1 .35
1 .39
t .44
1 .49
1 .53
1 .57
1 .61
1 .55
1 .69

CUM. FLOIf
(  IN )

0.0000

0 .0855
0 .0982
0 .  1115
o . L257
0 .  1405
0 .1532
0 .1559
0 .  179L
0 .1925

DEt. FLOW
(IN)

0 .  0000

a.oL27
0.0134
0 .  014  1
0 .0148
0. 0 L27
0 .0L27
0 .0131
o .  013  5
0 .0131

FLOW RATE
( rN/HR)

0.  0000

0 .0505
0 .0781
0 .  1066
0.  1297
0 .  1420
0 .  1 {66
0 .1491
0 .  1493
0 .  1469

FLOW RATE
(cFs)

0.  00

3  .42
5 .29
7  .22
8 .7  9
I  .62
9 .  93

10 .  10
10 .  11
9 .  95

0 .  00

2  .56
2  .67
2 .77
2  .88
2 .99
3 .09
3 .20
3 .31
3 .41

TOTAI RUNOFF DEPTII = . 413 IN.
f  NITfAl  ABSTRACTION = .7 4 IN.
PEAK FLOW = 10.13 CFS

TII'IE TO PEAK = 3.26 HOURS
RUNOFF VOLUI'IE CHECK = .4L4 IN.

4-36

]PERtSBi

I Jrar: {.}l^vrs!cN Otl' Gns Ann Mtt'ltt'lc



- TABIE 13

STORM RT'NOF8 DETERI,IINATION
FOR

DBD HAUI, ROAD *13

INPUT SUMI{ARY:
============================ == ============== ===================

DISTRIBUTION = SCS 6 HOUR
RAINFAIL DEPTIT = 2.2 INCHES
STORMDURATION= 5 HOURS

=== == = = = = = = == == = = ==== == == === ====== = = == == ==== ========= = ==== = === = == == = == ====

HYDROGRAPH ORDINATES:
== =-==== ======= == === == =========================================

RUNOFF AREA = . 065 SQ. l,tItES
RUNOFF CURVE NO. = 73
TII'IE OF CONCENTRATION = . 857 HRS.

== === == = ==== = ============== ========== ======== = ========= == ==== === = = == ==== ==

TI!,[E
( HR)

PPT
( IN )

0.  00

1 .33
1 .38
1 .43
1 .  48
1 .  53
1 .57
1 .61
1 .55
1 .  69
t .7  3
1 .75

Ct tt. FLOV|
( IN)

0.  0000

0 .  0802
0 .0935
0 .1076
0.  1225
0 .  13  82
0. 1 522
0 .1659
0 .  1799
0 .  1945
o .2077
o .2192

DEI,. FtO$l
( IN )

0.  0000

0 .0133
0 .0141
0 .  0149
0 .  0157
0 .  0140
0 .  0135
0 .0141
0 .  0145
0 .  0132
0 .0105
0 .  0107

FId{ RATE
( rlr/HR )

0.0000

o .  0358
0 .050{
0 .  0884
0 .  1  149
0 .  1335
0 .  1397
0 .  1440
0 ,  1460
0 .  1456
0. 1 42L
0 .1355

FTO$J RATE
(crs)

0.  00

1 .53
2 .57
3 .77
4 .  89
5 .58
5  .95
6 .  13
6 .22
6 .20
6 .  05
5 .77

0 .  o0

2 .5L
2 .63
2 . ' l  4
2 .86
2 .9 ' l
3 .09
3 .20
3 .31
3 .  43
3 .54
3 .66

OUTPUT SI'MMARY:
= = = == = = = ==== === == == ==== == == == ==== === = ======= = == = = = = === == === === = === = ====== =

TOIAL RUNOFF DEPTH = .413 IN.
INfTIAI ABSTRACTIOil = .74 IN.
PEAK FIO!{ = 6.225 CFS

TIME TO PEAK = 3.352 HOURS
RUNOFF VOtUltE CIIECK = .[tl IN.

= = = = = = = = = = = = = = === = = = ==== == = = = = = = = = = = ==== = = = = = = = = -F =+E ++Ff+ ffi €ffi
n rJ ''\*/,/ 

"[ lt"/J-t\r\)l$

r,.1y1*{:Y1fr
I.
I  n r n
i ,)!:: r

l .

t-t*.,"*

EFTACTtrVE:

Ilrnn iJlvtsroru r-")n.. Ges AFin Mrxrhrc



TABIE ClJ A

STORI'T RUNOFF DETER}TINATION
FOR

DBD HAUL ROAD GRIIIIES WASTI A

RUIIOFF AREA = 2 .531  SQ.  Mr tESDISTRIBUTIOI| = SCS 6 HOLIR
RAIITFAIT DEPTH = 2.2 INCBES
STORI.IDURATION= 6 HOttRS

RUNOFF CURVE HO. = 65
TII.{E OF CONCENTRATION = 1- 763 ERS.

!E  == == == == =  =  =  == =  =  =  =-  == == =  == =  == == =  == ====-====== =  == == ======== == =  =  == =  == == =====

EYDROCRAPB ORDINATES:
=========== ====== = == =================== === ==== =================

TII.IE PPT CI'!.t. FI,OTJ DE!. FI.CIT{ Ftot{ RAIE FLO$' RATE
(BR) ( rx) ( rN ) ( rt{) ( rN/ltR) (cl 's )

==========:=========== =========== =====-========================

0.  00

2 .L2
2  .35
2 .59
2 .82
3 .  06
3 .29
3 .53
3 .76
{  .00
4 .2 ,3
4 .47
4 .70
4 .  94
5 .  17
5 .41
5 .64
5 .88

0 .  00

0 .  69
1 .  08
1 .36
1 .  46
1 .56
1 .  64
1 .7  2
1 .78
1 .  84
1 .89
1 .  94
1 .  98
2 .42
z.o7
2.11
2 .L4
2 . t8

0 .  0000

0.  0000
0.  0004
0 .0195
0 ,0333
0 .  0493
0 .  0550
0 .0819
0 .  0950
0 .  1090
0 .  1224
0 .  1364
0 .  1 {85
0.  1506
0 .1731
0.  1850
0 .  1982
o .2101

0.  0000

0,  0004
0 .  0191
0 .  0137
0 .  0161
0 .  0157
0 .  0169
0 .  0131
0 .0139
0 .  013{
0 .  0140
0 ,0121
0 .0121
0 .0125
0.  0129
o.oL22
0.0119
0.  0063

0 .  0000

0.  0000
0 .0001
0 .  0025
0.  0068
0 .0131
0 .  02  14
0 .0318
0 .0399
0 .0470
0 .  0526
0 .  0557
0 .  0589
0 .0600
0 .  0598
o .  0586
0 .  057  1
o .  0558

0 .  00

0 .00
0 .  09
4 .L7

11 .10
21 .38
34 .93
51 .87
65 .16
7  6 . -19
95 .85
92 .60
96 .23
98 .  01
97  .75
95 .7  4
93 .21
91 .05

OTJ:fPI'T SIITT{ARY:
= -= i  ===== =-======== =- -======== == =================== === ==== ======-== === ===a

TII'IE TO PEAK = 5.A24 EOURS
RUilOFF VOtt ME CHECK = .2L7 IN.

SLX
EFFECTIVE;

g.7g*:tffi

i srp cir tess
I

I
i 38

; l

i T ttr.:. Dii,J-..11-* OrL, Ges Arun Mlnrrvc
I

TOAAI, RIINOFF DEPTE = .215 IH.
INIT IAI ,ASSTRACTIOI {=  1 .03  IN.



SAAI,E eW I

STOB}I RUNOFF DETERI'IIIIATIOIi
POR

DBD CAUE ROAD GRIT,IES IIASE B

INPUT SUUI.iART:
=:E =E =  =  =  === == =  ===== === =  ======== == == =  == =  =  =============== =  =  =  =  =  =  == =  ==== =  == =  =  ==

DISTRIEUTIOII = SCS 5 EOUR
RAINFALI DEPTts = 2.2 INCHES

RUNOFF AREI = 2. 181 SQ. t'tItES
RUNOFF CttRttE l{O. = 7 3

SIoRI{ DllRAlIOt{ = 6 BoIrnS TII{E OF COtrCENIRATIoI{ - L.241 ERS.
= =  ! -  =  =  =  =  == =  =  =  ==== ==== ====== ====== =  =  == =  =  ====== == ======== ==== ========= == ====

ETDROGRAPE ONDIilATES!
-  -  -  - -  -  -  -  - - r =  =  =  =  = =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  = = = =  =  =  =  = = = = = = = = = = =  =  = = = = = =

==-= = = = = = = == = = = == = = = = == = == == == = === == = = = = == == = = ======== = = === = = = ==== = = = = = = ==

TII'TE
( ER)

PPT
(  IN )

0.  00

0 .  ?6
1 .03
1 .  30
1  .39
1 .  {6
1 .53
1  .59
1 .65
1 .71
1 .  75
L .79
1 .83
1 .  87
1 .91
1 .94
1 .9?
2 .AO
2 .03

Ct l'1. FLOW
( IN )

DEL. FLOII
( IN )

0.  oo00

o .  0211
0 .  0526
0 .  0228
0 .0210
a .a227
0  .  0198
0 .  0203
0 .  02  13
0 .0159
0 .0155
0 .0160
0 .0151
o. oL52
0.  0156
o.  013 1
o.  0129
0.0131
0,0L32

FI'I{ RATE
( rrf /HR )

0,0000

0 .0000
0.  003 9
0 .0172
0.  03  47
0 ,0559
0.  08  13
0.  104 1
0 .1154
0. L239
9.1292
0 .1308
0 .1295
0.  125 1
0 .1173
0 .1093
0 .1036
9.a992
0 .0952

FTOI{ RATB
(cFs)

0.  00

0 .  03
5 .42

24 .2L
48 .  gO
78.7  4

114  .  41
146 .53
L62.39
L7  4 .  38
181 .  86
184 .  05
L82.30
176 .  10
165 .  11
153  .78
145 .85
139 .67
133  .97

0 .  o0

2 .L6
2 .32
2  .49
2 .65
2 .92
2 .99
3 .  15
3 .32
3 .48
3 .65
3 .81
3 .  98
4 .  15
4 .31
4 .  {8
4 .6 {
4 .81
4 .  98

0 .  0000

0 .  0001
o.a2t2
0.0?38
0.  0966
0 .  1175
0.  1 r [03
0 .  1501
0 .  1804
o.20 t7
0 .  217  5
o.2332
o.2492
o.2643
a.2?95
0.  2950
0.  3081
0. 3 zLO
0.  3341

TCIIIAI, RTNOFF DEPTH = .413 IN.
f NfTIAl ABSTRACTION = .7 4 IN.
PE"AK FLO?I = 18{.069 CFS

TII'IE TO PEAK = 3.824 gOURS
RLIIIOFF VOlt litE CHECK = .4t4 Il{.

Sii:)p'tS,lR,SmmlB
HFFECTtrVH:

sEP 0 1 lgSB
39

Ures DivrsroN Orl, Ges Alro l\4lr,rlrrrc

il4qf f aa$cqtf Elaryffi Bffi -Earrffi 
cGRE?



IABLE G1{ C

STORI{ RUNOFF DETERI.TIITATIOT
FOR

DBD tsAtL ROAD CRIIIES WASE C

INPIE ST'UMARI:
=  = = - = -  =  = = =  = = = =  = = = = = =  = = ! = = =  = = = = = = =  = =  = = = = = =  =  =  - = = = = = = = = = = = = = =  = = = = = =  - = = = = = = = = =

DISTRIBT:IION = SCS 5 HOttR
RAIITFALI DEPTH = 2.? INCEES
STOR!!DURATION= 6 EOURS

a=  -  =  ===  ==  =  =  =  =  =  ===  =  =  =  ==  =  ==  ==  =  ==  ==============c=====-===-===========-== -====

HYDROGR.APE ORDINAIPES :
l = = = = = = = =  = = = = = = = = = = = = = =  = =  =  =  =  = =  =  = =  = =  = =  = = =  =  =  =  =  =  =  =  = = = = = = =  =  =  =  = =  = = =  =  =  =  =  = =  = =  = = = =

RUNOFF AREI = 1.64 SQ. t'tILES
RUNOFF CTRVE NO. = 83.5
TII'IE OF COI|CEMIRATION = .822 lltrts .

= =  =3== =  =  == =  =  ===== =  =  =  =  =  =  ==== =  =  == == =  === ===== =E= == =  ===== == == ===== === ==== = : t  -=  =

TIME
( HR)

PPT
(  IN }

0.  00

0 .  64
0 .  82
1 .00
1 .18
1 .33
1 .38
1 . {3
L .47
L .52
1 .55
1  .60
1 .54
1  .68
L .72
L .7  4
L .77
1 .80
1 .  82
1  .85
1  .87
1  .90
t .g2
1 .95
t .97
1  .98
2  .00
2 .O2

ct lt. FLow
( IN )

DEt. FLOW
(IN)

0 .  0000

0 .o477
0 .  0658
0 .0804
0 .0789
0 .  0264
0 .  027  1
0 .a277
0 .0284
0 .0253
0 .0235
0 .  0239
a.0242
o.o24L
0.017  1
o.aL72
0.  017  4
0 .0175
0 .0168
0 .0162
0 .0163
0 .0164
0 ,0165
0 .0135
0 .0133
0 .  0134
0 .  0135
0 .  0135

FIOh' RATE
( rN/sR)

FI',ot{ RATE
(cFs)

0.  00

9 .63
3t .27
71 .95

L35.27
2t9.90
301 .84
369 .51
4L4.73
430 .91  {
4 t7 .85
399 .41
37  5 .  51
346.25
313 .59
280.97
252.82
23t.75
219 .31
246.23
195 .57
t86.42
178 .85
L72 .52
t66.47
160  .92
155"  90
151 .38

0 .  00

2 .A8
2 . t9
2  ,30
2 .4L
2 .52
2 .63
2 .7  4
2 .85
2 .96
3 .  07
3 .18
3 .29
3 .  40
3 .51
3 .62
3 .73
3 .8 {
3 .95
4 .  06
4 .  16
4 .27
{ .38
4  .49
4 .  60
4 .7L
4 .82
4 .  93

0 .  0000

0 .027 0
0 .47  47
0 .  1405
a.22A8
4.2997
0 .3261
0 .  353  1
0 .  3809
0 .  4092
0 .  4345
0 .4581
0 .  {819
0 .  5062
0 .  5303
0 .5473
0 .  5645
0 .  5819
0 .  5995
0  .  6163
0 .  6325
0 .5 {87
0 .6651
0 .6815
0 .  695  1
0 .7084
0 .72 t8
0 .7353

0.  0000

0.  009 1
0 .0295
0.  0580
a.L278
0 .2078
0 .2852
0 .3 {91
0 .  3919
a .4072
0.  3948
0 .3774
0 .  3548
a .3272
0 .2963
0 .2555
0 .2389
a.2190
0 .2063
0 .1949
0.  18{8
0 .  176  1
0"  1690
0.  1630
0 .  157  3
0 .  1520
0 .  1 {?  3
0 .  1430

OUTPUT SUMHARY:
- - - - - -  - - - - - { a a --  - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - -

SO4IAL RT NOFF DEPTH = . 862 IN.
INITIAI, ABSTRACTIOH = .395 Ill.

TIl,tE fO
RT'NOFF

PEAK FtOW = 430.955 CFS
========= =============== ====== ==================

rN.

=€fftT*=tss6=

UraH Drvtstont (Jtt Gns Arun IVhNnc



TAEIE Gl{ D

STORI,T RUNOFF DETERTTITTTIOII
FOR

DBD EAUI, ROAD GRII'TES TASE D

IlrPut st lrMiurl s
:  = = = l a t =  t - - = = ! : a a a - i = = a t : 1 . ! - : - - - - t a t = - = - = l | = 3 a t ! t ! ! ! = ! ; = ! l l 3 = - = - = = = = = t - = = = = ! = - - ! : -

RUNOFF AREI a .935 SQ. t'trl.,Es
RUilOfF CURVE llO. - 87
TItfB OF CtICEfflfRATION - .452 EnS .

DISTRIBIIIION ,. SCS 6 EOttR
RAINFALT DEPTE 3 2.2 INCHES
STORI!DIIRATIONT 6 EOttRS

t= : t  -  t -  I  = t  a=  ====-== !3=  =  =  = l  =  == -a==== =  =  ==! -=a=- -a=-==-  taaa-=  - -  3====- -=== =  =-==t

NOROGRAPB ONDITATBS3
a a  t - : l  l==-=== =E -== - -  : l - t  l  a t=  =  =-a= t=====-==E =- -=== ==ta- l i t  l - - t=  === =  I  ====-  ====-aa

TIT'TE
(ER)

PPT
( IN}

0 .  00

0 .  59
0 .  68
0 .  78
0 .  88
0 .  98
1 .08
1 .  17
1 .27
1 .33
1 .36
1 .39
1 .  41
1 .4 {
1 .  {7
1 .  49
1 .52
1 .  5 {
1 .  57
1 .59
1 .61
1 .53
1 .  65
1 .  67
1 .  69
1 .71
1 .73
L .7  {
1 .76
L .77
L .79
1 .  80
1 .  82
1 .83

ct u. FIpt{
( rx)

DEI,. PLO$
(  IN)

FIOI{ RASE
( rN/ER)

FLOW RATE
(cFs)

0.00

31.77
50 .?1
79 .  {3

1  19 .  30
1?1 .49
229.25
288,73
3{7 .93
397  .85
429.77
441 .83x
432.  r l3
400.  18
357 .  50
3t7 .20
2 90.  67
248.68
22t.2L
199.  01
L82.72
1?2 .90
157 .51
164.00
161 .07
158 .72
155 .61
151 .63
L16.77
141  .  0 {
134 .  33
128 .  {3
123 .  3 {

-  = -  =  =  ===== == -  === =  t  a  =  ========= === ==== -E==-==- : l t - -  ==-a====== -  ==  =  ====-== -  ====-

0.  00

2.05
2.LL
2.L7
2.23
2.29
2.35
2.4L
2.47
2.53
2.59
2.65
2.7 t
2 .77
2.93
2.89
2.95
3.01
3.07
3.  13
3.  19
3.25
3.31
3.37
3.4{
3 .50
3.55
3 .62
3.68
3.74
3.80
3.86
3.92
3.98

0.0000

0.  0453
0.0789
0 .  1191
0.  1628
4.2L24
o.2661
0.  3236
0.  3942
0.4234
0.  {408
0.  {594
0.  4761
0.  {940
0 .  5121
0.  5303
0. 5r[87
0.  566{
0.  591{
0.  5965
0.  6116
0.6259
o.6122
0.  6576
0.  6?3 1
0.  6886
0.  59gg
0.7106
o.7zt l
o .7 323
0. 7 432
o.7  541
0.7551
0.  7?61

0.0000

0 .0327
0 .0392
0.  04{7
0 .0495
0 .0537
0 .057{
0.  0607
0.  0392
0 .017{
0 .0175
0 .01?7
0 .0179
0 .0181
0 .0182
0.  018t1
0 .  01?7
0 .0150
0 .0150
0 .  0151
0.  0152
0 .0153
0 .015{
0 .0155
0 .0156
0  .  0111
0 .0108
0.  0108
0 .  0109
0 .  0109
0 .0109
0 ,0110
0 .0110
0. 010t0

0 .0000

0 .0527
0 .0840
0 .1316
0 .1977
a.28{2
0.  3799
0.  {785
0.  5?65
0.6594
0. ? t23
0.7 322
0.7 t67
a.6632
0.5925
0.3257
0.  {652
0. {Lzt
0 .3666
0.  3298
0.  3028
0.2865
o.277 6
0.2? 18
0.  2669
0.  263 1
o.2579
o.2513
a.2432
a.2337
o.2226
a.2L28
0.  20{4

OUTPTII SU}OIARY:
'r=-rr.==rE=================--=-r-=====.===.---: r=$====- =*t!€GEHEf,F*rL3-==

TOTAL RT,NOFF DEPTB = 1. 064 I}f .
II{ITIAI, ABSTRACTION = .299 llf .
PEAK FLOW - 441.8?1 CFS

Trr.tB ro pEAx - f?JgCi
RttNoFF vor,tl'lE CESFF ffl fbg!ig6il rr

t.Jr:..t.t DrvrsroN {}ru, {ins fi;to-l*,r..,

a



TABLE 6{ E

STORIT{ RUNOFF DETER!{INATION
FOR

DBD HAUL ROAD GRII,IES WASH E

INPUT SI.]MI'IARY:

DISTRIBUTION =
RAINFALL DEPTH
STORM DURATION

SCS 6 HOUR
= 2 .2  INCHES
= 6 HOURS

RUNOFF AREA = . 19 4 SQ. l,tILES
RUNOFF CURVE NO. = 7 3
TIME OF CONCENTRATION .873 HRS.

I{YDROGRAPH ORDTNATES :

CUl,t. F' LOW
(  I N )

0.0000

0 .0000

0 .0a32

0 .  0  225

0 .0573

0 .0856

0 .0995

0 .  L  L42

0 .1454

0 .1732

0 .1878

a .2028

0 .0000

0 .0032

0  .019  3

0 .0347

0 .0283

0 .0139

0  .0L4  7

0 .0156

0 .013  5

0 .  01  45

0 .0151

0 .0110

FLOW RATE
(  IN/HR)

0 .0000

0  .  0  0  00

0 .0008

0 .0055

0 .0214

0 .  04  35

0 .0691

0 .0972

0 .1352

0 .1445

0 .1458

0 .1  446

0 .00

0 .00

0 .0L

0 .83

2 .68

5 .44

8 .65

L2 .  L7

L6 .92

18 .09

1 ,8  .2  5

18 .  10

DEL. FLOW
( IN)

FLOW(c RA
FS)

TE
TII{E

(  H R }
PPT
(  IN}

0.00

0 .56

0 .85

1 .04

1 .30

1 , .35

1 .40

1 .  50

1 .55

L .53

L  .6 '7

L .7  L

0 .00

2 .L0

2  .2L

2  .33

2 .44

2 .56

2 .68

2 .79

3 .03

3  .26

3 .38

3 .49

3 .61  r .74  0 .2138  0 .0108  0 .1397  t7 '49

3 .72  1 .77  0 .2246  0 .0110  0 .1324  L6 '57

---1:81--------1-:19-------9:2-111------9:9113------9:1313------l!:!!--
OT}TPUT SI'MI{ARY:

TOTAL RtINOFF DEPTH = .413 IN.
INITIAL ABSTRACTION = .74 IN.
PEAK FLOW = 18.254 CFS

TII4E TO PEAK = 3.377 I IOURS
RUNOFF VOLUME CHBCK = .4L4 IN'

ISiUiP]BB(SEDED

i Jtrn fllvtslott {}tr-. Gns Al.rp h{txtNc



o

TABI,E 15

STORI.T RI'NOFF DEIER}IINAITION
FOR

DBD EAUf, ROAD *15

INPIE SUM!'IARY:
=========== ============================================

DISTRIBUTION = SCS 5 HOUR
RAMFALT DEPTH = 2.2 INCITES
STORI,TDURATION= 6 HOURS

RIIUOFF AREA = . 082 SQ. l'lILES
RUIIOFF CUR\IE NO. = 73
TI![E OF CONCENTRATION = .958 HRS.

==================================================-=======================

EIDROCRAPE ORDINASES:
==========s--==-==========================-==========-=-==================

===c=== == ================ ======= = == ============================= = === == = ===

TIME
(HR)

PPT
( IN )

0.  00

1 .  35
1 .41
t .47
1 .  53
1 .57
L .62
L .67
1 .71
t .7  4
L .77
1 .81

cttu. FLow
( IN )

0.  0000

0 .0880
0 .  1036
o .L2A2
0.1379
0 .  1537
0 .  1692
0 .  1852
0 .  2019
o .2143
o.2263
o .2385

DEI,. FLCfrI
(  IN}

0.  0000

0 .0156
0 .015?
0 .017?
0 .0158
0 .0155
0 .0161
0 .  0156
0 .  0124
0 .  0120
0 .0123
0.  0125

FI,OII RASE
( rN/sR)

0.0000

0 .  0398
0 .  0639
0 .0912
0. 1 t52
0 .  1285
0 .  1352
0 .  1398
0 .  1420
0.  1405
0 .  1360
0 .  1287

FLOW RATE
(cFs)

0.  00

2 ,  LL
3 .38
4  .82
5 .  10
6 .81
7 .L6
7  .40
7 .51
7  .43
7 .L9
5 .81

0 .  00

2 .59
2  .71
2 .84
2 .97
3 .  10
3 .23
3 .36
3 .  48
3 .51
3 .7  4
3 .  g7

OUTPUI SI'MMARY:
=! = ============r============ ==== === =====-==== == ======== ====== = = ===========

IOTAL RUIIOFF DEPTE = .413 fH.
INITIAI, ABSTRACTION = .7 4 IN.
PEAI( FLOW = 7.51{ CFS

TIME TO PE,AI( = 3.498 ITOURS
Rttt{OFF VOI,UilE CHECK = .414 IN.

4-43 t{
k
*r
F

tr lta.x lJtrrlsiox Otl' G'r's ANn Mtl'ltlrc

..r:g"Xr'ilfiil-{'nrJ*6:XrrF$'1'' 
"1*"trlfEtrr"B$gE 

F



l R E r 4 t * + t } } s + { + + | } + t + + i t | } ' . * + + { + . 1 i , } } ' . l l } } . . . } + } . } ' | ' . 1 + } l + . | . . 5 | + . t }

? CLS :  FEI I  T RIFRAF s l : I I . IG F,ROI3F:AM TAI EN FFCN

i 
" . i "  

;=r :F:M *  "AFFLIED HvDFoLoGY AND sED I  f iE l t lToLgGY F; lR DISTURBED i :s45"

+ FEt,l : * FY E{ARFE t LD . I.IARIIER AND HAAI{ . F.AGE 1 B5

=  F : E t ' 4  ' * i t t + + { + r * + l + + } + * * * * * * + + * t * + * * *  } * { + } } }  t + } t  * t + + + * * * * *  }  }  "  
+ t  } {  }  t t

3 € t  D E F  e l ' l s I t ' l D  (  I  ) = S I N (  I t 3 . l { i 1 3 9 / ! g O )
4 r t r  D E F  F N C O S D (  I  ) = C O S (  l i 3 .  1 4 1 5 9 / t 8 0 )

5 6  D E F  F N T A N D (  I  ) = T A N (  I * 3 . 1 . f  1 5 9 / 1 8 t ' )

o r t  D E F  F F I A T N D (  I  ) = (  l B f r / 3 . 1 q 1 5 9 ) * A T N (  I  )

i t r , , r  Fn : ' i r  rAEt (13) "R I  F '  R  A F  s  I  3  I  N  G F  o  F : "

l  I C I  F F I : N T  T A B ( 1 1 ) " T  R  A  F ' A :  O  I  D  A  L  D  I  T  C  H . E  S  "

t e(r FR I r.rT
I3t i '  PRINT TAE( 13) "ENTEF LISTED FAFAI ' ' IETERS"
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REVEGETATION (R61,4-3  01-3 s3 )

rnter in stabi l izat ion And vegetat ion plan

There are f ive major f i l ls  at  the Des Bee Dove Mine

with bare open slopes general fy with a south or southeast aspect.

wi th the proposed reclamation plan one f i l l  would provide some

soi l  mater ial  for the f inal  contour ing and grading. Because no

topsoi l  was stockpi led and the nat ive soi ls on these steep slopes

provide very l i t t le topsoi l  mater ial  the f i l l  nater ial  would need

to become the plant ing medium. An off-s i te source is

impract ical  .  The f  i l l  mater ial  was tested in l .9g o and again in

1983 for i ts physicar and chemicar propert ies.

The soi l  mater ial  in the f i l ls  is comparable to

surrounding nat ive soi ls and was or iginal ly der ived from

sandstone and shale parent mater ials.  The soi l  mater ial

particles are nostly sand with textures from sandy clay loams to

sandy loams (Tab1e r)  .  The water hording capaci ty is low,

typ ica l  o f  sandy so i ls .

They are  ca lcerous so i ls  as  ind ia ted by pHts  o f  7 .5-

8.5 and calc ium carbonate equivalents above eight percent (Table

I I ) .  Sa l t  content  is  too low for  any harmfu l  a f fec ts  on p lants .

Potassiun, phosphates and nitrogen, irnportant plant nutrients,

are very low indicat ing the need for fert i l izat ion to insure

plant growth'  The organic mater ial  is pr incipal ly coal  debr is,

the nitrogen percentage ratio is too low,

IIrcir Dlvrsroru Ou",, Ges ANn |ftxrwr.

. - i;::agrrudilD thi rax b!iy.'_ufrjt-:*?;?j,*1-i]&aTFj.riruB: 1

EFFECTtrVE:



TAELE I: SOIIS PIffSICAL PFOPffiTIES

_Sartrle f

I 10?1
1108
1109
1110
1111
1117
1118
1119

Dmt12
Dm+2
DBDT3

Identificatiqr Sad SiIt cl+)'

15
17
15
15
1{

leffirre

SL
SL
SL
st
SL

EE
8.3
8.1
8.3
8.1
8.0

10 .0
?.1
7.5

8.2
8.8
8.5

SatrrraLion t Ec€

0.8
0.5
0. {
0 .3
2.L
2. t
2 .5
2.5

.40

.?0

.72

1980 0-4'
1980 4-12"
1980 L2-24'
1980 $\:rface t{ash
1980 $bsoij
1980 Coaf Wastc
1980 CoaI Waste
1980 CoaI l{aste

. .  
-  t .

1983 tlPper rill
1983 Bathhqrse Fi.ll
1983 TiPIe FiIl

52
50
54
52
59

33
33
31
33
27

55
59
65

13
11
L7

22
30
18

scl,
sct

SL

30.
20
30

1

2

Soil ard sPoil frcm Des-BsDorre Uine

fitl soil material sarples ollected cn subsurface falprs in

fiIL (4n-20'). Sanple cryosited frqn t-en sr:b-saples on eadt

fiIL slcpe o -
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TABLE II: SOIT.q PRCD(mf\lIry AIBLYSIS

Sarple * SAR O,t t NI Cat I'to t

(Ca+r49)

6 .8
3 .9
2 .9
2 .4

20.2
23  .3
26.5
28 .8

NA
0t{eqll,) K t

CaCOi
P prrn Ecnrivalefits t

1 107
1108
1109
1110
1111
1117
1118
L119

DBD#1
DBD*2
DBD*3

0 .?
0 .7
0 .9
0 .8
1 .0
0 .8
0 .8
0 .7

3 .03
3 .28
2 .76

2.6
3.9
1.3
2.5
5.1

1.2
1 .0
1 .1

.9
3 .2
2 .7
2 .9
2 .6

.076

.a77

.075

.01  1 .9

.01  2 .3

.006 .3

.006  L .2

.02  2 .6

.01  1 .2

.01  .3

.01  .2

.087 .  125

.056 .064

.114  .059

13 .88  .0gg
9  .24  .055

L5.29 .240

9 .85
9 ,00

11 .39

2 .75
2 .00
3 .41

17  .9
15  .5
16 .9
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INTERIM VEGETATION ESTABLTSH},IENT

FTLL SIOPES

The f i l l  s lopes at the t ipple area, bathhouse, coal

stockpile area, Deseret pond and Beehive portal reguire interim

stabi l izat ion. Revegetat ion of  the f i f l  s lopes was implemented

in l -98L/82. However,  adherence to speci f  ied methods and t iming

is guestionable and monitoring was not conducted at the sites.

Subsequent interim revegetation was conpleted in 1984 and 1988,

at var ious locat ions at  Des Bee Dove Mine, ds discussed in the

1987 and 1988 Vegetat ion Monitor ing Reports.  The inter im

vegetat ion wi l l  control  erosion by:

1.  A vegetat ive cover to protect the soi l  surface.

2. A wel l  developed root system to retard soi l

movement.

The inter in vegetat ion plan wi l l  a lso provide the basis

for developing a f inal revegetation plan by:

Testing various plant species adaptabi l i ty to

these soi l  materials. Introduced species also

tested for their possible role in f inal

revegetation.

Testing and developing planting techniqfues with

the highest probabif i ty of success.

Developing some fil l material as a substitute for

topsoil by establishing a root system in the top

1 .

2 .

3 .

layers along with organic

environnent suitable for m

- 6 L
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co lon i za t i on .

4.  Provide a detai led analysis of  soi l  product iv i ty

with a ser ies of  test  over the l  i f  e of  the mi,ne.

This would be the basis for fert i l izaLion and soi l

handl ing at  f inal  revegetat ion.

The upper  18-24t r  f i f l  layer  w i l l  become the f t topso i l r f

by nature of its established plant comnunity with nicro-

organisms, organic deposi t ion, nutr ient soi l  cycl€sr root zone,

etc.  At f inal  reclamation this rr topsoi l t r  wi l l  be removed and

stored dur ing the redistr ibut ion of  f i l l  and grading. Then the

temporar i ly stored r f topsoi l r r  wi l l  be placed on the newly graded

and prepared surfaces 6-!2 inches deep at random locations. This

wi l l  increase the var iabi l i ty of  the soi l  surface.

The seed mix and plantings rrere designed more for soil

stabi l izat ion than to provide wi ld l i fe food or l ivestock forage.

The plant species were selected on the basis of their drought

tolerance , alkal inity tolerance, vegtetative growth forn ( cover

soil surface) , root systems and nitrogen fixing potential.

Because the slope I s aspects emulate the pinyon-juniper plant

conmunity on steep slopes nost species selected were native to

the reference area. Some faster growing species were uti l ized to

provide plant cover while the slower native species become

establ  ished.
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The 1988 inter in seed mixture was as  fo l l ows :

COMIT{ON NA![E

Grasses

Thickspike Wheatgrass
Western Wheatgrass
Sal ina Wildrye
fndian Ricegrass
Sguirrel ta i  I
Greatbasin Wildrye

Forbes

Pac i f ic  Aster
Northern Sweetvetch
Yel low Sweetclover
AI  fa l  fa
Eaton Pentstemon

SCIENTTFTC NAI,TE
LBS/ACRE

EOUTVALENT PI,"g*

o.2

Agropvron dasystacyum var. Critana 5
r.  Rosannal 6

El]mus sal inus 1
oryzopsis hvmenoides var.  Paloma 4

3
Elrrmus cinereus 3

Aster  ch i lens is
Hedy_sarum boreale

a f  i s
Nomadz

Penstemon EFniiz

1
1
l.
1

PLS Rrre Live Seed
1 Sod-foming var iety
2 Faster growing species

MECHANICS OF ],988 INTERII'T REVEGETATION

FTLL SIPPE

The fif l  slopes are relatively smaIl areas and because

of the steepness all of the seeding and planting work wil l  be

done by hand or by hydroseeding. These.slopes are severe

planting sites and successful establishment of a vegetation cover

wil l  reguire close attention to details, some favorable growing

condit ions and repeated efforts.  The cr i ter ia for success wi l l

be the establishment of at least 6Ot ground cover on the najority

of the slope. This may require a three to seven year period.

s[P 0 i  1gs8
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SEEDING (FALL 1988 I

Sylva fiber hydromulch

Organic tackif ier

Anmonium nitrate

Triple superphosphate

MATNTENANCE A}ID MONTTORTNG

1 .

2 .

1.

2 .

3 .

Slopes were cleaned of debr is.

The seed mixture (Page 4-63) was appl ied.

The hydrornulchr/tacki ftet/ferti l i  zer mixture was

appl ied at  the fol lowing rates:

2000 lbs /acre

120 lbs/acre

50 lbsr/acre

75 lbs/acre

3 .

Signs vi l l  be placed around the planted slopes.

Weed control wil l  not be undertaken unless it is

detetmined necessary due to weed dominance and

delayed rate or succession. Studies indicate that

compet i t ion from weeds, including $alsola kal i ,  is

greatly reduced within three ( 3 ) years after

revegetation. Preliurinary on-site studies support

published reports on this matter. AII noxious

weeds uit l be eradicated if they become

establ ished on the si te.

Rodent danage, oD revegetated areas, wil l  be

assessed and species-specif ic control measures

rri l l  be inplenented as necessarY.

A si te v is i t  wi l l  be scheduled at least once each

year to check on fitness

of the plant growth. Ob

4 .

RERSBDIM.
EFF'ECTIVE:

stP 0 1" 1$sB

Urrrn DrvrsroN Ctrl, Gas O*o *r*rur.:



5 .

assess potent ial  problems includingi  erosion,

animal impacts, unusual conditions , ( € . 9. abnor:mal

plant growth, areas of  poor vegetat ion, etc.  )  .

Erosion wi} l  be repaired as needed.

Ground cover wil l  be assessed by ocular estination

using meter sqluare quadrants. Interim revegetation

wil l be determined successful when erosion is

effectively controlled or ground cover is a least

60 t .

Annual report that sunmarizes the year I s work wil l

be placed in the Company I s f i les and forwarded to

DOGU and USFS.

The soi l  mater ials on the f i l l  s lopes wi l l  be

sampled at f ive year intenrals to record

productivity changes. Five samples at 0-6tt , 6-

Lztt, and 12-18tt depths wil l  be composited for each

of the f ive f i l l  s lopes for analysis.  Analyses

wil l be performed in accordance with Division

Guidelines and wil l  include:

1. Soil Texture

2 .

3 .

4 .

5 .

6 .

7 .

pH

Electrical Conductivity

Sodiun Adsorption Ratio

Organic Carbon/Organic Matter

Saturation Percentage

.$UIB]ERSB]DED
EFFECTIVE:
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atmosphere water)

8. Standard Feri l i ty Test (for P and K analysis)

9. Fie1d estimate of percent Rock Fragrments (by

volune)

Additional sanpling will be conducted, ds needed to

del ineate any problen areas identi f ied during init ial  sanpling.

rNTERrl{ REVEGETATION (nmJRE)

When necessary to effectively control erosion on

disturbed areas, seeding and planting wil l  take place as

contemporaneously as practicable with the completion of

backfi f l ing and grading. The fol lowing seed mixture and

plantings wil l  be applied at the specif ied rates. The species

were recommended by the US Forest Senrice as being consistent

with the management plan for the area. (Please refer to the

Final Revegetation Plan for just i f icat ion of introduced species.)

COMIT{ON NAII{E

Grasses

Thickspike Wheatgrass
Crested Wheatgrass
Western Wheatgrass
Intermediate Wheatgrass
Smooth brome grass
Indian Ricegrass
Needle-and-thread grrass

COIO,TON NAII{E

Forbes

Pac i f ic  Aster
Utah vetch
YeI low Sweetclover

SCTENTIFTC NAI'{E

Agropvron dasvstacvum
Aqropyron cristatum
Agropyron snithii
Aqronyron intermedium
Bromus inermis
Oryzonsis hnmenoides
Stioa cornata

SCIENTTFIC NAI,TE

LBS/ACRE
EOUIVALENT PI^S*

2
1
3
3
2
2
2

LBS/ACRE
EOUIVALENT PLS*

Aster chi lensis var.  adscendens O-2
Hedysarum boreale 1
l , [e l i lo tus  o f f ic ina] is  2

4 - 6 5



Al  fa l  fa
faton Pentsteuon

*Appl icat ion

Shrubs

Senriceberry
Four:tring saltbush
Snowberry
I{interf at

ltedicago savtiva var. Nomad
Penstemon eatonii

TotaI

rates result in approxinately 80 seeds/ftz.

Anelanchier alnifol ia
Atriplex canescens
Slmphoricarpos oreophilus
Ceratoides lanata

1 .5
0 .4

20 .  L

100
50

t00
50

rNTERrl,I REVEGETATTON UETHODS (rUrURE)

1. Seedbed Preparation

Seeding wi l l  take place as contemporaneously as

pract icable fol towing soi l  p lacement;  therefore,

the seedbed wi l l  be in a condit ion sui table for

seed application. However, if a surface crust has

developed it will be broken up by hand or

mechanical  t i l l ing.

Seeding

The seed nixture wil l  be hand broadcast with

frhurricane spreadersrr or applied by hydroseeder at

the speci f ied rate.

Ferti l izer Application

The fol lowing fert i l izer combinat ion wi l l  be

applied by hand broadcasting with tfhurricane

spreadersrr on as a separate operation of

hydroseeding:

2 .

3 .
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Amnonium Nitrate

Trip1e Superphosphate

40 lbs/acre

3 5 lbsr/acre

4. Seed Covering

Following hand broadcasting of the seed mixture

and fert i l izer,  the si tes vi l l  be hand or

mechanically raked to cover the seeds.

5. Mulch Application

Following hand broadcasting and raking, the seeded

areas wil l  be covered with hay mulch (2 tons per

acre) and netting or erosion control mulch

blanket.  The nett ing or blanket wi l l  be

mechanically anchored per the manufacturers

speci f icat ions.

Following hydroseeding, a hydrornulch with

tacki f ier  wi l l  be appl ied at  the rate of

approxirnately 2 OOO lbs/acre.

The criteria for interim revegetation success wil l  be

the establishment of at least 6Ot ground cover, oD the najority

of the slope, which prevents or nininizes erosion. Maintenance

and nonitoring wil l  be eonducted as described for 1988 interim

seedingr.

FINAL REVEGETATTON PI.AN

The fi l l  naterial at the bathhouse fi l l  wil l  be the

planting medium. Seeding wil l  take place as contemporaneously

with soi l  grading as is pract icable in late fal l .  I f  considerable

t ine ( i .e.  over one nonth) Iapses between soi l  grading or seedbed

4  -58



preparat ion and seeding, the soi l  s i l l  be protected with a mulch

cover, which wil l  be mechanicalty or chemically anchored. A

cover of hay nulch or hydronulch ri l l  be applied at a rate

sufficient to provide 50 percent ground cover. The plantings

wil l be randomly spaced and clunped for wildlife enhancement.

Grazing wil l  be enhanced by establishment of grasses. Grazing

wil l not be allowed on the land unti l  after bond release.

Fencing wil l  be installed if necessary to preclude grazing.

The final revegetation plan may be revised to

incorporate the results of the interim revegetation and test

plots. Shrub seeds may be included based on the success of shrub

establishment from seed at existing reclaimed sites. Revisions

wil l be approved by the Division prior to inplementation.

TOPSOIL HANDLING

During backf i l l ing and grading, al l  acid and toxic

materials wil l  be covered with at least four (4) feet of rlor-

toxic naterial or disposed of in an approved disposal facil i ty

within the pernitted area. When feasible, this wil l  occur within

30 days after the naterial is first exposed. Temporary storage

of the naterial, beyond 30 days must be approved by the Division.

All toxic or acid-forming substances or chemicals used for nining

operations wil l  be removed or properly disposed of according to

State andr/or Federal regulations before reclamation conmences.

Fol lowing the backf i l l ing and grading, the surface of

the backfi l led naterial wiII be in an uncompacted rough

condition. If areas develop where the surface is not in such
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condition, the material wil l  be ripped and roughened using track-

hoes, dozers and/or hand tools to elininate slippage surfaces and

promote root penetration.

Topsoil material wil l  be redistributed on the regraded

areas using backtro€s, excavators and dozers.

Following redistribution the topsoil wil l  be sanpled

(nininun of 2 sanples/acre to lt depth) and analyzed for

ferti l i ty and other paraneters l isted within the Revegetation

sec t i on  (R6L4 -301 -353 ,  Page  4 -1  01 )  .

Because the najority of surface disturbance occurs on

Forest Senrice land, the USFS has provided the Applicant with

both interin and final revegetation seed mixes proposed for use.

P1ant species in both mixes are currently in use by the Manti-

LaSal National Forest and connonly occur on the l{asatch Plateau.

Both seed mixes wil l  be evaluated in test plot f ield trials

init iated in the falI of 1989 at the CottonwoodlWilberg Mine.

The elevat ion, soi ls,  s lopes, aspects and seed nixes at

Cottonwood/l{ilberg are sinilar to those at Des Bee Dove.

Therefore, the test plots installed at Cottonwood/Wilberg wil l

serve Des Bee Dove also.

Additionally, test plots were established at the Des

Bee Dove Haul Road and Sedinent Pond area to test various soil

stabil izing, soil enhancing and mulch treatments. The plots stere

established in cooperation with Division personnel in October of

L989. The test  plot  layout is i l lustrated on page 4-72. The

treatments include:
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Land Tech Irish Peat SoiI Enhancer (1 Ton,
Su l f u r  ( 250  l bE .  each ,  P lo t  1&  4 )
Soil trtaster Tackif ier (25 gal . each, Plot 1
Amnonium Nitrate (1OO }bs. total  s i te)
Tr ip1e Super Phosphate (150 lbs.  total  s i te)
Wood Fiber Mulch (440 lbs.  total  s i te)

The following seed mixture sras applied over the entire

si te at  the rates indicated.

thickspike wheatgrass

western wheatgrass

Indian r icegrass

basin wildrye

alkali sakatoon

yellow sweetclover

Lewis f lax

globenallow

fourrring saltbush

mat saltbush

shadscale

winterfat

prostrata kochia

Plot 4 )

&  4 )

PLS LBS/ACRE

6

I

6

8

. 5

4

2

1

SPECIES

Agropyron dasvstach!rum

A.  sm i th i i

Oryzopsis hymenoides

Elymus cinereus

Sporobolus airoides

Hel i lo tus  o f f ic ina l is

Linun lewisi i

iphaeralcea qrossulari fol ia

Atr iplex canescens

A. corrugata

A.  confer t i fo l ia

Ceratoides lanata

Kochia prostrata

4

4

1
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Because the mixes include eix (6) introduced species,

field trials w111 be conducted to demonstrate whether the

introduced species can establish a diverse, effective and

permanent cover capable of achieving the postmining land use.

The following information is provided for each of the

introduced species as further justif ication for their use:

Approval of introduced species in the fnterim and Final Seed

Mixtures were received through verbal conversation with US

Department of Agriculture on L-22-9L (Mr. Bob Thompson).

Al fal fa and Yel low Sweetclover

These species are included in the interin seed mixture

and one or both of the final mixtures because of, (1) their

ni t rogen f ix ing abi l i ty i  (2) deep tap rootsr (3) highly rated

forage quality; and (4) abil i ty to encourage natural plant

succession.

Smooth Brome

The following evidence suggest Smooth Brome is a deep

rooting species that is ideally suited for inclusion in the

interin seed mix. The maximum reported rooting depth for Smooth

Brome given by T{yatt, et a1 ( 19gO) was 7 6 cm. l{ icholas ( 1979 )

reported of 17 grass species she evaluated, Smooth Brome had the

highest overal l  rootr /shoot rat io (0.87).  Dayton (1937) reported

roots of Smooth Brome commonly penetrate to depths of five (5)

feet or more. In addition to its deep rooting system, its sod-

foruring grouth habits are ideally suited to control erosion.

These character ist ics just i fy i ts use for inclusion in the

4-7 3



interin revegetation seed mixture.

Snall Burnet

Snall Burnet is included in the final seed nix for

Pinyon/Juniper because of its ability to establish on disturbed

sites and promote natural plant succession. According to

P1ummer, et al (1968), Snall  Burnet is a preferred plant for

wildlife during late vinter and early spring. Its relatively

short persistence makes it an ideal nurse crop and successional

species.

fnteraediate Wheatgrass

The outstanding root growth characteristics of

fntemediate t{heatgrass make this species ideal for interin and

final revegetation in maintaining the viability of the soil

biota. In a greenhouse study, Nicholas (1979) reported this

species ranked fourth of seventeen species in overall root/shoot

ration (.75) and second of the seventeen species in root biomass

(40.15*). In another greenhouse study, McGinnies and Crofts

(1986) found Intermediate Wtreatgrass to have higher rootr/shoot

rat ios (1.29) in unfert i l ized treatment than Smooth Brome (0.49)

or Slender t{heatgrass ( O . 19 } . McGinnies and Nicholas ( 1982 )

reported Intetmediate l{heatgrass produced the highest root yields

of seventeen species tested on raw soil,

Crested Wheatgrass

Crested Wheatgrass is valued as a long-lived, drought-

resistant species which is easi ly establ ished (SCS Bullet in TP-

L57 , 1982 ) .  The species is egually valuable for i ts high

4-7 4



productivity. Palatability is reported as

spring and late fall (SCS P1ant l,taterials

is in the interium seed mixture.

excel lent in the

Gu ide ,  1988 )  .  I t r s  use
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Final Seed Mixture - Mine Site Pinyon-Juniper VegetaElon Type
(2O Acres)

PI,S* LBS/ACRECOII{MON NAI.TE

Grasses
Western wheatgrass
Intermediate wheatgrass
Bluebunch wheatgrass
fndian r icegrass
Needle and thread grass
Thickspike wheatgrass

Forbs
Blue leaf  as ter
Utah sweet vetch
Snall burnet
Lewis flax
Globemallow
YeIlow sweetclover

*Application rates result

Shrubs
Ser:rriceberry
Fourving saltbush'ireen Mormon tea
dig white rabbitbrush

Trees
Douglas f ir
Colorado blue spruce

SCTENTTFTC NAII{E

Agropyron snithii
Agropyron intermediun
Agropyron spicatum
oryzposis hlmenoides
Stipa comata
Agropyron dasystachyum

Aster glaucodes
Hedysarum boreale
Sanguisorba minor
Linum lewisii
Sphaeralcea coccinea
Mel i lo tus of f ic inal is

TotaI

in approxirnately 8 0 seeds/ftz .

Amelanchier alnifol ia
Atriplex canescens
Ephedra viridis
Chrysothamnus nauseosus
var. albicaul is

Pseudotsuga menziesii
Picea pungens

Total

3
3
3
3
2
2

0 .5
1
3
1
o.5
2

24

400
400
400

200

L20
80

1  600

Final Revegetation Methods

1. Seedbed Preparation

Seeding will take place as contemporaneously as

practicable following soil placement; therefore'

the seedbed wil l  be in a condition suitable for

seed appl icat ion. However,  i f  a surface crust has

developed it will be broken up by hand or
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2.

mechanical t i l l ing.

Seeding

The seed mixture will be hand broadcast with

trhurricane spreadersrr or applied by hydroseeder at

the specified rates. All seed will be inspected

by a Utah Departnent of Agriculture inspector at

the t ine of appl icat ion.

Fertil izer AppI ication

The fert i l izer mixture wil l  be applied by hand

broadcasting vith rrhurricane spreadersrf or as a

separate operation of hydroseeding. Application

rates will be deterurined from soil analysis of the

rrtopsoil fr .

Seed Covering

Following hand broadcasting of the seed mixture

and fert i l izer,  the si te wi l l  be hand or

mechanically raked to cover the seeds.

ttulch Application

Following hand broadcasting and raking, the seeded

areas will be covered with hay mulch (2 tons per

acre) and netting or erosion control mulch

blanket. The netting or blanket wil l  be

mechanically anchored per the manufacturers

speci f icat ions. Hay used for nulch wi l l  be

inspected by a Utah Department of Agriculture

3 .

4 ,

5 .
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6 .

inspector at the tine of application.

Following hydroseeding, a hydrourulch vith

tackifler will be applied at the rate of

approxinately 2O0O lbs/acre.

During the spring following seeding, containerized

stock of the shrub and tree species will be

planted by hand. Planting location will be nostly

concentrated on northern exposures and/or deep

vithin the canyon. At each planting site ,  a basin

wil l  be created to retain moisture. A fert i l izer

tablet will be placed near the root zone of each

plant and each planting wiII be hand watered. The

plants will be grouped in the following manner to

achieve layering and optimize benefits to

w i Id I  i fe :

E. Plant groups will be randomly located

throughout the reclaimed site at the rate of

two hundred (200) groups per acre. Site

microcl inate factors ( i .e. moisture, exposure

and aspect) will also be considered in

selecting the location for plant groups.

b. Plant group dimensions and plant spacings

wil l  vary. Layering wil l  be as fol lons:

Lower Layer = Ephedra viridis

Atriplex canescens

4-7 8



t{iddle Iayer = Amelanchier alnifolia

Chrysothamnus nauseosus

Upper Iayer = Pseudotsuga menziesii

Picea pungens

c. Group composition:

lowerLayer=  4  shrubs

l { idd leLayer=3shrubs

UpperLayer=  l t ree

7. Irr igation application wil l  be determined from

test plot studies.

Maintenance and Monitoring (See Chart page

1. Signs wil l  be placed around

their protection.

4-87 |

the planted slopes for

2 . Weed control will not be undertaken unless it is

determined necessary due to weed dominance and

delayed rate or succession. Studies indicate that

competit ion fron weeds, including Salsola ka1i, is

greatly reduced within three (3) years after

revegetation. Prelininary on-site studies support

published reports on this matter. All noxious

weeds sill be eradicated if they become

established on the site.

Rodent damage on revegetated areas, will be

assessed and species specific control measures

wiII be inplenented as necessary.

A site visi t  wi l l  be scheduled each spring to

3 .

4 .
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check on fitness of the sites and check pro{tress

of the plant Erowth.

5. Annual nonitoring wil l  include inspection for

ri l ls and gull ies. Should these be present, they

wi l l  be f i l led and replanted.

6. lrtonitoring will be conducted in accordance with

Divis ion Guidel . ines.

7 . lrtaintenance and monitoring activit ies wil l  be

reported in the Annual Vegetation Monitoring

Report.

Sampl ing for Ten Year Responsibi l i ty Per iod and Bond Release (See

Chart  Page 4-87)

1. All sampling wil l  be undertaken in the late summer

for maximum plant growth.

The line intercept or ocular estimation methods

will be used to measure cover and species

composition.

The point-center quarter method will be used to

measure shnrb and tree density.

Sanple size for ground cover and shrub density

will be tested at a 90 percent confidence level

using a one-tail rrtrr test with a 10 percent change

in the mean.

5. Productivity measurements will be a double

sampling procedure of clipped plots and ocular

est inates.  RectangUlar  p lots (6.27t t  x  100tr  )  wi l l

2 .

3 .

4 .
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6 .

be randomly located in reference areas and

revegetation sites. Sampling will be at the 90t

confidence level.

The reference areas will be checked to detect any

changes from man-induced activities and to verify

they are in fair or better condition'

Revegetation Success:

il. Sampling of reference sites at end of ten

year responsibility period vilI be conducted

concurrently with final reclamation sampling,

using the same nethodology' The range

condition of all reference areas will be r.€-

assessed every f ive Years.

b. Ground cover is established for two

consecutive Years at the end of

responsibility period at 90 percent of

reference site ground cover'

c. At least 80t of the shrubs and trees will

have been in place for a least I growing

seasons, the tree or shrub is alive and

healthy.

d. The woody plants established on the

revegetated site are egqal to or greater than

90 percent of the stocking of l ive woody

plants of the same life fotm of the approved

reference areas with 90 percent stat ist ical

7 .
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confidence.

€. Productivity wil l  egual 90 percent of that of

the reference areas at 90 percent statistical

confidence.

A one-tail students rrtrr test of the sample

means wil l  be used for the statistical test.

At bond release a straightforward,

understandable success standard wil l  be used

to determine the establishment of a diverse

vegetative conmunity. An example of one such

rnethod is: All species within each reference

area are ranked by relative cover'

productivity or freguency. The ranking

determines the relative importance of each

species. The number of species contributing

greater than 5* of the relative cover in the

reference area data designates the number of

species, the l i fe forms, and seasonal i ty of

the species to be present in the represented

reclaimed areas. No one species would make

up greater than sOt of the relative cover.

Revecretation- Haul Road:

Revegetation of the haul road will include application

of soil amendments and stabilizing agents in addition to seeding

and mulching, Seeding will take place as contemporaneously with

f .
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soi l  grading as is pract icable in late fal l .  I f  considerabLe

time ( i . e. over one uronth) lapses between soil grading and

seeding, the soil wil l  be protected with a mulch cover, which

wil l be mechanically or chemically anchored. A cover. -of hay

mulch or hydromulch wil l  be applied at a rate sufficient to

provide 50 percent ground cover.

The revegetation plan may be revised to incorporate

results of the (Cottonwood/Wilberg and Des Bee Dove) test plot

studies. Revisions wil l  be approved by the Division prior to

implementation.

Seed Mixture (HauI Road Pinyon-Juniper Vegetation Type)

Scient i f ic Nane lbs/acreCommon Name

Grasses

lrickspike Wheatgrass
lbreambank Wheatgrass

Basin Wildrye

Agropyron dasystachlrm 2
A. r iparium 2
Elvmus cinereus 3

+82.L
Added 5/28/9L



-.Galleta
fro^.. xrcegrass
Eandberg Bluegrass

Bottlebrush Squirreltail
Alkal i  Sacaton

Forbs

Prairie Aster
Northern Sweetvetch
Yellow Sweetclover
Firecracker Penstemon
Scarlet Globemallow
AI fal  fa

Shrubs*

Black Sagebrush
Fourwing Saltbush
Shadscale
Cast le Val ley Saltbush
Low Rabbitbrush
Green Mormon Tea
Mat Saltbush
Winterfat
Basin Big Sagebrush

Type)

SPECTES
Agropyron dasystachvum
A. snithi i
Oryzopsis hymenoides
Elrrmus cinereus
Sporobolus airoides
Mel i lo tus of f ic inal is
Linurn lewisii
Sphaeralcea grossularifol ia
Atriplex canescens
A. corrugrata
A. confert i fol ia
Ceratoides lanata

Hilaria j  arnesl i
Oryzopsis hymenoides
Poa sandbergii
Sitanion hystrix
Sporobolus airoides

. '

Aster tanacetifolius
Hedysarum boreale
MeI i lo tus of f ic inal is
Penstemon eatonii
Sphaeralcea coccinea
Medicago sativa var. Ladak

thickspike wheatgrass
western wheatgrass
Indian ricegrass
basin wildrye
alkali sakatoon
yellow sweetclover
Lewis flax
globemallow
fourwing saltbush
mat saltbush
shadscale
winterfat
prostrata kochia

TOTAL

1
2
0 .5
I
0 .25

0 .5
1
3
1
0 .5
1

2

0 .25
43 .0

PLS
1bs/acre

Artemisia nova
Atriplex canescens
A. confer t i fo l ia
A. cuneata
Chrysothamnus viscidiflorus
Ephedra viridis
Atriplex corrugata
Ceratoides lanata
Arternisia tridentata
tridentata

Total

Minimum shrub stocking density will be 14Oo shrubs per acre in
accordance with reference area (See Page 2-L68) . Stocking success
wi l l  be deterur ined in accordance with R6L4-301,-356.232.

Seed Mixture (Haul Road/Sediment Pond Sa1t-Desert Shrub Vegetation

1
5
3
5
t
5
5

3
4
3
4
.25
2
1
.5
2
2
1
2
.5Kochia prostrata

I
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Methods

Seedbed preparation

Seeding will take place as contemporaneously as
practicable following soil placement; therefore,
the seedbed will be in condition suitable for seed
application. However, if a surface crust has
developed it will be broken up by hand or
mechanical t i l l ing.

Soil Enhancer Appllcation

Ttro weeks prior to seeding a soil enhancer ( i. e.
Land Tech Irish peat) will be applied with a
hydroseeder at the rate of ZSO }bs/acre or as
recommended by the manufacturer.

Seeding

The seed mixture will be applied by hydroseeder at
the specified rates. All seed will be inspected
by a Utah Department of Agriculture inspector at
the time of application.

Fertil izerlAnendnent Appl ication

The fertil izer and sulfur mixture will be applied
by hydroseeder at the following rates:

Anmonium Nitrate - 200 lbs/acre
Triple Super Phosphate - 300 lbsr/acre
Su1fur - l00O lbs/acre

5. Mulch/Tackifier Application

A wood fiber hydronulch with rrsoil Masterrt (or
equal) tackifier will be applied at the following
rates (or as recommended by the manufacturer) :

Tackifier - 50 gaL/acre
Hydrouulch - 2000 lbs/acre

l{aintenance and Monitoring (see chart page 4-g7,

1. signs wil l  be praced at the planted areas for
their protection.

2. Weed control will not be undertaken unless it is
determined necessary due to weed dominance and
delayed rate of succession. All noxious weeds

1 .

2.

3 .

4 .
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will be eradicated if they becone established on
the gi.te.

3. Rodent danage on revegetated areas, will be
assessed and species specific control measures
will be inplemented as necessary.

4. A site visit will be scheduled each spring to
check on fitness of the sites and check progress
of the plant growth.

5. Annual monitoring will include inspection for
r i l ls and gul l ies. Should these be present, they
will be fi l led and replanted.

6. l{onitoring will be conducted in accordance with
Division Guidel ines as indicated on page 4-4.53.

7. Maintenance and monitoring activities will be
reported in the Annual Vegetation Monitoring
Report.

Sanpling for Ten Year Responsibility Period and Bond Release
(See Chart Page 4-87)

1. AII sanpling will be undertaken in the late summer
for maximum plant growth.

The line intercept or ocular estimation methods
will be used to measure cover and species
composition.

The point-center quarter rnethod will be used to
ueasure shnrb and tree density.

Sanple size for ground cover and shrub density
will be tested at a 90 percent confidence level
using a one-tail rtttr test with a L0 percent change
in the mean.

Productivity measurements will be a double
sampling procedure of clipped plots and ocular
estinates. Rectangular plots (6.27tt x 1O0r ) wi l l
be randonly located in reference areas and
revegetation sites. Sampling will be at the 90t
confidence level.

The reference areas will be checked to detect any
changes from man-induced activities and to verify
they are in fair or better condition.

2 .

3 .

4 .

5 .

5 .
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7 . Revegetation Success:

Sanpllng of reference sites at end of ten
year responsibility period will be conducted
concurrently with final reclamation sampling,
using the same methodology. The rangie
condition of all reference areas will be re-
assessed at f ive year intenrals.

Ground cover is established for two
consecutive years at the end of
responsibility period at 90 percent of
reference site ground cover.

c. At least 8Ot of  the shrubs and trees wi l l
have been in place for at least I growing
seasons, the tree or shrub is alive and
healthy.

d. The woody plants established on the
revegetated site are equal to or greater than
90 percent of the stocking of live woody
plants of the same life form of the approved
reference areas with 90 percent statistical
confidence.

i .

b .

€ .

f .

Productivity will equal
the reference areas at
confidence.

A one-tail students rrtrl
means will be used for

90 percent of that of
90 percent stat ist ical

test of the sample
the stat ist ical test.
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SEDIMENT POND

Approxinately f ive years after init ial seeding and

planting has taken place and revegetation success has reached the

9ot stat ist ical  conf idence level  the sediment pond wi l l  no longer

be needed. Therefore, it is planned to remove this facil i ty by

first, decanting the pond and allowing it to dry out, second,

remove all piping, culverts and valves, and third, remove the dam

using this mater ial  for backf i l l .  The pond area wi l l  then be

covered and graded ut i l iz ing stockpi led mater ial  (L2,650 cyds)

stored on si te dur ing pond construct ion (see Map 2-15) .  The

stockpiled naterial wilt be placed over the regraded disturbed

area (4.5 acres) at  a depth of  18 inches. Revegetat ion wi l l

uti l  Lze the same Salt-Desert Shrub seed mixture, seeding and

planting technigues and nethodologies outl ined for the haul road.

Maintenance and monitoring along with sampling for ten year

responsibi l i ty wi l l  a lso ut i l ize methods and chart  out l ined for

the haul road. (See Pages 4-BZ thru 4-B7l

Final reclamation in this area is intended to

reestablish the original drainage channels that existed prior to

pond and road constrnrction. All grading and recontouring as

shown on ltap 4-1 (sheet 3 of 5) exemplif ies the final topography

conf igurat ion.

The sedinent burial area located 150 feet northwest of

the pond wil l  not be affected during final reclamation of the

pond. This sediment bur ial  wi l l  have already been stabi l ized and

revegetated pr ior to f inal  reclamation act iv i t ies.
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SEDIMENTATION CONTROL

SedLnent control is provided in several rrays. First,

util izing a series of small contour ditches spaced approximately

L5 feet apart, each ditch will contain approxinately one cubic

foot of nater per lineal foot of ditch. This provides not only

water retention to lessen runoff and reduced sediment loading but

enhances soil moisture for plants adjacent to the ditches.

Second, the entire revegetated area is covered with a mulch,

tackif ier and soi l  enhancer. AIl  ditches wil l  be constructed on

level contours as close as possible to prevent flow down the

furrows. As a measure of erosion control,  sma1l earthen check

dams will be inpleurented at 20 to 30 foot interrrals (as reguired

by DOGItt). Each contour ditch will be blocked off at both ends to

allow water retention within the area of each ditch to encourage

revegetation success.

This system of sediment control will provide positive

restraints in controlling runoff and erosion during the initial

revegetation period.

EAST I{OUNTAIN ACCESS

The main road which senres the mine is also an access

road for local cattlemen who, twice each year, herd cattle

through the mine area to reach East l{ountain.

As this road is an established cattle drive route and

the only road to East Mountain on the east side, it is desirous

to maintain this road independently from the mine's f inal

rec lamat ion p lan.
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AlI other roads to be reclaimed in the pemit area wil l

be scarif led prior to topsoil placement.

PI,AN FOR GRADTNG AIPNG THE CONTOUR

AII f inal grading, preparation of overburden before

replacement of  topsoi l ,  and placenent of  topsoi l ,  shal l  be done

along the contour to nininize subseqtrent erosion and instabil i ty.

If such grading, preparationr or placement along the contour is

hazardous to equipnent operators, then grading, preparationr or

placement in a direction other than l1enerally parallel to the

contour may be used. rn al l  cases, grading, preparat ion, or

placement shall be conducted in a manner which ninimizes erosion

and provides a surface for replacement of topsoil which wil l

rn inimize sJ. ippage.

TOXIC OR ACID FORMING I,TATERIAL

AII concrete above ground, all asphalt and all coal

cleaned up from surface areas are to be buried on the bathhouse-

warehouse pad with four feet of ron-toxic material.

Any other naterial found to be toxic or acid forming

will be disposed of at an approved disposal facility vithin the

petmitted area. l{hen feasible, this wil l  be accomplished within

30 days after the uaterial is first exposed. Temporary storage

of the naterial, beyond 30 days must be approved by the Division.

STABILITY

Fina l  rec la ined s lopes wi l l  be  bu i l t  a t  2H:LV or  less .

Mater ial  used for the backf i l l  wi l l  be less than 3 |  d iameter.

The nater ial  wi l l  be select ivety placed in L8 rr  I i  f  ts and
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compacted.

No ground water is located in any of the backfi l led

areas, thereforer Do pore water pressure is used in the analysis.

slope stabil i ty analysis was calculated on the

bathhouse fi l l .  The soil parameters used by Roll ins, Brown and

Gunnel rrere used because the material is the same.

Q= 400 pcf
I

f, = 32o

E=80Ps f

H=184

S lope  =  2H : lV

Calculated Safety Factor SF = !. ' t  4

All other reclained slopes are less in height and have

the same strength parameters, therefore, the safety factor is the

same or greater.

The one exception is the tipple yard fi l l  which is not

changed for f inal reclamation, therefore, existing and final

stabil i ty are the same. This is discussed in the operation plan

under Existing stnrctures - stabil i ty Analysis.

FTNAL RECI.AilATION

HYDROI,OGTCAL BAI,ANCE

Upon final reclamation a permanent diversion drainage

channel will be constructed through the urining area. The channel

will accoDmodate the runoff and peak flows from a 1oo year storm

event. Assumptions, calculations and methodology can be found in

Appendix XII. Routing of the drainage channel is depicted on the
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f inal reclamation Map 4-1.

rt Ls tbe intention of Applicant to prace the drainage

channel , for the nost part, in its original configruration with

the exception of the fi lf Stnrcture #1.

The access road and drainage channel are parallel along

the fil l. Their location is such as to take advantage of parent

material adjacent to a realigned road bed. When the channel

crosses the fi l l stnrcture a clay fi lter layer will be required

in addit ion to the regular gravel f i l ter and r ip-rap layers.

Hydrologic and rip-rap design calculations are listed

in the fol lowing tables.

Construction and design of rip-rap cascading

dissipation fan structure is shown on the final reclamation map

also, with a fording to allow a permanent crossing.

cross-sectional and plan views of the road ford as well

as design details are shown on the Des Bee Dove Final Reclamation

Map. Flow velocity vector analysis shows a maximun change in

water surface elevation at the bend of 0.3 feet. With an

adjusted total depth of 1.6 feet there is a designed freeboard of

1 .9  fee t .

Presently, design procedures arentt available to

facilitate rl,p-rap design for slopes greater than 5o*, yet slopes

at the lower end of the Des Bee Dove Mine pad range from 60 to

70 t .

The following is the conbined results of a meeting held

between the Company, OSl.t and the DOGI{ concerning acceptable
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practices channel izat ion and energy dissipat ion.

The stream channel would be conveyed as far as

possible downstream of the nine pad fi l l  before

entering the cascading rock fan. This would help

elininate direct erosive contact of the water with

the f i l l  mater ia l .

Large dianeter rip-rap would be placed down the

slope to act as a cascading energy dissipator. A

Dso r ip-rap size of  3 feet wi l l  be used down the

s lope.

3. An energy dissipating pool of water would be bui l t

at the botton to return the water to the natural

channel.

The general conclusions discussed above reflect a

practical solut ion to a dif f icult  problem. Design detai ls and

parameters for the channel, fan and ener!ry dissipator are shown

on the Final Reclanation map.

The channel inlet at the upper end of the mine pad is

not meant to be an energy dissipator, although some head loss

will be encountered. Baclnsater analysis showed that a snooth

constricting transition will convey the upstream supercritical

flows snoothly into the normal water depth for the downstream

section. Transit ion location, design detai ls, and r ip-rap

requirements are shown on the Des Bee Dove Final Reclamation Map

and Cross-Section Profi le Map 4-3. The strean calculat ions for

sections above and below the transition are shown below. The

for

1 .

2 .
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o
difference .in normal f los velocity head between the two sections

egua ls  4 .8  fee t .

Bottom Slope (fX/ft-,
Bottom width (ft)
S ide slope ( l { :  l ,  )
Manningt I s n
FIow Deplh ( ft)
Area ( ft ')
Perimeter ( ft)
Hydraul ic Radius ( f t )
Mean Veloci ty ( fps)
Froude Number
Rip-rap D5
Rip-rap tnoickness ( ft)

Natural
Channel Above

Transi t ion

.37
20

2
.035

0 .8
L6 .  3
23  . 4

4 .7
24 .3

4 .3

Riprapped
Channel Below

Transi t ion

.04
15

2
.04
1 .8

33 .1
23 .  O

1 .4
1 ,0 .  1

1 .5
1 .0
2 .O
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BACK IfATER ANr\LYSIS
FIN,IL RECLAIIATION CIiANNEI,

j

DES-IEE-DOVE UptEtr I'RAilul'r' lUrf

UPPET 80 lRAntltro-L

t f8

t OftR

I L

UPPgR
TRTt{8
tdt{ER

0.035
0.0a0
0.010

0.  3?0
0 .0 {5
0 .0 f  5

2 .0

2 .0

22.O

15.  0

0 .0
35 .  0
10 .0

Qr 332. 00

ITIDEP.
vlx. r I

DE?.
vAt. I Y

DERIVATIVE
DT/DX

tNcnguEilr
DIIX FR2

+0.  000
+0.500
+1.  000
+1.  500
+{ .000
+5.  000
+8.000

+10.  000
+12.  000
+16.000
+20.  000
+?4.000
+32.000

+32.000
+35.  000
+f0 .000
+fa .000

+32.  000
+3f .  000
+36.  000
+38.  000

+32.  000
+33.  000
+3a.000
+35.  000

+35,000
+35.  t00
+36.000
+36.500

+33.000
+35.  250
+35.300
+33.? t0

+33 .000
+33.  123
+35.250
+33.3?5

0 .  ?0
0 .72
0 .  ?3
0 .?3
0 .  83
0 .  gg
0 .  g5
l .  0 l
l .  0g
1 .20
l .  32
l .  l {
l . 69

l . 6 g
l . 7 9
l .  7g
l .  ?g

l . f g
1 .75
l .  ?g
l .  7g

l .  69
l .  ?2
1 .73
l . 7g

l .  ?g
l . 7e
l .  ?g
l .  ?8

l .  ?g
l . 7g
l . 7g
1 .79

l . 7E
l .  ?g
l .  ? t
l .  ?g

+0.  300
+0.  500
+0.  500
+0.  500
+1.000
+1.  000
+2.000
+2.  000
+2.000
+f .000
+{ .000
+a.  000
+8.000

+a.000
+a.000
+1.  000
+a.000

+2.000
+2.  000
+2.  000
+2.  000

+1.  000
+1.000
+1.  000
+1.  000

+0.  s00
+0.  300
+0.  300
+0.  300

+0.230
+0.  250
+0.250
+0.  250

19 .  3  l ?
lE .  17  g
l ? .  l 3g
16.  lE t
12 .  120
10.  2?7
t .  fa t
7 .3E1
6.3E0
4.92 t
3 .  931
3 .232
2 .339

2 .33 t
l .  997
2 .  l0 l
3 .073

2 .  339
z.  lEe
2.  2f0
2 .  090

2 .339
2 .25E
2.  l t z
2 .  l l l

2 .  l l l
2 .051
2.  106
2 .  loa

2 .  l l l
2 .0E1
2.10E
2.100

+3.  209EEEE-02
+3.  201053E-02
+3.  192696E-02
+3.  181?6 9E-02
+3.  150668E-02
+3 . 1286 tBE-02
+3 . l l0 21 5E-A2
+3.0916788-02
+3.  0t l352E-02
+3 . 060 lg2E-02
+3 10{5t78E-02
+3.0363118-02
+3.0139078-02

+3 .  0a 3 g0 7E-02
-2 .5605838-03
-1.  a9a593E-0a
-7 .6L27301-01

+3 . 0l 390?E-02
+3. 0336 908-02
+2.  {5g35lE-03
-3. 0786008-0f

+3.0a39078-02
+3.0a92?gB-02
+3.05365Et-02
+3 . 050 160l-01

+3 . 060 l f  fE-02
- I .2 f f6 {38-03
-1 .  l030 l3B-0 t
- t .  1556858-05

+3 . 060 l{ fE-02
-5.  7375618-01
-? .6?9081! -06
- l .7 l53 l l t -05

+3.050I f f t -O2
-2.  336 9758-0{
+2.0t5291!-05
+1.8235928-03

+0 .123  2 .  l l l
+0 .  125  2 .096
+0 .125  2 .109
+0 .125  2 ,109
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Watershed
1| Subarea
-

I I T A

I I I B

I I T C

Area
( acres )

170

11 .7

5 .9

Average
Slope

( t )

63  . 5

166

31 .6

Currre
Nunber

85

85

87

Hydraul ic
Length

( fr)

4 r O O O

2  , 3 3 O

9 8 0

2-YR
Runoff
(c f  s )

1O-YR
Runoff
(c f  s )

136

100-YR
Runoff

(  c f s )

332

24

15
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D E S - B E E - D O V E  D R A ] N ^ C E  A R E A  ] ] 1 A

I O - Y E A R  2 A - I I O U R  P E A K  D ] S C H A R G E

AREA= 170 .  0  ACRES
AVERAGE BASIN  SLOPE= 53 .5  PERCENT
INCREHENT OF RAINFALL  EXCESS= .0230  HOURS
CURVE NUMBER= 85.
DESIGN STORM= 2 .00  INCHES
SfORll  DURATION= 24.0 HOURS 

'-

HYDRAUTIC  LENGTH= 4000 .  FEET

TP= .1139  HOURS
ITERATIONS= I

QPCFS=  1129 .  00  CFS QPIN=  5 .  58  51  INCHES C3= 32 .46 i

ACCUI{ULATED
TIUE RAINFATL RUNOFF
HOURS INCHES INCHES

RAINFALL UNIT
EXCESS HYDROGRAPTT
INCHES CFS

OUTFLOW
HYDROGRAPH

cFs

11.89
11 .  91

-1 .94
r ,95
Y.98

: .01
12.  03
12.  05
L2.  A7
12.10
12.L2
12.L4
L2.L7

1.  1602
r .  1952
1.230r
1,  25 51.
r .3000
1,3277
1.  3343
J.3410
I .3476
1.  3  542
1.  3508
1.3674
1.3741

.2534

.27  2L

.2912

.  3108

.3308

.3468

.3507

.3545

.3585

.3624

.3554

.3703

.3743

.0183

.  0187

.  0192

.  0195

.0200

.0151

.0039

.0039

.0039

.0039

.0039

.0039

.0040

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

r15 .12
119  .  37
123 .43
I27 .31
131 .  02
134  .  33
135 .48
1 ,30 .99
l  19 .  98
104 .58

98 .19
72 .95
69 .27

HYDROGRAPE PEAK= 135.73 cfs
TI I t fE TO PEAK= 12.02 Hours
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Soi l  Samp1 ing

After nining and pr ior to reclamation, a soi l  sampl ing

program wil l be inplenented to; (1) determine the extent of

suitable substitute topsoil materridl, and (2't identify acid and

toxic-forming mater ials.  Samples wi l l  be taken as fol lows:

Location

llaul Road

Tipple Yard

Bathhouse
Slope

#r Stockpi le
Area

Beehive-Little
Dove Pad

Sanple
S ites

4

*!{ap Sanples/
Loc .  # rs  S i te

ss1
ss2

S S 3

ss4

ss5

S S 6

ss7

SS8

ss9

ss 10

ss11,

2

2

3

7

Sanple
Depth

o-2.
O-1  |

1 r - 2  1

o-2 |
2 t  - 5 1

0 - 2  t

2 ]  - 5 1

0 f r - 6 r l

6rr -2 |

2 l - 5  1

o-2 |
2 r  - 5 r

o-6 | l

6tr -2 |

2 t  - 5 .

5 f
intenrals

to depth of
removal.

o-2 r

o-2 l

O-2 l

A-2 |
2 t  - 5 r

6
3

L

(Refer to Uap 2-15, Drawing No. CM-10336-DS Revised 7/LL/88 and
Uap 5-5, Drawing No. CM-1O613-DS, Revised 7/LL/88 for proposed
sample locat ions. )

*MaP locat ion indicates vic ini ty of  sample locat ion si tes (  i .  e.
SS1 indicates six separate sample locat ions) .
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Each soil sample wil l  be analyzed for the following

(accordlng to DOGI.I Guidelines):

Texture (*  sand, s i l t ,  c lay)

SAR (neq,/l)

pH (standard units)

Ec (nnhos / cm)

Saturation Percentage (t)

Organic Carbon (t)

To ta l  N  ( t )

Available Phosphorus (nglKg)

Boron (ng/Kg)

Selenium (nglKg)

Acid-Base Potent ial

The analysis data wil l  be evaluated and the location

and quantit ies of suitable substitute topsoil materials wil l  be

determined. If analysis data indicate the presence of acid or

toxic-forming mater ials,  suff ic ient addi t ional  sampl ing wi l l  be

conducted to delineate the extent of such materials. All acid or

toxic-forming materials wil l  be covered with four (4) feet of

non-toxic naterial.

Coal material in all pads vil l  be analyzed for toxic or

acid-forming characteristics. ff found to be toxic or acid-

forming, the material wil l  be removed to an approved disposal

site within the perrnitted area or buried on-site with a mininum

of four (4) feet of  DoD-toxic mater ial .  When feasible,  th is wi l l

be accomplished within 30 days after the material is f irst
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exposed. Temporary storage of the material, beyond 30 days must

be approved by the Division. ff identif ied areas of toxic and

acid-forming materials are large enough in volume that adequate

cover material is reduced, suitable material wil l  be purchased

from an outside source. AIl toxic or acid-fotming substances or

chemicals used for nining operations wil l  be removed or properly

disposed of according to State and/or Federal regulations before

reclamation commences.

RECLAMATION COST (R514-301-334 )

Estimated costs for reclamation are based on 1990

values and include all lands having been disturbed for the

purpose of handling, crushing, storing and transporting coal

extracted through the Deseret, Beehive and Little Dove Mines.

The following are the estimated costs for reclamation. (See

Pages 4-109 thru  4-115.  )

$  L97 ,935

5 0 6  t 3 7 6

380 ,984

1990 Total  Reclamation Cost

10 ,  000

LL4 , O47

$1 ,  2  09  , 342

*It is customary for contractors, who nust move men and equipluent

from job site to job site, to charge addit ional monies to

competitively bid for such purpose. This charge is usually in

1. Surface faci l i t ies removal

Items L and 2

2. Backf i l l ing, compact ing, grading

Items 3 through 6

3. Revegetation

Items 7 through 13

*4. l {obi l izat ion and demobi l izat ion

5. lOt Contingency
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the form of nobi l izat ion and denobil izat ior, on very large

projects these charges are usually built into the unit costs of

work. Applicant Etates no costs are built into the reclamation

work and wil l  provide a lunp sum of $fOrOOO for such purpose. I t

is felt this sum is sufficient to transport the needed eguipment

from any of the three najor cities along the tfasatch Front.

The average cost increas€, during the preceding three

yearsr €ls provided by the li leans Historical Costr/fndex (SaIt Lake

Index)  i s  1 .841 .

Using the 1990 reclamat ion costs of  $1r254,5L9 th is

compounds to $1r374r26L for  1995 reclamat ion costs.

The perfomance bond will be conditional upon the

faithful perfornance of the requirements of the act, the

regulatory program and the reclamation plan.

RECI,ATTIATION PI,AN: PROTECTION OF THE HYDROI,OGIC BAI,ANCE (R614-

301 -723 )

Because the Des Bee Dove Ftine workings are dryr Do

special provisions wil l  have to be made to insure that water

wouldntt f low fron the mine portal after the mine is abandoned.

The portals, however, wil l  be sealed with a double-block naII 25

feet in from the surface. The area between the block wall and

the surface wil l  then be back-fi l led. This, along with the fact

that the mine is dry, wil l  insure that no water wil l  f low from

the portal after the mine is abandoned. Representatives of the

BLM wi l l  be not i f ied when the portal  seal ing wi l l  begin.

Recommendations made by the BLM wil l be followed when sealing
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these portals.

The Des Bee Dove Uine complex is located in a small,

dry wash. Water in linited quantities flows down the wash only

during storms. These saters are all diverted into a sediment

pond. The size of tbe pond is adequate to retain water from a

storm exceeding 1. 5 inches in a 24 hour period. Accumulated

sedinent will be dredged from the sediment pond as required to

retain the pondfs water holding capacity. This sediment wil l  be

disposed of in the waste rock disposal site. When water is

discharged from the sediment pond into the drainage, it will be

nonitored to insure that the effluent Iinitations arenrt

exceed€d, refer to Hydrologic Section for a copy of UPDES permit.

The land surface above the Des Bee Dove Mine workings

is generally dry. One spring (82-51) is present above the

existing or proposed nine workings (refer to the Hydrologic

Section of the permit for the location, saurpling frequency and

nonitoring parameters) . Monitoring of that spring has shown no

nining induced changes. It is felt highly unlikely that nining

will have any effect on the hydrologic regime of the area.

The Des-Bee-Dove, Cottonwood/Wilberg junction road,

sedinent pond and sediment structure are located in an area that

is f ree from groundwater or surf ace water. The impemeable

strata of the Masuk Shale acts as an aqrriclude to any water which

migrates down through the overlying strata. Because of this, the

strata in the area of the road is dry. The surface water that is

periodically present occurs as runoff from rains generally from
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summer thunder stoms. This rr nof f intersects several minor

washes whlch have been culverted beneath the road to adequately

handle the stor:D events. Therefore, it is not felt that this

road wil l  inpact the hydrologic balance of the area. The road,

sediment pond and sediment disposal area are of such a minor

nature that no action is reqrrired to nitigate their impact to the

hydrologic regine.

LTMITATIONS

Throughout the rife of the mine and forlowing its

reclamation after nining is completed, measure will be taken to

insure that the surface water which flows through and adjacent to

the mine area meets the effluent linitation set forth in R6t 4-

3 O1-7 51 of the Utah l,l ining Code.

(R614-3  01-4  12  .  100 )

The disturbed area (portal area of the Des Bee Dove

Mines) lies within a smal}, steep, dry wash. Reclamation work

identified within this wash states that disturbances shall be

placed back to approxinate original contours. Regraded and

compacted fills of the three small stnrctures requiring

reclanation in the wash after revegetation should provide

eguivalent cover and grazing that existed prior to mining.

Reclamation of the bathhouse structure incorporating

terraces provides level area where revegetated cover would be

increased as compared to the prenining steep slopes. The tipple

pad stnrcture with an area of 4 acres is additional land now
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usable which, before nining, was eroded, steep cl i f fs, for the

most part, void of vegetation. These features provide enhanced

wildl i fe habitat.

A key element of the reclamation plan as envisioned, is

the reclamation of the road systen to a cattle trail to allow

continued use of the area by the present users i . .e.,  catt lemen,

sportsmen and property owners.

The cattle trail established in the reclained road area

(see Final Reclamation map) will discourage casual users from

proceeding further than the mine area. Cattlemen who need East

Mountain access can use the catt le trai l .

Land use after reclamation primarily qrould be the same

as before nining, that is, grazing and wildri fe habitat.

Alternate rand uses besides grazing and wildlife

habitat would include recreation, such as hunting. The absence

of water l ini ts the potentiar of other uses.

The extended period of responsibility will continue for

not less than 10 years. The applicant feels that in the ten

years following nining (bond period), there is sufficient tine to

manage the vegetational establishment and growth to meet and

achieve the requirenents of the postmine land uses as set forth

within Applicantts reclamation plan found herein.

The areas which are disturbed and are proposed for

reclamation are either owned by the Applicant or the Applicant

has obtained a right-of-way to util Lze the surface from others.

Where the Applicant is the legal surface owner, the proposed land
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use is stated herein. The other legal/egtritable surface owners

include the United States Forest Sernrice, Bureau of Land

Itanagement and the State of Utah Division of Lands and Forestry.

Each right-of-way obtained from these surface owners stiputates

that upon abandonment that each site will be restored to their

natural state insofar as practicable and subject to their

satisfaction. Applicant states that proposed land use found

herein is synonlmous with the other Legal/equitable surface

owners.

The county road which provides access to the mine site

and traverses over forest land will be reclaimed leaving a cattle

trail. This road is an established access to East Mountain for

cattle gtazing purposes. The cattle trail is comprised of natural

rubble materiar and revegetation is impractical.

PROTECTION OF PUBLTC PARKS AND HISTORIC PIACES (R514-301-411.142)

No public parks are located in or adjacent to the

pemit area.

cultural resource information contained in this

application was based on f ield sur:veys contracted to A.E.R.C.

(Archeological-Environmental Research Corporation) and conducted

under the auspices of Richard Hauck.

For lands within the pernit area not covered by planned

surface disturbances, but which could be affected by subsidence,

a general 15 percent random suri\rey rrras conducted. Basis of this

sunrey was extrapolated from reqrrirements mandated by OSM for

authorization to mine coal from the Des Bee Dove l{ine. Results
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of this sulivey are contained in the report found in the

Environment SectLon.

RETCATTON OF pttBLrc RoADs (R614 -3 O L-521 . 13 3 )

The Des Bee Dove Mine portal requires no further action

for public review concerning nining within 1OO feet of public

road.
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RECIA!,IATTON COSTS

1. STRUqTURE REI.IOVAL - I'NIT COSTS

A. CRANE, FLATBED TRUCK AND 5 MAN

50 Ton Diesel Hydraulic Crane

$7 r955 lno .  x  L /ZZ  :  36L  . 59 /day

Operat ing costs $ZS .7o/hr.  x g

Total =

Diesel, Flatbed Truck , Z5O Hp

$1 , 4 95/mo. x L/ 22 = 67 . 95/ d,ay

Operating costs 97.75/hr. x g

Tota1 =

Crew

Working Foreman

Heavy Equipnent Operator

Truck Driver

2 laborers (wrecking) Z x

TotaI

$155 .65  x  8  =

Cost Per Day

Crane

Truck

Crew

:

Y

2L3 .6O/day

575.L9/day

62 .  A0/day

L29 .95 /day

36  . 7  O /h r  .

34 .70

27 .05

28 .85

L55  .65 /h r  .

L  , 245  . 20 /  day

575 .L9

L29. g 5

L ,245 .20

L ,950 .3   / day

I

I
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B' 988 roADER, FT"ATBED TRUCK A}.rD 5 I,IAN cREw

9888 Dlesel Loader, ? cubic yard bucket

$ r r  , 63 l /mo .  x  L /22  =  $sz  8 .64 ld ,ay

Opera t i ng  Cos t  $+0 .80 /h r .  x  8  =  $gZG.40

To ta l  =  $  e55 .O4 /day

c.

Diesel Flatbed Truck
See Section A

5 llan Crew
See Sect ion A

Cost Per Day

988 I€ADER , 7 698 TRUCK, 4 MAN

9888 Diesel  Loader
See Section C

769C Off Highway Truck, 35 Ton

$8r715 /no .  x  L /Z .Z  =  396 .L4 /day

Operat ing costs $ZS .Lo/hr.  x g

Total =

L29.95/day

L  , 245  . 2A /day

$  2  ,23O .  L9  /day

CREW

$ 855 .  O{ /day

200 .80 /day

596.94/day

Crew

I{orking Foreman

2 Heavy Equipnent Operators

Laborer (wrecking)

Total =

$r r3 .95  x  8  =

$

2x

36  .7  O /h r  .

34  . 20

29 .95

l - 33  . 95 /h , r .

L ,07 l - . 6O /h r .

$

$

4-LL7



Cost Per Day

Loader

Truck

Crew

D. g8g IOADER , 769 TRUCK, 5 MAN

9888 Diesel  Loader
See Sect ion B

769C Off Highway Truck
See Sect ion C

Crew

I{orking Foreman

2 Heavy Eguipnent Operators

2 Laborers (wrecking,t Z x

Total =

162 .80  x  I  =

Cost Per Day

Icader

Tnrck

Crew

$  8 5 5 .  0 4

5 9 6 . 9 4

1 f 0 7 1 . 5 0

$  2 t 5 2 3 . 5 8 l d a y

CREW

$ 855 .  04

5 9 6 . 9 4

$

2x

36  .7  O /h r  .

34  . 20

29 .95

L62 .80 /h r .

1 ,  3  02  . 40

855 .04

596 .94

l , , 302 .40

2 ,7  54 .  3  e /day

I

$
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2 . PORTAL SEALING UNIT COSTS

Materials

Concrete Blocks

ltortar 25 bags g

Soi l  Backf i l l  150

4oo  €  $1 .o0

$2 .50

cyds  €  S2 .00

400 .00

65 .00

300 .00

7  65 .  00

64.96/PortaL

$L14  .4o /day

$ 373 .49/day lPor ta l

64 .95

373 .49

438 .45

33  .  As /h r .

25  . 7  S /h r  .

33 .0A lh r .

27 .  O1/hr  .

Eguipnent

Flatbed Truck Z hrs . /day

$1r495 /mo.  x  L /L76  =  $9 .49 /h r .

Operating cost = $' l  .75/br.

$fe .24/hr .  x  2 hrs.  X Z days = $

Crawler Tractor DGH

$5 ,700 /no .  x  L /22  $ZSg .09 /day

Operat ing cost  $ fe .3o/hr .  x  g  =

Total =

Eguipnent Cost Per Portal

Crew

Brick Layer

Brick Layerts Helper

Equipnent Operator

Truck Driver

4 -11  9



2

2

1

4

l{ork Per Portal Unit

2 days block taylng

1 day backf i t l ing

4 hours trucking

days x  Br ick  Layer  33.05 x

days x Br ick Layerts Helper
25 .75  x

day x  Operator  33.00 x

hours  x  Truck Dr iver  Z7.OS x

Total

Cost Per Portal

Material

Equipnent

Labor

Total

528 .80

4L2 .00

264 .00

108 .20

1 r313 .OO/Po r ta l

7  65.  00

438 .45

1 ,313 .00

2  , 5L6 .4S /Po r ta l

8

I

8

4
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RECI.AI,TATION COSTS

3. BACKFTLLING ATD GRADTNG

A. BEEHIVE/LTTTLE DOVE EUBANKITENT

Descript ion:

Production:

6000 cyds of naterial

900 cyds wil l  be used

600 cyds estinated to

naterial

The soil material from the portal pads

wi l l  be dozed off  to construct a 2H: lV

earth slope. A loader on the Deseret

pad wil l  load two 769C Off Highway

trucks which wil l  haul the material back

up to the Litt le Dove level where it

wi l l  be placed against the highwal l

above the Litt le Dove Portal. A DB

dozer wil l  be used to spread the

mater ial  and construct the 2H: LV slope.

at

as

be

the si te

portal  seals

saved for rip-rap

823 cyds for parking lot extension area

3677 cyds total to be moved

D8 Dozer Production 338 cyds/hr, corrected

3677  cyds  338  =  10 .9  hou rs

Use two Dozers for 10.9 hours each to handle

the naterial twice

988 Loader Production 598 cyds/hr. corrected
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3677 cyds 599 = 6 .2  hours

769C Truck Production - 30 cyds/cycle,

4 .9 ninr/cycle,  50 min/hr.

3667  cyds  -  30  x  4 .9  -  50  =  L2 .  O  hou rs

Use two 769C trucks 6.2 hours each

Project Costs

D8 Dozer  2  x  1 .0 .9  x  $eg .OO =

988  Loader  6 .2  x  S tOe.gg  =

769C Trucks  2  x  6 ,2  x  974 .62

1 r373 .4A

662  . 66

925  . 29

2  , 951 .  34

400 .03

7  45 .  56

636  .  L2

t r7g l , . 7 l ,

c,
Y

= )1  Super r r i so r  10 .9  h rs .  x  $ fO .7O

2  Ope ra to r s  10 .9  h r s .  x  $34 .20  =

3  Ope ra to r s  6 .2  h r s .  x  $34 .20  =

B .

TotaI $  2 ,961 .34

L ,7gL .7 l

$  4 r743 .05

PARKTNG I€T EXTENSION EI,IBANKMENT

Description: soil from the Deseret portal pad is

loaded and hauled to the areas of the

Parking Lot Extension and placed as

backf i l l .  A 235 Backhoe Excavator is

used to load the mater ial  on 7 69C Off

Highway trucks. A 825 Conpactor is used
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to spread and compact the soil on a

3H: lV s lope.  Addi t iona l ly  923 cyds f rom

the Litt le Dove pad wil l  be hauled.

Production:

7333 cyds of  nater ial  on si te

900 cyds to be used to seal the Deseret portals

730 cyds estinated to be saved for rip-rap

mater ials ,

L429 cyds for Bathhouse-warehouse embankment

4274 cyds to be moved from Deseret pad

823 cyds to be moved from Little Dove pad

5097 cyds total

D8 Dozer  823 cyds a t  338 cyds/hr .  =  2 .4  hrs .

988 Loader  823 cyds a t  998 cyds/hr .  =  1 .4  hrs . ,

use  1 .2  h r s .

769C Trucks Z4O cyds/hr. / t ruck

en /Q  x  Z4O)  -  L .7  h r s .

235

7 69C

825

Backhoe 4274 cyds at 300 cyds/hr. = L4.2 hrs.

Tnrcks 4274 cyds at 450 cyds/hr./truck

4279 / (2  x  450 )  -  9 .5  h r s . ,  use  ! 4 .2  h r s .

Total  t ine for 7 69C Trucks = 15.9 hrs.

Conpactor SO97 cyds at LO04 cyds/hr.

5097 /L604  =  3 .2  h r s . ,  use  15 .9  h r s .

Proj ect Costs:

Dg Dozer  2 .4  h rs .  x  S63 .  o0 $  15L .2o
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988  Loader  L .Z  h rs .  x  $ f  Og .  gg

235  Backhoe  L4 .2  h rs .  x  $107 .44

825C Coupac to r  15 .9  h rs .  x  988 .95

769C Tnrcks  2  x  15 .9  h rs .  x  g74 .Gz

1 Supenrisor 15 .  9 hrs .  x $g S .7 O

3  Ope ra to r s  15 .9  h r s .  X  $ f+ .ZO

L  Ope ra to r  L4 .2  h r s .  x  $ f+ .ZO

1  Ope ra to r  4 .1  h r s .  x  $ :C .ZO

181 .70

L r531 .33

1 r4L2 .72

2 ,372 .92

5  ,  649  . 97

593  .  53

1 r631 .34

485 .  54

L40  . 22

2 r840 .73

TotaI 5  ,  649  . 87

2  , 840  . 7  3

8  , 49O.  6O

C. PARKING T-OT/BATHHOUSE/WAREHOUSE EMBANKMENT

Description: using a 23s Backhoe Excavator, the fi l l

material is to be terraced back as shown

on the cross sections to complete the

terraces, additional material from the

Deseret level and the Coal Stockpile

area will be hauled. Placement of the

fil l and compaction will be done with a

825 Compactor.

Production:
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L6r296 cyds on Bathhouse level

L,429 cyds from Deseret pad

5 r 869 cyds from Coal Stockpile pad

23,594 cyds total  to be moved

235 Backhoe 23,594 cyds a t  3OO cyds/hr .  =  7g.L

h rs .

769C Trucks L6r296 cyds at  42O cyds/hr.  = 3g.g

h rs . ,  use  S4 .3  h r s .

l - 429  cyds  a t  450  cyds /h r .  =  3 .2  h rs .  ,  use  4 .9

h rs .

5859 cyds,  use ZO hrs .

To ta l  =  79 .L  h rs .

825C Compactor 231gt cyds at 1604 cyds/hr. = L4.7

h rs .  ,  use  79 .L  h r s .

Project Costs:

235 Backhoe 79 .L  h rs .  x  $102.94

769C Truck  79 .L  h rs .  x  574.62

825C Compactor  79 .L  h rs .  x  $gg.g5

1 Superrr isor 79 .  t  hrs.  x $g O .Z O

3  Opera to rs  3  x  79 .L  h rs .  x  $ :+ .ZO

Total

$  8 r530 .14

5 r9A2 .44

7  ,O28 .A4

$2 r  r 46a .62

s  2  rgo2 .g7

8  ,  l _15 .66

$ r r , 019 .63

$zr ,46a.62

11 .019 .53

9 l z  , 479  . 25
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E. Des-Bee-Dove to cottonwood/wilberg Haul Road

Renove asphalt and road base material and place it at the

north end of the road to be covered with 4 feet of ror-

tox ic soi l .

1. Rip exist ing asphalt with DB Dozer 1g inches deep, 4

foot spacing of passes, 3OO feet per pass at 1 mile per

hour.

300  f t .  x  88 . f t .  =  3 .41  min . /  3O0 f t .  pass
min .

Add .25 nin. for turning around

3 .4L  +  .25  =  3 .66  min . /3AA f t .  pass

35f  wide 4 f t . /pass = 9 passes for  f i l l  width

3 .66  min . /pass  x  9  passes  =  3Z .g  m in . /3OO f t .

18 r  350  f t .  Long /3OO f t .  =  G1.16

Tota l  T ine  =  6L .L6  x  3Z .g  =  ZOIZ  min ,

Use 45 min. /hr .  ef  f ic iency

2012 min.  x  @ = 45 hours D8 Dozer
60 45

Haul loosened asphalt and road base

Quantity

Average haul distance = 5079 ft.

Change in elevation = 365 feet

Average s lope = 365/50Zg x  10Ot  =  7 .22

Caterpil lar 62L B Scrapers

Load t iu re  =  O.7 min. /cyc le

l{aneuver and spread t ime = O.7 nin. /cycJ e

2 .
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I

Loaded t rave l  t ine  =  4 .6  min .

Enpty travel  t ine = 2.6 min.

To ta l  c yc l e  t i ne  =  4 .6  +  2 .6  +  . 7  +  . 7  =  g .5  m in .

Production per load = ZO cyds heaped

Nunber of  loads = 3L,2SS /  2A = 1563 loads

Tine requ i red = i .563 x  9 .6  min .  =  224 hrs .
60 nin .  / } l , t .

At  4Slnin. /hour ef f ic iency

224/ .75 = 299 hours  6ZL B Scrapers

With L Dozer for 3 Scrapers

299 hrs . /3  =  100 hours  Dg Dozer

Production estimation from Caterpil lar performance Handbook.

Edit ion 7,  October Lg7 6.

F. Des-Bee-Dove to cottonwood/wilberg Haul Road.

Remove culverts, reestablish drainage channels and install

r ip-rap l inings.

l-. Remove culverts which are not replaced with drainage

channels. Eight 24 inch culverts totaling g0o feet,

average depth = 14.5 feet at center l ine.

Volune to be moved:
A l- *_{-

t1.5

l- to -{

t'
A

I  too I

Section
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Area A a ( 50+ f ) x14 .5
2

AA =  38{  f t . z

Volume = (0 + eel 27 + (AA + AA) 46 + 27
2

= 4AA + 46AA + 27AA, :
2Z

=73(384)x l=1038
27

2

73AA

(0 + AA)
2

2.

cyds/culvert

Total for 8 culverts = g306 cyds

one each 42 inch culvert,  226 ft .  long 42 feet deep at
center 1ine

Volume = L4,L7L cyds

Total  for  a l l  cu lver ts = ZZ,477 cyds

Production for cAT 235 Excavator with 1.50 cyd bucket

360 cyds/hr. e 15 sec. cycle t ime

Tine to move ZZ r 47Z cyds

22 .477 cyds = 62 .4 hours
350

at 4s min . /hr eff iciency

62.4/ .75 = 83 hours CAT 235 Excavator

Excavate for drainage channels and haul material to
backfi l l  area.

channel #g - 107,515 cyds of excavation to be haured

1375 feet up an Bt grade vith a caterpi l lar 6218
Scraper

Ioaded travel tine = 1. 5 min.

Enpty travel t ine = 1.0 nin.

F ixed t ine  =  1 .4  min .

Cyc1e t ine = 3.9 min.
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,l

Ntrnber of loads = 10? ,lLs/za cyds/load = 5326 loads

Tine requ l , red = 5326 roads x  3 .9  n in . /cycLe = zatg66

nin.  € 45 nin .  /hr.  ef  f  ic iency

Totar  t ime 20.966 n in .  x  60 min.  =  466 hours
60  n in . /h r .  45  m in .

6218 Scraper

466/3 = 155 hours Dg Dozer

Channel #e 10, G56 cyds ,  67Ot ,  +gt grade

Eguipnent time

29 hours 5Z1B Scraper
10 hours D8 Dozer

26,329 cyds ,  9g4 t  ,  -g*  grade

Equipnent tine

85 hours G?LB Scraper
28 hours D8 Dozer

Channel #S 2560 cyds, LO}Zt |  -gt  grade

Equipnent time

I hours 6218 Scraper
3 hours DB Dozer

Channe l  # l  13 r2OO cyds ,  42O,  ,  - 1 .9 t  g rade

Equipnent tine

29 hours
10 hours

10 ,893  cyds ,

Equipnent tine

31 hours
10 hours

5218 Scraper
DB Dozer

1068  |  ,  - 7  . L *  g rade

62LB Scraper
Dg Dozer

Channel #e 838 cyds ,  564,  ,  -2 .  L*  grade
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Equipnent tine

2 hours
t hour

6218 Scraper
DB Dozer

Channe l  #10  25  r77g  cyds  ,  296 ,  ,  +2 .1 *  g rad ,e

Eguipnent tine

68 hours 62LB Scraper
23 hours D8 Dozer

Channel # f f 511 cyds , gol r , +2 .4 Gt grade

Equipnent time

2 hours G21B Scraper
t hour Dg Dozer

Channel  # tZ 552 cyds ,  L47O,  ,  +2.46t  grade

Eguipment tine

2 hours 62LB Scraper
t hour DB Dozer

Channe l  # f f  529  cyds ,  729 t  ,  +2 .462  g rade

Equipnent tine

L hour d21B Scraper

channel  #re  L4 ,296 cyds ,  63 0  r  ,  +2 .45t  grade

Equipnent tine

33 hours
11 hours

11 ,475  cyds ,

Eguipnent tine

5218 Scraper
Dg Dozer

505 f ,  - 2 .46 *  g rade

26 hours G2LB Scraper
t hours D8 Dozer

Channel  # fS 674 cyds ,  60,  ,  +2.46*  grade
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Equlpnent tlne

I hour

Total equipnrent

783 hours
262 hours
262 hours

3. fnstal l  r ip-rap 1ining

CHANNEL

6218 Scraper

tine

6218 Scraper
DB Dozer
8258 Compactor

3
4
5
7
8

10
t2
13
L4
15

RIP-RAP VOLI'I,IE
cyds

2  150
500
L45
L40
89

300
77
84

1920
4g

5453 cyds

D100 srzE
inches

60
30
L7
18
L2
22
9

L2
46
9

one half of the total will be recovered from existing

stockpiles or excavation performed, during the project.

Filter naterial qrrantity equals one half the rip-rap

total. Eguipment tine for placing rip-rap:

CAT 235 Excavator

Use 180 cyds per hour

1 .5  x  5453/180 =  45  hrs  g  45  min . /h r .  s  4s  x  1  =  60  hr .
.75
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4 . TOXTC Al{D ACID FORI.'ING

A. RET,TOVE AIID BT'RY ASPHALT

Description: using a 23s Backhoe and 9gg Loader, the

asphalt wil l  be removed from the access

road to the Tipple Yard and to the

Bathhouse leve1 and Parking Lot. 7G9C

Off Highway trucks wil l  haul the

mater ial  and a 825C Compactor wi l l

spread and compact it.

Production:

5L0 cyds on Access Road

23L7 cyds on parking Lot

2826 cyds total

235 Backhoe 2827 cyds at  2Zg cyds/hr.  = 10.2 hrs.

988 Loader 2827 cyds at  359 cyds/hr.  :  7 ,g hrs.

7 69C Tmcks 510 cyds at  390 cyds/hr.  = 1.  3 hrs.

23L7  cyds  a t  550  cyds /h r .  =  3 .5  h rs . ,  use  7 .9

hrs.

Tota l  t ine  for  76gC = 7 .9  hrs .

825C Compactor 2927 cyds at  1604 cyds/hr.  :  L.76

h rs . ,  use  7 .9  h r s .

Project Costs:

235  Backhoe  10 .  2  h r s .  x  $ fO7  . 94  =  I  1 ,  09  9  . 97

988  Loade r  7 .9  h r s .  x  $106 .gg  =  944 .35

769C Tn rck  7 .9  h r s .  x  974 .62  =  599 .50
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825C Conpac to r  7 .9  h r s .  x  ggg .g5

1 Supenr isor  10.  2 hrs.  x  $g S .7 O =

1  Opera to r  10 .2  h rs .  x  $34 .20  =

3  Opera to rs  3  x  7 .9  h rs .  x  $34 .20

Total

$

I

7  0 l  . 9 2

3  , 2 3 5 . 7  4

3 7 4 . 3 4

3 4 8 . 8 4

g l - 0 . 5 4

1 ,  5 3 3  . 7 2

3  , 235  . 7  4

L  , 533  , 7  2

4 ,769 .465 .
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5. INSTALL DRAT}IAGE CHA}TNEI,S

A. CONSTRUqT DTVERSIONS A AND B

Description: Two small diversions will be built, €ls

shown on drawing, to carry water across

fi l l  areas. Use the 235 Excavator to

dig channel. 235 Excavator and two 7698

trucks will be used to place rip-rap.

Equipnent:

235 Excavator

769B Truck,  Z ea.

9888 Loader

Labor:

5 Operators

2 Laborers

Quanti t ies:

Rip-rap 850 c.y.  ( f rom the s i te)

Gravel l iner 2LZ c.y. (from parking lot)

CIay l iner  3 l ,g c,  y .  (of  f  s i te)

Production: Excavation

Cross -sec t i on  o f  d i t ch :  LZ  f t .Z  =  .5  c . y . / LLn  f t .

C l rc le  t ine :  0 .5  mln . /2  c .y .  E I  l in .  f t . /min .

200  l i n .  f t . / h ; t .

6Ot  e f f i c i ency  x  200  =  L2O l i n .  f t . / h r .

L275 -LzA=10 .6

Line Ditch

2 .5  c . y . /m in .  f o r  r i p - rap
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B.

Double tine

75  c . y . / } t t .

805 -75=

To ta l  11 .3

CONSTRU T IARGE

Descript ion:

Equipnent:

D8K Dozer

8268 Compactor

235 Excavator

988 Loader

7698 Truck, 2 ea.

Labor:

5 Operators

2 Laborers

Quanti t ies:

for l iners

11 .3  h rs .

+  10 .  6  =  2L .9  h rs  .

DIVERSTON

Using a DgK Dozer the trench wil l  be cut

across the yard area as shown. The

excavated material is spread over the

adjacent area. The l iners and r ip-rap

wil l be purchased from a local

contractor and delivered to the site as

needed. An 825C Compactor wil l  be used

to place the l iners. A 235 Excavator

wi l l  be used to place the r iP-raP.

1136 c.y.  r ip-rap ( f ron s i te)

3 r169  c .y .  r i p - rap  (o f f  s i te )

4 -135



c.

574 c.y. gravel (fron parking lot)

861  c .y .  l i ne r  (o f f  s i te )

3 ,4O7 Excavation

Production: Excavation

Average haul distance 200 |

450  c .y . /h r ,  ( .75 )  ( .80 )  ( .57 )  (1 .2 )  =  2L7

c .y . /h . r .

3  ,4O7 -  2L7  =  15 .7  h rs .

Line Ditch (based on rip-rap)

75  c .y . /h , r .

3 ,  169  -  75  =  42 .3  h rs .

On-site material

1 ,136  75  =  15 .2  h rs .

RIP-RAP FAII

Descr ipt ion: Part of the final diversion drainagre

system is to build an energy dissipator,

to channel the water off the large fil l

onto natural terrain. Rip-rap will be

purchased from a local contractor and

hauled to the site. A 988 Loader is

used to deliver the rip-rap to the site

which will be placed by t 
" 

235 Backhoe.

Equipnent:

9888 Loader

235 Backhoe Excavator
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Labor:

2 Operators

Quanti t ies:

2 ,4O2 c .y .

Production:

Clrcle tine: 5 min. /7 c . 1r.

84  c .y . / } i . r .

2 r4O2 c .y .  -  84  =  29 .6  h rs .
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6 . BACKFILL SEDIT.TENT POND

Descriptlon: Using material from the spoil

developed during construction

pond wi l l  be backf i l led af ter

bonding period is complete.

pi les

of the

the

Equipnent:

D8K Dozer

6218 Scraper, Z each

825C Compactor

Labor

4 Operators

Quanti t ies:

3A,976  c .y .

Production:

Average haul distance 5OO I at +lOt

Average cycle t ine 3 .7 min .  /  L4 c.  y.

2  un i ts  x  227 c .  y  .  /h r .  E  454 c ,  y  .  /h t  .

75 t  e f f i c i ency  =  34L  c . y . / t r t .

301976  -  341  =  9O .B  h rs .
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' 7 .

A .

SOIL SN{PLTNG AI.ID SEEDBED PREPARATION

soil sanpllng per DoGu gruidell.nes. All areas of existing

embankment that will be redistributed as topsoil. This

includes soils excavated for channel constrrrction.

Scarification of old road beds for knitting topsoils or

regrading.

Upon asphalt removal, redistribution of clean gravels for

ehannel reconstruction (fi lter beds) .

surface preparation, steep slopes exceeding 25* (15o), is

handwork' slopes less than 25* will util ize a tractor and

drag inplenent to accomplish surface preparation.

B.

c.

D.

Equipnent:

Labor:

Production: Soil Sanples

Redistribution Topsoil

SoiI Dri l l ,  Tractor and fnplements

1 Operator, 4 Laborers

Equipnent:

Labor:

Hours:

Seedbed Work:

9 8 8  B

1 Operator

€r. Hand tiLling e 4

b. Tractor t i l l ing

Total Hours

Hrsr /ac  L0.5  ac .

e 2 Hrs/ac 64 ac.

8 Hours

24 Hours

42 Hours

L28 Hourg

L94 Hours
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8 .

A .

B .

c.

D.

sorls, FERTTLTZATTON, UUICHTNG

Fertil lze - Broadcast ZO. O Acres

Planting seed and prants (see rten #9)

Mulch - Spread Hay BaleE - 2O.O Acres

Spread and Staple Netting 10.5 Acres

Equipnent:

Iabor:

Haul Road Revegetation (50 Acres)

Equipnent:

Iabor:

Itaterials,
Quantities &
Cost:

Quant i t ies:  Fert i l ize (hand-work)  zo.o Acre
l{ulch Zu cover Z Tonsr/Acre
Instal l  Nylon Nett ing 10.5 Acre

Work Time:

F1at-bed Truck

1. - I{orking Foreman
3 - Iraborers

Haul, Spread and Rake
Fert i l izer L2s*/Acre 20. o Acre
2 r  5oo lbs .  41 Hours

Haul, Spread, l1ulch 2 Tons
Per Acre 20.0 Acres 4L Hours

Haul, Spread and Staple
Nylon Nett ing 10.5 Acres g4 Hours

166 Hours

E .

Hydroseeder (includes operators)

None

Soi l  Enhancer 2SO lbs./acre x 50
ac res  =  121500  l bs . ,
121500  l bs  x  g .3g /Lb .  E  $e  , zSO

Fer t i l l zer  -  500 lbs . /acre  x  50 acres
=  25 ,  000  l bs .  ,
25 ,000  l bs .  X  $ .  2  A /Lb .  3  95 ,  OOO

Sul fur  -  1 ,OO0 lbs . /acre  x  50 acres
=  50 ,  OO0  l bs .  ,
50 ,  ooo  I bs .  x  $ .24 /Lb .  E  $ r z ,  ooo
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Total

I. lulch - 1, 5OO lbs . / acre X 50 acres
=  75 ,  000  l bs .
75 ,  OOO lbs .  x  9 .2  O / l . b .  3  $ r s ,  ooo

Tack i f i e r  50  ga l . / ac re  x  50  =
2  , 5OO ga l s .
2  ,  500  ga l s .  x  $6 .  O  O /gaL .  E  g fS ,  OOO

Hydroseeder 3 hrs . /acre x 50 acres
=  150  h rs .
150  h r s .  x  $SS /h r .  E  g f  Z  , 7SO

$sa,5oo



9 .

A .

B .

SEEDING N{D PIANTING

Broadcast and rake 490 lbs.  of  mixed seeds.

Transprant  32,  o00 each conta iner ized p lants .

Equipnent:

Labor:

F1at-bed Truck
Fam Tractor & Irnplements

L - Working Foreman
3 - Iaborers

Quant i t ies :

Pinyon-Juniper
2O Acres

Seeding 24 lbs . / acre
Transplants 1,  600/acre

Production: Broadcast seed
Transplant 500

c.

Pinyon-Juniper
20 Acres

Seeding 40 Hrs.
Transp lant ing 171 Hrs .

ZLt  Hrs .

Seed, l tu lch, Fert i l  izer,  p lants

Equipnent:

Mater ia ls ,
Quantities &
Costs:

Hydroseeder

e 2  hrs . /acre
ea . /man-day

and Netting

( Inc ludes Operators)

Seed 20 acres X 24 lbs . / acre :
480  l bs .  x  $9 .00 /  l b .  =  g3 ,g4o

Seed  I  ac res  X  25 .25  Ibs . /ac re
2O2 lbs .  x  9g  .  0  o /Lb .  E  $1 ,  O tS

P1ants  20 acres X L60 O/acre =
32 ,000  X  . 75 /ea ,  E  gZ+ ,  O0O

Mulch - 2A acres X Z tons/acre :
40  tons  X  $ fOOl ton  =  94 ,  O0O

480  l bs .

.  
:  2AZ  l bs .

32  |  OOO p lan ts

40 tons
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D.

i lu lch I  acres x 15oo lbs .  /  acre = 12 ,  ooo rbs.
12 rO0o  I bs .  x  $ .2a /Lb .  =  $2 rcoo

Fe r t i l i ze r  -  20  ac res  x  125  l bs . / ac re  =  913L3  rbs .
91313  l bs ,  x  $ .20  =  $1 rge3

Fe r t i l i ze r  I  ac res  x  500  rbs . / ac re  =  4 ,000  rbs .
4 'OOO Ibs .  x  $ .20  =  gg0o

Soi l  Enhancer I  acres X ZSO 1bs./aere =
2 ,000  l bs .
2 ,  0OO lbs .  X  9 .  3  g /Lb  =  $ZeO

Su l f u r  -  I  ac res  X  1 rO0O l bs . / ac re  =  g rO0O l bs .
8 ,  0oo  I bs .  x  $ .2  4 /Lb  =  91 ,  g2o

Tack i f i e r  I  ac res  X  g0  ga l s /ac re :  4OO ga I .
4OO ga l .  X  $6 .  0  O /gaL  =  92  ,  400

Hydroseeder 8 acres X 3 hr. /acre = 24 hr.
24  h r .  x  $eS .Oo /  h r .  =  gz roao

Ne t t i ng  10 .5  ac res  X  g33G.Ao /ac re  =  53 ,529

Total $ag rL67

HauI Road Revegetation (50 acres)

Equipnent:

I taterials,
Quanti t ies &
Costs:

Hydroseeder ( includes operators)

Seed -  25.25 lbs  . /acre  X 50 acres
=  L ,262  l bs .
1  t  262  l bs .  X  $9 .  o  o /Lb .  E  $ ro ,  000

Hydroseeder t hr./acre X 50 acres
=  50  h r s .
50  h r s .  X  $85 /h r .  E  94 ,25A

$ra,35oTotal
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10, MONTTORING A}rD PEST CONTROL

A. Revegetation

c.

B.

Labor: 1 Supenrisor
L Laborer

40 hours/year for 5 years includes hand cul t ivat ion as
required.

Disease and pest Control

Irabor: 1 - Superrrisor
1 - Iaborer

20 hours/year for 4 years,  addi t ional  year for
cont ingency.

Water Sanpling

Labor: 1 Supenrisor

4 hoursr/year for 10 years.

Water Analysis

Lab: 40 samples at  $zoolsanple

D .
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11.  SOIL STABTLIZATION

A.  Ri l l s  and Gul l ies

Description: A rubber t ired JD51o backhoe and two
laborers are used. The t ime required is
based on our past history and expanded
to cover the increased acreage.

Equipnent: JD510 Backhoe

Labor: 1 Operator
1 Laborer

Production: 48 hours , 6 days

Work wi l l  be dur ing years L t  2,  3 ,  6 ,  and 10.

5 years x 6 days = 30 days work = Z4O hours
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12. CONTIGENT SEEDING

A. Reseed and Replant

Equipnent:

Iabor:

Quanti t ies &
Production:

AND PIANTING

Unsuccessful  Areas (est imated LOt)

Flat-bed Truck

1 Foreman

1 Laborer

10t  o f  f tem #g
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13 . IN\TENTORY FOR BOND

A. Inventorlf Reference

Equipnent:

labor:

Quant i t ies:

Production:

RELEASE

Sites and Revegetated Areas

None

1 - Supenrisor
2 - Laborers

2 Reference Sites
2 Revegetated Areas
€[.  Pinyon-Juniper 20.O Acres
b.  Deser t  Shrub 129.5  Acres

TOTAL ACRES 149.5 Acres

Si te  Inventory  4  ea.  48 Hrs .
Each Reference Site

2  each  24  Hrs .

TOTAL HOURS 72 Hrs.
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(R614 -3Ot  - 525 .  t  0O)

Thls section describes in detair the Applicant r s pran

to ensure nininal environnental impacts from nine-induced

subsidence. The Operat ion Plan plus the Geolosy Sect ion present

the detai led data on which the analyt ical  approach for the

subsidence control  plan is based. The fol lor* ing subsect ions

describe the principal factors involved in controll ing subsidence

impacts resultant of the proposed mining operations.

SUBSTDENCE DAII{AGE PROBABTLITY SURVEY

A surafey has been conducted on that portion of East

Mountain surface which could possibly be af fected by the nining

of coal from the Deer Creek, Des Bee Dove and Cottonwood/Wilberg

rnining act iv i t ies.  I t  has been determined that there are

reneltable resources present in the area in the forms of springs,

water seeps, grazing land, t inb€r,  and wi ld l i fe.  The water seeps

and springs are numerous and varied in nature. Most of the

streams within the peruit area are ephemeral and/or interurittent.

only the lower portion of Rilda Canyon Creek below the forks is

considered perennial. The streams are fed by springs that

emanate primarily in the North Horn For.mation. Many of the

springs feed water troughs maintained for l ivestock and wildlife.

The occurrence of the springs is discussed in the Hydrologry

Sect ion, Volume g, and no further discussion wi l l  take place

herei however, data collected suggest that the springs on the

surface wi l l  not be af fected by the subsidence,

A suney to locate structures on East Mountain that
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could be affected by subsidence has been courpleted and none were

located above Des Bee Dove Mine.

There are  no e lec t r icar  power  l ines,  o i l  o r  gas werrs ,

pipel ines or other ut i l i ty structures which would be affected by

surface subsidence within the Des Bee Dove Mine l imits,

MTNTNG II{ETHOD

The coal resentes in the Des Bee Dove complex have been

urined using room and pil lar methods. The remaining reserr/es wirl

a lso be nined in this way.

Room and Pi l lar  ur in ing methods using f  inal  pi l lar

extraction induces caving of the innediate and upper roof strata.

The caving process propagates upward to a horizon located at a

distance equal to approxiurately thirty-f ive to f ifty t imes the

nining height over the coal seam as indicated by the data in

Figure 1. The cunte in the f igrure shows the elongation of a

borehole due to caving of the overburden over a longwal1 panel.

(fron Dahl and Von Schonfeldt) .

The differential settrement of the overburden was

normalized by dividing it by the seam thickness. As can be seen,

the defotmation decreases from a maximum of one (1) at the seam

roof to near zero (0) at  approxinately thir ty-seven (37) t imes

the nining height above the coal seam. The deformation or

def lect ion above this hor izon is essent ial ly cont inuous; the

upper strata settles down on the gob without any further increase

in volume (porosi ty)  .

A sinilar conclusion was reached, by orchard in :.,g:.3 and
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is  i l lustrated in Figures Z and 3.

The Eize of  the normal coal  pi l rars used in mine

planning for both the tslind Canyon and Hiawatha seams to ensure

stabi l i ty has been determined by basic calculat ion for the

deepest expected cover (fron prior nining practice in the area)

and USBI{ study (Pariseau).  Experience has also shown that,  in

nulti-seam nining circumstance, colunnizing main development

p i l la rs  in  both  seams is  essent ia l  fo r  main  s tab i l i ty .

FuI l  extract ion areas (room-and-pi l lar  panels with

p i l la r  removal )  are ,  by  def in i t ion ,  p lanned and cont ro l led

subsidence areas. ft is anticipated that the planned subsidence

wi l l  mininize inpacts and resul t  in a general ly uni form lowering

of the surface lands in broad areas, thereby l init ing the extent

of naterial damage to those lands and causing no appreciable

change to present land uses and renewable resources. Subsidence

and controlled subsidence wil l  vary from zero to f ifteen (O-t S)

feet' assuuing that the total cumulative extraction from the two

mineabre seams wi l l  not exceed twenty (2o) feet.

SUBSTDENCE I{ONTTORING PI,AN

Applicant init ial ly adopted a twofold approach to

subsidence monitoring :

1) aerial photogranmetry,

2') on-the-ground monumentation.

After seven years of comparing the two types of surveys it was

detetmined that both effectively document the amount of

subsidence which has occurred; however, the aerial photogranmetry
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method has the advantage of showing more detail because more data

points can be monitored with less effort. Therefore, in LggT I
with the concurrence of the Division, Applicant discontinued on-

the-ground monumentation and now collects subsidence data solely

by aerial photogrammetry.

The subsidence monitoring program, conducted since

1980' has produced data nhich not only document the amount of

subsidence that has occurred but also allows Applicant to predict

the anount of subsidence that is l ikely to occur r^rhen mining in

neet areas'  The detai l  of  the data col lected in years past is not

included herein.  I f  the reader desires to invest igate past data,

it can be found in the annual subsidence reports available in the

Div is ion I  s  o f f ice .

The applicant wil l  maintain sun/ey control aerial

targets within the permit boundary necessary to allow the

interpretation of coordinates on photos within +l- foot.

Following this procedure the applicant shall conduct annually an

aerial photo suryey of all areas which have been undermined.

Elevations of control points within the photos wil l  be determined

by photograrnmetric means to an accuracy of +1 foot and compared

to corresponding elevations derived from the baseline survey

conducted in Augrust 1980. The applicant shall continue

monitoring all areas underained unti l  i t  is nutually agreed by

the applicant and the Division that the subsidence in a given

area has become stable and no further monitor ing is necessary.
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The findings of the suryey shall be reported to the Division

annually in a summary report.

Any roads, fences, stock ponds, earth damsr or water

troughs vhich are naterially danaged by subsidence wil l  be

repaired and regraded to restore then to their pre-subsidence

usefulness.

should signif icant subsidence inpacts occur, the

appl icant wi l l  restore, to the extent technological ly and

economical ly feasible,  those surface lands that were reduced in

reasonably foreseeable use as a result of such subsidence to a

eondition capable of supporting reasonably foreseeable uses that

such lands lfere capable of supporting before subsidence.

As discussed in the Hydrology section, drainages

located within the Des Bee Dove permit area are ephemeral. No

pre-utining use of these drainages has been documented and no

post-mining use is anticipated. There is one spring within the

perait area, referred to in the East Mountain Spring Monitoring

Program as 82-51 (see l {ap HM-5 in Hydrology Sect ion}.  Spr ing gz-

51 is located in Sect ion 26, Township 17 South, Range 7 East.

The spring has a relatively low flow rate of less than 5 Gpu

during average precipitation years and normally f lows only during

the nonths of  June and Ju1y. wi thin the area of spr ing g2-51,

utining of the Blind Canyon Seam (Litt le Dove lt ine) was completed

in 1986 and nining of  the Hiawatha Seam (Deseret l { ine) is planned

during the f i f th year af ter product ion resumes. Annual
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monitoring of the spring has not revealed any related inpacts due

to mining.

rn order to restore any land affected by Applicant I s

rnining operations to a condl,tion capable of supporting the

current and postnining land uses stated herein, the Applicant

will replace water determined to have been lost or adversely

affected as a result of Applicantrs nining operations i f  such

loss or adverse impact occurs prior to final bond release. The

water wil l  be replaced from an alternate source in suff icient

quantity and quality to maintain the current and postmining land

uses as stated herein.

During the course of regiular monitoring activities

required by the peraitr or as the Applicant otherwise acquires

knowledge, the Applicant will advise the Division of the loss or

adverse occurrence discussed above, within ten working days of

having deter^mined that it has occurred. Within ten working days

after the Division notifies Applicant in writing, that it has

detertined that the water loss is the result of the Applicantrs

nining operation, the Applicant uill meet with the Division to

detetmine if a plan for replacement is necessary and, if so,

establish a schedule for subnittal of a plan to replace the

affected rater. Upon acceptance of the plan by the Division, the

plan shall be inplenented. Applicant resen/es the right to

appeal the Division I s water loss deterninations as well as the

proposed plan and schedule for water replacement as provided by

Utah  Code Ann .  40-10-22(3 )  (a ) .
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SUBSTDENCE CONTROL

Applicant will conduct the underground nining

operations so as to prevent subsidence from causing material

damage to the Eurface and to naintain the value and reasonable

foreseeable use of that surface in accordance with the preceding

subsidence control  plan.

EXCARPMENT

Histor ical ly,  two ful l  extract ion pi l lar  sect ions have

been completed under the Des Bee Dove Castle Gate Sandstone

Escarpment.  These include fuI l  extract ion of ;  the Gth East

pi l lar  sect ion (Deseret Mine) and 8th East pi l lar  sect ion

(Beehive lt ine). Multiple seam nining has occurred nithin these

two sections under the Castle Gate Sandstone Escarpment with no

evidence of failure to the escarpment.

Beehive Mine 2nd North off 8th West has been completely

extracted by room and pil lar nining methods. The pre-nining

condition of the Castle Gate Sandstone Escarpment in this area

contained closely-spaced jointing and coal outcrop burn-induced

fractures. This caused natural instabil i ty within the

escarpment. The 2nd North area off 8th West was then surrounded

by weak clinker-bed basement naterial susceptible to crrrshing.

These instabil i t ies coupled with room and pil lar nining caused

open fractures in the escarpment for this area.

Previous Des Bee Dove Mine room and pil lar areas have

encountered numerous areas where burned coal and clinker beds

surround the nine workings. Future nining is projected and
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oriented to mininize extraction exposure and avoid creating

further lnstabirities in the nining horizon.

rn the East Mountain resen/e, roon and pillar nining

has a lower total recovery percentage than longwall mining.

Overall subsidence is substantially less than longnratl nining

(see F igure  4) .

Room and pirrar extraction paners in the Des Bee Dove

Mine are planned to average 30O t wide. This relates to 60* less

area being affected over tine when compared to longn*all nining.

This wil l  help to mininize possible surface and escarpment

disturbance over time.

Room and pillar nining designs and rayouts for the Des

Bee Dove ll ine are planned so that possible surface disturbance

due to furl extraction nining yil l be urininized.

Des Bee Dove future nining projections are oriented so

that fuIl extraction areas do not encounter burned coal and

associated clinker-bed instabilit ies.

l{it igation measures sil l be taken if damage should

occur to the escaryment due to fuIl extraction room and, pillar

nining in the Des Bee Dove l{ine.

PUBLIC NOTICE

Applicant will not nine in any areas that would a1low

potential subsidence effects (as indicated by the angle of draw)

to affect any area outside of the lease and pernit boundary until

this constraint on coal recovery is resolved by the OSM and the

BLM Branch of Solid Minerals or pemission is granted by the
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adjacent surface agenci€s.

A nining schedule which details the area in which

nining is to take place and the planned date of the nining

activity has been subnitted to the affected surface owners.

PROTECTION OF FISH Al{D I{ILDLTFE (R51.4-301.-358)

The portal facilit ies of the Des Bee Dove Mine are

located in a small dry wash, a tributary to Grimes Wash. This

active area (portal faci l i t ies) consists of about 20 acres and is

physically separated from the remaining permit area by imposing

and inaccessible mountain slopes that r ise over L r Goo feet

vertically from the active portal area.

Excepting the occasional use for exproration, the

wildlife inhabitants on top of East Mountain are relatively

unaffected during the nining operation and require no special

plans other than the hydrological and subsidence monitoring now

ini t ia ted.

There are no prine fisheries located on the East

l{ountain plateau within the permit area.

In contrast to the lush nountain top environnent above

the mines the portal areas are situated within a transition zone

of the plateau with a southeastern facing aspect. Vegetation

and wildlife are sparse in comparison.

An on-the-ground review was made in consultation with

the US Fish and Wildl i fe Senrice, DOGM and Division of Wildl i fe

Resources. No criticat habitat of threatened or endangered

species was identi f ied.
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A 59 KIt line serves as the power source for the Des Bee

Dove complex- l ' lostly single pole and suspension insulators, this

transmission line provides sufficient phase to phase and phase to

ground clearances to preclude electrical contact of raptors

including eagles. The structure t14>es are approved as eagle-

safe by the US Fish and Wildlife Senrice by letter dated LL/LO/gz

to the DOGI{. Any fences constructed will allow unrestricted

movement of wildlife. Toxic forming and other hazardous

materials are handled as described in the pAp, in such a manner

as to preclude exposure to wi1dl i fe.

RAPTOR NESTS UTTTGATION PI.,AN

Generally, raptor habitat associated with East MountaLn

is synonlmous with the proninent and precipitous cliffs which

form the upper reaches of the plateau. A broad strip of land

with a varying width between 3 , 0oo and 5, ooo feet as shown on the

drawing in Map Packet 2-t7. This nap is designed to reflect the

habitat and found nest sites from sun/eys conducted in 19g1, 19gz

and 1986 through 1999.

of the golden eagle nests within and adjacent to the

Des Bee Dove permit area (uap 2-L7B), only nests 568 and g7c are

located wittrin areas of proposed future nining. Both of these

nest sites overlie barrier pil lars which will be left unmined to

protect the main entr ies as discussed on page 3-7.

Annual nest inventory flights, conducted by uDwR,

UsFws, and applicant personnel since 1986, have fai led to locate

nests 56A (previously identified as nest 56) and s4 which were
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inventoried by usI'r{s personnel in l9g1 and Lgg2.

appears that these nests no longer exist or their

Therefore, it

or iginal

locations may have been nisidentified.

All other nest sites are located beyond projected full-

extraction nining potential inpact areas proposed in future

nining plans.

No future nining is planned in areas which contain

raptor nests; thereforer Do inpacts to nests are expected.

Although Grirnes wash is not a fishery it is a tributary

to Cottonwood Creek (Straight Canyon) which is a linited fishery.

Protection from coal dust and increased sediments to these waters

is by a sedimentation pond installed for control of sediment and

coal dust from storm runoff waters. Coal is transported by

trucks on hard-surfaced roads. Truck covers are not necessary as

the noisture of processed coal is sufficient to prevent blowing

coal dust; plus the loaded coal truck negotiating the 12t grade

are linited to slow speeds.

To reduce the undue disturbance and killing of

wildlife, the video produced by UDVIR at Price has been obtained

to instmct all the enployees of the value of all uildlife and

problems inherent to Utah wildlife. This video is shown at

scheduled euployee training sessions so all enployees new or old

wil l  have viewed this series. This series explains the effect of

harassing wildl i fe during their dif ferent l i fe stages and the

needs of species resident of Utah.

signs wil l  be placed on the Des Bee Dove haul road in
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the petnit area to notify drivers of the presenee of deer in the

area. A flyer containing the following information on avoiding

deer vehicle collisions will be distributed during training to

al l  enployees.

1. Driver are to be aware of deer in the area.

2. Be asare that deer are most active at night and

during darn and dusk.

3 - At night flash lights at deer on road to break

their trance and allow them to react to the

oncoming vehicle.

4. Each deer is worth gtrtoo to the economy of utah.

This instruction wirl also incrude the precaution of

shooting at raptors perched on the transmission line adjacent to

the haul road and access road.

The UDrvR presently conducts a deer road-kill monitoring

program which includes the Des Bee Dove Mine access road,. The

program functions to monitor road-kilrs and identify

significantly hazardous areas for the purpose of initiating

nitigating measures to reduce the incidence rate. Road-kills

obsetrred by uine personnel will be reported to the UDI{R to aid

them in their nonitoring pro€tram.

Infotmation regarding mule deer seasonal distribution

and numbers within the pemit is not available due to the dynanic

characteristics of the deer herds involved. UDWR personnel

indicate such infotmation would not be truly representative of

the demogrraphics of the deer population; therefore, it is not

4  -163



available from then.

If hazardouE areas are ldentified on the Des Bee Dove

Mine acceEs road, within the permit area, appropriate nitigating

measures will be instituted based on consultation with UDWR

personnel.

Personnel involved wil1 be apprised of the critical

value of snake dens. They will be advised to be particularly

obser:rrant for concentrations of snakes during the months of

Aprilr May, Septenber and October. Such concentrations indicate

the presence of snake dens. If a den is located, it will be

reported to the UDWR for assistance in the necessary nitigating

measures.

surface water disturbance due to subsidence on East

Uountain from nining activities in the Des Bee Dove Mine will be

replaced or repaired by the forlowing methods:

1. Streams will be bridged across bedrock fractures

by culverts untit sediment fi l ls the crack.

2. Springs and seeps proven to be lost to subsidence

action will be replaced as approved by the

Division in consultation of the surface management

agency.

The interin reclamation plans provide for the

stabi l izat ion of al l  the f i l l  slopes with a vegetative eover.

Because the f i l l  slopes are intertwined r*i th the mine faci l i t ies,

the planting mixture is designed more for soil stabilization than

for an attract ion to wildl i fe. The large mammals especial ly
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Itould be a nuisance in and around the operation and the

operatione a hazard to them. The final reclamation plan will

restore the strean channels and revegetate the disturbed sites.

The revegetation mixture of forbs, grasses, shrubs and trees is

similar to the adjacent native plant communities and wil1 provide

forage and cover for wildlife. fn addition to grouping and

layering of containerized shtrb and tree speciesr €rs discussed in

the Final Revegetation Section, terrestrial habitat enhancement

measures wil l  include the construction of rock pi les.

Rock pires of varying sizes wil l  be praced at various

locations and proximities to provide enhanced habitat for small

manmals. The construction and location of the rock piles will be

coordinated with DOGI{, UDI{R, USFS and USFWS personnel.

The UDWR general nitigation plan for the East Mountain

area follows. ApPlicant has stated compliance to these

recornmendations insofar as they are applicabre.

The Applicant will not use persistent pesticides on the

area during nining and reclamation activities, unless approved by

the Division.
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R614-3OL-322 FISH AI.ID WTLDLIFE RESOURCE INFORMATION

PAcrFrcoRP' DEER CREEK l'trNrNG PRoJEcr

wi ld l  i fe

The mine plan area encompasses a portion of the Wasatch

Plateau in Enery County, Utah. This area drains into Huntington

Creek and on into the San Rafeal River, which flows into the

Green River and ult inately into the Colorado River at a point

upstream from Lake Powel1. General ly speaking, the Wasatch

Plateau is encompassed by cold desert  (upper Sonoran l i fe zone) ,

submontane (Transi t ion l i fe zone) and montane (Canadian,

Hudsonian and Alpine l i fe zones) ecological  associat ions. These

l i fe zones could be inhabited on occasion and dur ing di f ferent

seasons of the year by about 364 species of vertebrate wildlife -

14 f ish species, 6 amphibian species, 1g rept i le species ,  242

bird species and 84 nammal species. I t  is interest ing to note

that 83 percent of these species are protected.

The mine pran area itserf is represented by the

Transit ion and Canadian l i fe zones and provides habitat for

approxinatety 239 species of wildlife - 5 f ish species , 6

anphibian species, L7 rept i le species, 136 bird species and 75

manmal species. f i fty-eight of these species are of high

interest to the State of Utah.

The Divis ion zubl icat ion No iB-t6 'species List  of

Vertebrate Wildlife that fnhabit Southeastern Utahrr is referenced

to this report  s ince i t  represents a low level  of  study for the
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wi ld l i fe  spec ies  l i s ted.  f t  ident i f ies  those spec ies  hav ing

potentlal to inhabit the region as well as those inhabiting the

environs of  the nine plan area. I t  a lso ident i f ies which species

are considered to be of high interest for the habitats and local

area represented.

High interest wi ld l i fe are def ined as al l  game species,.

any economically important species; and any species of special

aesthet ic,  scient i f ic or educat ional  s igni f icance. This

def ini t ion would include al I  federal ly I isted, threatened and

endangered species of  wi ld l i fe.

A ranking and display of  wi ld l i fe habi tats and use

areas relat ive to high interest species of  vertebrate wi ld l i fe

has been developed (Tab1e 1 and z and the attached map) .

Crit ical wildlife use areas followed in respective irnportance by

high-pr ior i ty,  substant ial  value and l imited value wi ld l i fe use

areas require various levels of protection from man I s activit ies

and developments. Wildlife habitats and use areas are ranked as

being of crit ical or high-priority value to wildlife should be

protected from surface disturbance, subsidence ixrpacts and human

or industrial disturbance. This can be accomplished through

development and inptenentation of a wildlife plan.

Cri t ical  wi ld l i fe use areas are frsensi t ive use areastt

necessary to sustain the existance and perpetuation of one or

more species of  wi ld l i fe dur ing crucial  per iods in their  l i fe

cycles. These areas are restr icted in area and l ie within high-

pr ior i ty  w i ld l i fe  use areas.  A l l  s t ream sect ions,  resen/o i rs ,
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lakes and ponds identified by Utah Division of wildlife Resources

as Class 1 or  2 are c lassi f ied as being cr i t ica l .  Bio logical

intr icacies dictate that signif icant disturbances cannot be

tolerated by the members of an ecological assemblage on critical

sites. Professional opinion is that disturbance to cri t ical use

areas or habitats will result in irreversible changes in species

composition and/or biological productivity of an area.

High-priori ty wi ldl i fe use areas are ' f  intensive use

areasrr for one or more species of wi ld1ife. fr fntensj.ve use

areasff are not restricted in area and in conjunction with linited

value use areas form the substantial value distribution for

wildl i fe species. Al l  stream sections, reservoirs, lakes and

ponds identi f ied by Utah Division of Wildl i fe Resources as Class

3 are classif ied as being of high-priori ty. fn addit ion,

wildlife use areas where surface disturbance or underground

activities may result in subsidence that could interrupt

underground aquifers and result in a potential for local loss of

ground water and decreased flows in seeps and springs should be

considered as being of high-priority to wildlife.

Substantial value sildlife use areas are trexistence

areasr for one or more species of wi ldl i fe. trExistence areastt

represent a herd or population distribution and are formed by the

merging of high-priori ty and l ini ted value wildl i fe use areas for

a species. Al l  stream sections, reservoirs, lakes and ponds

identi f ied by Utah Division of Wildl i fe Resources as Class 4 are

classif ied as being of substantial value.
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for

are

Linited value wildri fe use areas are roccasionar use

one or more species of wi ldl i fe. froceasional use

part of the substantial varue wildl i fe use area for

species - AII stream sections, reserrroirs, Iakes and ponds

ident i f ied by Utah Divis ion of  wi ld l i fe Resources as Class 5 or

are classi f ied as being of  l in i ted varue.

UAPPTNG

rt is recommended that the company I s prirnary ef f ort be

placed on identi fying species of vegetation in each wildl i fe

habitat within the various wildl i fe use areas for purposes of

reclamation. The Division does not have site specific

inforuration relative to vegetation types at the mine plan area.

However, there are nine wildl i fe habitats present r iparian or

wetland tYpes, cr i f fs and tal lus, sagebrush, pinyon-juniper

forest, shrubland' aspen forest, ponderosa forest, pa.rkland and

spruce-fir forest. The Conpany should identify each of these

habitat associations on appropriately scaled maps.

rt is believed that if satisfactory reclarnation is

achieved and man I s disturbance does not continue or become a

factor' that nost species of wildlife displaced from the mine

plan area will return. without doubt, the key to success for

enhancing or restoring wildlands will be development of habitats

so that postmining condition as compared to the premining

condit ion wil l  have sini lar species, freguency and distr ibution

of pernanent plants in each vegetative type this will allow for
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natural plant succession.

that represent the various

must be provided.

Wi ld l i fe  Use Areqs

Addit ional ly,  other habi tat  features

l i fe requirements for local  v i ld l i fe

The enclosed map displays mapable, high value use areas

for high interest wi ldl i fe on or adjacent to the mine plan area.

This display includes stream sections and bodies of water, if

any, ut i l ized by high interest f ish species. AIso displayed are

known seeps, springs, wetlands, and r iparian zones. .  Note that

there are high interest wildlife distributions that are so broad

that they cover the entire map and therefore are not il lustrated.

However, all vertebrate species of high interest wildlife and

their distr ibutions are discussed in the fol lowing narrat ive.

Water

Due to denands of state and federar coal rnining

regulations, the Courpany will probably be reguired to identify

and appropriately monitor all surface waters for potential

inpacts from subsidence. This information should be correlated

with the wildlife use area information due to the value of water

to  w i ld l i fe .

FISH Al{D WILDLIFE I}WENTORY

Aquatic Use Areas

l{acrophltes

From a posit ion of the aquatic wi ldl i fe resource i t  is

bel ieved that there is no practical i ty for information relat ive

to macrophytes to be addressed by the mine permit application;
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such information is not generally available.

ldacroLnvertebratee

The results from studies of macroinvertebrates may be

required for purposes of detemining need for stream buffer zones

in stream sections supporting biological conmunities. since

historic iurpacts from this mine t s operation have not

significantly inpacted Huntington, Deer and l.Ieeting House Creeks

data relative to macroinvertebrates as a pollution index or a

forage base for fishes or other predators dependent upon the

aquatic resource need not be presented.

Note, iurpact avoidance procedures that would protect

the integrity of the aquatic resource need to be included with

the nine permit application. of inportance would be facility

designs and operational plans that will preclude further impacts

on both streams and identification of procedures that will be

util ized to keep any form of coal sediments or other pollution

fron enteri.ng Deer Creek and Huntington Creek. Snow removal is a

significant contribution of sedinent to local riverine systems.

Deposition of coal particles in the aguatic system could have a

variety of negative impacts on invertebrate and fish populations.

The results from long-term studies of

macroninvertebrates in Huntington Creek and Deer Creek could be

of value for the Company to demonstrate that impacts from

accumulations of coal and other sediments in each creek are not

evident.

Studies relative to macroninvertebrates, if desired or
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needed, must be conducted by a qualif ied, private consultant.

Fisb - Species Ocsunence and Use Area

Aquatic habitats adjacent to the mine plan area support

three species of game and two species of non-game fish; all of

which are protected. Of these fish, four species have been

deterained to be of high interest to Utah (reference the Division

Rrb l ica t ion No.  78-16)  .

The yellowstone cutthroat trout is an introduced

species. I t  annual ly spawns between ear ly May and mid-July.

ltost populations are sustained through natural reproduction;

hatching is usually completed by mid-July.

The rainbow trout is an exotic species. Within Utah

there are several  di f ferent strains of  th is species. General ly

speaking they spawn from nid-March through June; hatching is

nortally completed by late June. It is irnportant to note that

natural reproduction by this species is almost non-existent,

since it is managed as a stocked population. This management

scheme has resulted since their catchabil i ty is higher than other

trout and the life expectancy of hatchery fish is short.

The brown trout is an exotic species. Its spawning

period begins as early as nid-october and is normally completed

by late Decenberi hatching of eggs begins in the springr and is

usually completed by late May. Most populations are sustained

through natural reproduction and supplemental plantings of

fingerling brown trout.

The spawning period represents a crucial period for

4-t7 2



maintenance of trout populations i spawning areas are ranked as

being of cr i t ical value. Such areas are characterized by clean,

gravel zones that are at least six inches deep. These zones must

also be covered by a uinimun of six inch deep water flowing at a

velocity of not less than one foot per second. These physical

parameters are necessary for optinum spawning success.

Once the cutthroat or rainbow trout have spawned their

eggs incubate in the redds approxinately 30 to 50 days water

temperatures ranging from 45 to 50 F. Brown trout eggs incubate

throughout the winter which 1asts approximately Loo to 150 days

water tenperatures ranging from 35 to 40 F. During this crucial

period water temperature affects the rate of embryonic develop -

the warmer the water the more grrickly incubation is completed.

It is also during this period that ongoing sedinentation can

result in suffocation of the eggs. Fluctuations in stream flow

also negatively affects incubationi wherever practicable,

maintenance of a constant flow of water during the spawning

period enhances reproductive success.

The nottled sculpin is a native species. rt annualry

spawns in the spring between Febnrary and t[ay. AII of their

populations are sustained through natural reproduction. The

spawning period represents a crucial period for maintenance of

sculpin populations i spawning areas (nest) are ranked as being of

cri t ical value. Such areas for sculpin are characterized as a

nest scooped out beneath a stone or other submerged object.

Spawning areas must have clean, gravel or rubble zones. Both the
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adult fish attend and defend the nest. They are known to spawn

in water temperatures ranging from 4s to 4g F.

The reach of Huntington creek adjacent to the project

area (stream section 3) is ranked as being of high-priori ty to

Utah t s cold water fishery managenent program and is a Class 3

fishery. It supports natural reproduction of self-sustaining

cutthroat and brown trout populat ions. occasional ly, f ingerl ing

transplants of both of these species supplement the population.

The najority of trout in this stream section are hatchery

planted' catchable sized rainbow trout. Section 3 of Huntington

Creek is also inhabited by nottled sculpin and mountain sucker.

Although there are no fish in Deer or Meeting House

Creeks, their flow of water is of great value for reproductive

success of spawning trout in the lower reaches of Huntington

Creek for which they are tr ibutary waters. Addit ional ly, dri f t

of macroinvertebrates from these streams represent an important

contribution of forage to trout and other fishes in Huntington

Creek.

If project operations are planned or develop that would

alter, destroy or discharge polluting effluent into any perennial

watersr aPPropriate state and federal pernits, a mitigation plan

and results from high level studies of the salmonid fishery

resource, if any, would be required of the Company. Achievement

of nit igation would demand detai led studies of stream velocity

correlated to flow, representatives of the stream channel

profi le, gradiett,  pool-r i f f le rat io, substrata types identi fying
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percent representation of each type and surface water information

reguired for SUC 779. 16.

f f  nodi f icat ion of  f lows is ant ic ipated, instream slow

requirenents must be considered to meet the needs of the existing

f isher ies,  "biological  community, ,  and maintenance of exist ing

r ipar ian or wet land zones. Such basel ine informat ion would aI low

for development of nit igation or reclamation plans that would

allow for avoidance, lessening or nit igation of impacts to the

fishery and maintenance or re-establishnent of unique habitaL

tYpes. This basel ine informat ion is not general ly avai lable and

would necessitate the serrrices of a qualif ied private consultant

and/or contract ing Utahrs Divis ion of  wi ld l i fe Resources sj-nce

special pernits would be required.

rt is irnportant to note that no species of f ish having

relative abundances so lorr as to have caused thern to be federally

l isted as threatened or endangered inhabit the mine plan or

adjacent areas. The endangered hurnpback chub, bonytail chub and

Colorado squawfish inhabit the Green and Colorado Rivers.

Additionally, the huurpback (razorback) sucker also inhabits those

rivers; it is l ikely that this species wil l  one day be federally

l isted as threatened. It is not believed that implenentation and

operat ion of  the Company's project.wi l l  inpact any of  these

species.

Terrestr ia l  Use Areas

Wildlife Habitat l!4res

of the nine wi ld l i fe habi tat  types present on the mine
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plan area wetlands and riparian habitats are ranked as being of

cr i t ical  value to al l  wi ld l i fe.  Such zones are normal ly

associated with drainage bottoms (ephemeral or intermittent), or

perennial streams (III{C ?00.5), seeps and springs within the upper

Sonoran, Transi t ion and Canadian l i fe zones. Cl i f fs and their

associated tallus areas that l ie within the upper Sonoran and

Transit ion l i fe zones are ranked as being of high-priority value

to al l  wi ld1i fe.  When compared to al l  other wi ld l i fe habi tats

the aforementioned situations are considered to represent unique

habitat  associat ions (Table t)  .

Riparian and wetland areas are highly productive in

terms of herbage produced and use by wildlife as compared to

surrounding areas. Experience has shown that as much as 70

percent of a local wildlife population are dependent upon

ripar ian zones. el i f fs and tal lus are of  special  inportance to

many high interest wildlife. These unique habitat types must be

identif ied in the permit application and protected due to their

high value for al l  wi ld l i fe.

Quantitative (acreage) and qualitative (condition,

successional stage and trend) data concerning the wildlife

habitats in each ecologrical association should be included as

part of the mine permit application. It is inportant to note

that each legal section of land represented by the mine plan and

adjacent areas has been ranked as to its value for the total

w i ld l i fe  resource.  Sect ions 2L,  22,  27,  28 and 34 o f  Township  15

South, Range 7 East have been ranked as being of crit ical value
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o
to  w i ld l i fe .  Th is  is  a lso tme for  Sect ions LZ,  !3 ,  24 and 23 o f

Township L7 South Range 6 East and Sections Z, 7 , 18, 19 and 30

o f  Townsh ip  L7  sou th  Range  7  Eas t .  sec t i ons  L9 ,  2e ,  29 ,30 ,  31 ,

32 and 33 of Township L6 South Range 7 East have been ranked as

being of high-pr ior i ty value to wi ld l i fe.  This is also true for

Section 1 Township L7 South Range 6 East and Sections 3 , 4 , 5, G,

8 ,  9 ,  10 ,  11 ,  13 ,  L4 ,  15 ,  16 ,  ! 7 ,  2O ,  2L ,  22 ,  23 ,  24 ,  26 ,  27 ,  2g

and 29 of Township L7 South Range 7 East. These rankings were

developed through an analysis of cumulative values for use areas

of selected indiv idual  species of  high interest wi ld l i fe

inhabit ing each legal  sect ion of  rand (Table 2) .

Anphibians species occurrence and use Areas

Six species of  anphibians, al l  of  which are protected,

are knonn to inhabit the biogeographic area in which the nine

plan and adjacent areas are located. I t  is probable that al l  of

these species inhabit the project area (reference the Division

zubl icat ion No. 78-16) .  Only one species of  the anphibians

inhabiting the proj ect area have been deterrnined to be of high

interest to the State of Utah.

The tiger salamander is a yearlong resident animal of

the project area. The substantial value use area for the adult

form is rePresented by any noist underground site or any sirnilar

habitat  such as inside rot ten logs, cel lars or animal burrows.

Such si tes can be found within any wi ld l i fe habi tat  extending

from the cold desert (upper Sonoran l i fe zones) through the

submontane (Transit ion l i fe zone) and into the montane (Canadian
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l i fe zone) ecological  associat ion. The lanra form, of ten

referred to as a mud-puppy, is a gil led animal that must remain

in water within the above descr ibed ecological  associat ions. I t

is interesting to note that the larrra nay fail to transform into

an adult, even after their second season, and they can breed in

the larrya condition.

Once the latrra is transformed into the adult form the

animal is primarily terrestrial . Salarnanders do migrate to water

in the spring for breeding and may remain there during much of

the suruner. Such an intensive use area would be ranked as being

of high-priority value to the animal. In September the newly

transforrred animals leave the water to f ind suitable places to

spend the winter.

The tiger salamander breeds from March through June and

is sexually mature after one year. The male deposits a small

tent-shaped structure containing a uryriad of sperm on the pool

bottom. During courtship the female picks up this structure in

her c loaca; then the eggs are fert i l ized internal ly before or

just at the tine they are laid. The eggs, singly or in small

clusters, adhere to submerged vegetation; after 10 to LZ days

they hatch. Obviously, a crit ical period for maintenance of the

population is when breeding salamanders, eggs or their larva are

inhabiting a uater.

Post-enbryonic development of a salamander I s larval

fotm progresses at a pace somewhat controlled by water

temperature; in some cold waters the larva nay not transform into
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an adult and drying up of a pool nay hasten the process.

Migration to or fron water usually occurs at night,

dur ing or just  af ter a rain storm. When inhabit ing terrestr ia l

s i tes the t iger salamander is most act ive at  night,  part icular ly

on rainy nights, fron l, larch through September.

Larrra, when small feed on aguatic invertebrates and

become predacious to the point of cannibalism when they are

larger. Food items for adults include insects, earthworms and

occasionally small vertebrates.

No anphibians have relative abundances that are so low

to have caused the aninal to be federally l isted as a threatened

or endangered species.

Reptiles. - Species Ocstrrrence and Use Areas

Eighteen species of  rept i les,  al l  of  which are

protected, are known to inhabit the biogeographic area in which

the mine plan and adjacent areas are located. I t  is probable

that seventeen of these species inhabit the project area

(Reference the Divis ion Rrbl icat ion No. 78-16).  OnIy two species

of the reptiles inhabiting the project area have been determined

to be of high interest to the State of Utah.

The Utah nilk snake is a yearlong resident animal of

the project area. Its substantial value use area encompasses all

wildl ife habitats extending from the upper Sonoran (cold desert

l i fe zone) through the submontane (Transit ion l i fe zone) and into

the montane (Canadian and possibly Hudsonian l i fe zone)

ecological associations. Although its use area spans a rnult itude
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of habS.tats, the animal is extremely secretive, mostly nocturnal

and is often found inside or under rotten logs, stumps, boards,

rocks or within other hiding places. At night they can be found

in the open where they hunt for small rodents, l izards and other

smal l  snakes. occasional ly,  the mi lk snake may take smal l  b irds

or birds egels.

The nilk snake uay live beyond twenty years and it,

becomes sexually mature during its third spring season. After

mating, which occurs during spring or early sunmer when they are

leaving the den, female nilk snakes produce clutches which

average seven eggs. The eggs are secreted in a moist, warm

environ and then abandoned; incubat ion lasts 65 to 85 days. The

site where an individual snake has deposited its clutch of eggs

is of  cr i t ical  value to maintenance of the species.

The utah mountain kingsnake is a yearlong resident

animal of  the project area. I ts substant ial  value use area

encompasses all wildl ife habitats extending from the submontane

(Transi t ion l i fe zone) into the montane (Canadian and possibly

Hudsonian l i fe zones) ecological  associat ion. Li t t1e is known

concerning this aninal except that it freguents areas of dense

vegetation and that it is often found near water. Its l i fe

history and food habits parallel that described for the Utah

ni lksnake.

To date snake dens, which are protected and of cr i t ical

value to snake populations, have not been identif ied on or

adjacent to the project area, It is important to note that
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inventory for such has not been attenpted. If the Company at

some later t ine discovers a den it should be reported to the Utah

Div is ion o f  w i ld l i fe  Resources.  I f  a  den(s)  is  cur rent ly  known,

its location must be included with the permit application.

No repti les have relative abundances that are so low to

have caused the anirnal to be federally l isted as a threatened or

endangered species.

Birds Species Occurrence and Use Areas

Tlro hundred forty- two species of  birds,  al l  of  which

are protected, are known to inhabit the biogeographic area in

which the mine plan and adjacent areas are located. I t  is

probable that one hundred thirty-six of these species inhabit the

pro jec t  area (Reference the Div is ion Pubt ica t ion No.  7g-16) .

T'wenty-f ive species of the birds inhabiting the proj ect area have

been deterruined to be of high interest to the State of Utah.

Ducks commonly known as waterfowl are not known to

ut i l ize the project area, but may on occasion or dur ing di f ferent

seasons of the year make l in i ted use of the mine plan area. Al l

of  these species are of  high interest to the State of  Utah.

General ly speaking, the r ipar ian and wet land habitats

encompassed by the project and adjacent areas provide substantial

valued habitats for naterfowl.  Each species has di f ferent l i fe

requirements and makes various uses of the riparian and wetland

habitats.

For those waterfowl that nest locally, the period March

15 through July 15 is ranked as being of crucial value to
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maintenance of the populat ion. Fol lowing incubat ion, whieh

dependent upon the species nay vary between zo and zg days and

extend up unti l  nid-Auerust, the riparian and wetland habitats

represent a hiqh-pr ior i ty brooding area. Addit ional ly,  the

wet land habitat  ( large open water areas or dense marshland, none

of which exist  on the project area) is of  hiqh-pr ior i ty for

seclusion and protect ion of  adul t  waterfowl dur ing their

f l ight less per iod when they moult .  Males may begin the moult  in

early June and both sexes and the young are capable of f l ight by

mid-Augrust.

The project and adjacent areas provides substant ial

valued habitat for a nult itude of raptors turkey vulture, bald

and golden eagles, four species of  fa lcons (prair ie,  American and

arct ic peregr ine falcons and American kestrel)  ,  f ive species of

hawks (goshawk, sharp-shinned, cooperrs,  red-tai led and

Swainsonts hawks) and seven species of  owls (barn, screech,

flanmulated, great horned, pygmy, Iong-eared and saw-whet owls).

Many of these species are of high federal interest pursuant to 43

cFR,  3461 ' .1 '  (n-1)  .  A I l  o f  these spec ies  are  o f  h igh in terest  to

the State of Utah.

Real ist ical ly,  nest ing habitat  does not exist  on the

project or adjacent areas for many of these species. However,  i f

a species were to nest on or adjacent to the project area, i t

would have a speci f ic crucial  per iod dur ing which the aer ie would

need protect ion from disturbance; this per iod of  t ime l ies

between February L and August 15. General ly speaking, aer ies
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represent a cr i t ical  valued si te and need protect ion from

signi f icant or cont inual  disturbance within a one-hal f  k i lometer

radius of  the nest.  This considerat ion need only be implenented

during the per iod of  t ine that the nest is occupied. Species

speci f ic protect ive st ipulat ions for aer ies are avai lable from

the Utah Divis ion of  Wi ldl i fe Resources and the US Fish and

Wi ld l i fe  Ser :v ice .

The current level  of  data relat ive to s i te speci f ic use

of the area by raptors is unsat isfactory.  Likely,  there are

aeries that have not been ident i f ied. Many of these species are

h igh ly  sens i t ive  to  manfs  d is turbances.  Therefore ,  i t  i s

recornmended that intensive surveys be init iated on the mine plan

and adjacent areas for determinat ion of  locat ions for raptor

aerie territories. Such data needs to be merged with information

provided within this report.

Golden eagles are a conmon yearlong resident of  the

mine plan area. There are no known act ive aer ie terr i tor ies

associated with the project.  (Noter dD aer ie terr i tory is

uti l ized by one pair of eagles but may contain several nest

s i tes)  .

I t  is  bel ieved that aer ie terr i tor ies for eagles may

exist  on the project area. This bel i ,ef  is based upon the fact

that sui table nest ing habitat  is r* idespread on the mine plan area

and throughout the local area. It is inportant to note that the

regularity of golden eagle obserrrations and the fact that their

status is conmon has resulted in documentation of rnostly
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opportunist ic obsernrat ions of  aer ie terr i tor ies.

An act ive golden eagle nest s i te is extremely sensi t ive

to disturbance within a one-ha1f k i lometer radius. This buffer

zone is ranked as being of  cr i t ical  value to maintenance of the

eagle populat ion when the bird is actual ly ut i lLzing the aer iei

that per iod of  t ime is normal ly between Apri l  L5 and June L5.

The radius for a buffer zone may need to be increased to one

ki lometer i f  a disturbance were to or ig inate from above and

wi th in  d i rec t  l ine  o f  s ight  to  the eag le  aer ie .

To date there are no known high-pr ior i ty concentrat ion

areas or cr i t ical  roost t rees for golden eagles on the proj  ect

area. The mine plan and adjacent areas have been ranked as being

of substant ial  value to golden eagles.

The northern bald eagle is an endangered winter

resident (Novenber 15 to i larch 15) of  the local  area. To date

there are no known high-priority concentration areas or crit ical

roost trees for this species on or adj acent to the proj ect. The

mine plan area has been ranked as being of substantial value to

wintering bald eagles. Note that no bald eagles are known to

nest in Utah, however, historic data documents nesting activity

by these birds in the State. There is no known historic evidence

of the northern bald.eagle nest ing on the mine plan or adjacent

a reas .

The American peregr ine falcon (relat ive abundance is

endangered) and the prair ie falcon (  relat ive abundance is cornmon)

are year long residents of  the mine plan and adj  acent areas. Each
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of  these spec ies  u t i l i zes  c l i f f  nest ing s i tes .  To date  there are

no known aer ie s i tes for c l i f f  nest ing falcons on the project

area. However,  sui table nest ing habitat  for the prair ie falcon

is widespread. Sui table nest ing habitat  for the American

peregrine falcon cannot be found on the mine plan and adj acent

areas. Since existence on the area by prair ie falcons would not

be unl ikely,  the project area has been ranked as being of

substant ial  value to this c l i f f  nest ing falcon. However,  the

project area only is ranked as being of  l imited value to

peregr ine falcons.

For  each fa lcon the i r  aer ie  s i te  whi le  be ing u t i l i zed

and a one-half ki loneter radius would be ranked as being of

cr i t ical  value to maintenance of their  populat ions. The falcon I  s

period of use at the aerie site spans the spring and early sunmer

per iod pra i r ie  fa lcon,  Apr i l  15 to  June 30r  peregr ine fa lcon,

March 1 to June 30.

The level  of  data relat ive to s i te speci f ic use of the

project area by cl i f f  nest ing falcons (not including the kestrel)

is unsatisfactory and there could be aeries that have not been

identif ied. Therefore, it is recornmended that intensive sur:veys

be ini t iated on the area for determinat ion of  locat ions for c l i f f

fa lcon aer ie s i tes.

The endangered arct ic peregr ine falcon is a winter

resident (Novernber 1,5 through March 15) of the local area. This

species has not been obserrred to uti l  ize the environs on or

adjacent to the mine plan area, however,  i ts occasional presence
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would not be unl ikely.  Therefore, the project area is ranked as

being of l in i ted value to this species.

The blue grouse is a year long resident of  the project

area. Adult  b irds prefer open stands of coni fers.  During winter

the blue grouse feeds exclusively upon needles and buds of

douglas f i r  and spruce trees. Thus, th is wi ld l i fe habi tat

(spruce-f i r  forest)  is ranked as being of  cr i t ical  value to over-

winter sunr ival  of  the populat ion dur ing the crucial  per iod of

December through February.

Blue grouse annual ly exhibi t  what has been termed a

reverse vert ical  nigrat ion, That is,  dur ing the spr ing months,

they nigrate from the high elevation spruce-fir habitat to lower

elevat ion sagebrush, pinion- juniper or shrubland habitats.  This

movement is caused by a need of the birds to feed on early

developing vegetat ion. Such movement also 
{ ." i I i tates 

successful

breedi ig,  nest ing and brooding of their  young. Then as the year

progresses, they move to the higher elevations.

The males are porygamous and wil l  set up and defend

territories for booming and breeding activit ies against other

breeding males. Such terr i tor ies are cr i t ical  to maintenance of

the population during the crucial period of nid-March through

mid-June.

After breeding the female develops a nest s i te which is

secreted on the ground; the nest is of  cr i t ical  value to

maintenance of the blue grouse populat ion. Upon hatching, which

occurs in late May and early June, the young accompanied by the
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hen inrnediately leave the nest. The young blue grouse while

being brooded rely heavi ly on insects for their  protein needs

during the first several months of development. The adult bird

a lso sh i f ts  i ts  d ie t  dur ing th is  per iod to  inc lude a  h igh

proport ion of  insects.  Brooding areas are ranked as being of

high-pr ior i ty value to blue grouse. The crucial  per iod extends

from hatching into mid-August.

As summer progresses into the fall season the grouse

consumes large quant i t ies of  berr ies.

The ruf fed grouse is a year long resident of  the project

area. These grouse are usual ly found in the cont inum of habi tats

extending from aspen to shrubland types. But, during winter they

often roost in dense stands of coni fers.  General ly speaking

ruffed grouse prefer habi tats ly ing with o.  25 mi le of  a stream

course; such areas are ranked as being of  high-pr ior i ty value to

their population. During winter the ruffed grouse feeds

exclusively upon staninate aspen buds. Thus, th is wi ld l i fe

habitat (aspen forest) is ranked, as being of crit ical value to

over-winter surrrival of the population during the crucial period

of Decenber through Febrrrary. During the remaind.er of the year

their  diet  shi f ts to include a wide var iety of  plant and insect

mater ia l .

Ruffed grouse do not exhibi t  any type of seasonal

n igra t ion.

The males are polygamous and wi l r  set up and defend

terr i tor ies against other breeding ma1es. The focal  point  for
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breeding activity is the drurnming log; all such logs are ranked

as being of  cr i t ical  value to e1rouse since they represent s i tes

of  h is tor ica l  use.  Such ter r i to r ies  are  cr i t i ca ]  to  main tenance

of the populat ion dur ing the crucial  per iod of  ear ly March

through ltay.

After breeding the female develops a nest s i te which is

secreted on the ground and deep within an aspen grove; the nest

is of  cr i t ical  value to maintenance of the ruf fed grouse

populat ion. Upon hatchiDg, which occurs in late May and ear ly

June' the young accompanied by the hen immediately leave the

nest.  The young ruf fed l t rouse whi le being brooded rely heavi ly

on insects for their protein needs during the first several

months of  development.  The adult  b ird also shi f ts i ts diet

dur ing this per iod to include a high proport ion of  insects.

Brooding areas are ranked as being of high-priority value to

ruf fed ltrouse. The crucial period f or brooding extends from

hatching into ruid-Augrust.

The band-tailed pigeon is a sunmer resident of the

project area. This bird is seld,om observed to ut i l ize the

wasatch Plateau, but when obserrred the species is only

represented by a single bird, pdirs or even less freguently a

smal l  f Iock. Since the band-tai led pigeon t  s use of the Wasatch

Plateau is best descr ibed as r foccasionalr t ,  the environs

associated with the project are only ranked as being of  l imited

value to the bird.  Nest ing birds secret their  nest in t rees

wi th in  the spruce- f i r  w i ld l i fe  hab i ta t .  Peak on-nest  ac t iv i ty
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occurs in late July and early August.

l lourning doves nornally inhabit the project and

adjacent areas, uhich represents a substant ial  valued use area

for these birds, between May L and September 15 each year. They

nest throughout most of this period and each pair produces two

clutches. The pinion- juniper and r ipar ian habitats are ranked as

being of high-pr ior i ty value for nest ing. Local ly,  mourning

doves show two peaks in oD-D€st activity early July and early

August.  Successful  nest ing act iv i t ies and any water sources are

cr i t ical  to maintenance of the mourning dove populat ion.

The yellow-bil led cuckoo is a sunmer resident of the

pro jec t  area.  Th is  b i rd  on ly  nests  in  the r ipar ian wi ld l i fe

habitat ,  therefore, such areas are of  cr i t icar value to

naintenance of th is species. Li t t le is known concerning the

yel low-bi l led cuckoo. I ts nest is represented by a frai I ,  saucer

shaped structure of twigs and is always placed in bush or tree.

The black swift is a sunmer resident of the wasatch

Plateau. The montane ecological association represents the

sui f t ts substant ial  valued use area. Normal ly,  the bird is

associated with a snal l  f lock that represents a colony. B1ack

swifts are usually observed soaring as pairs and they feed upon

f ly ing insects.  A colony t  s nests are scattered along precipi tous

terrain where the nest is of ten secreted behind a waterfal l .

Such a noist  habi tat  is not known to exist  on the project area.

c l i f f  and ta l lus  wi ld l i fe  hab i ta ts  are  ranked as be ing o f  h igh-

pr ior i ty value to the black swif t .  There is evidence that pair
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bonds are long last ing and that a nest may be ut i l ized in

successive years.

The bel ted kingf isher is a yearrong resident of  the

project area. I t  is found only along r iver ine systems and i ts

substantial value use area extends from the cold desert through

the submontane and into the montane ecological associations.

Therefore, the r ipar ian ui ld l i fe habi tat  represents a high-

pr ior i ty valued use area for th is bird.  I t  feeds exclusively

upon f  ish.  The kingf isher I  s nest is al .ways secreted within a

burrow along stream banks, thus, dir t  bank habitats along

r ipar ian areas are of  cr i t ical  value to the bird.

The pireated woodpecker is a species having high

federa l  in terest  pursuant  to  43 CFR 3461.1  (n- l ) .  The spruce-

f  i r  and aspen wi ld l i fe habi tats of  the rnontane ecological

associat ion represent this birds substant ial  valued use area. f t

is inportant to note that the pileated woodpecker has never been

documented to uti l ize the envj.rons of the biogeographic area that

surrounds the project site. In areas of the State where the bird

is known to exist, i t is a yearlong resident with a relative

abundance considered to be rare.

The wir l iamsonts sapsucker is another species having

h igh federa l  in terest  pursuant  to  43 cFR 346L.1  (n-1) .

T1pical ly,  the substant ial  valued use area for th is species is

the spruce-f i r  habi tat  of  the Hudsonian l i fe zone in the montane

eco log ica l  assoc ia t ion.  Therefore ,  the spruce- f i r  hab i ta t  o f  the

Canadian l i fe zone on the project s i te would only represent the
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substant ial  valued use area for the yel low-be11ied sapsucker.

The yellow-bell ied sapsucker is a yearlong resident of the

environs associated with the project area and i t  has a relat ive

abundance considered to be common. Where as the Wil l iamsonfs

sapsucker has never been documented to uti l ize the environs of

the biogeographic area that surrounds the project site. rn areas

of the State where the Wil l iamsonts sapsucker is known to exist ,

it is a sunmer resident with a relative abundance considered to

be uncolnmon.

The Lewis woodpecker is arso another species having

h igh federa l  in terest  pursuant  to  43 cFR 341L.L  (n-1) .  r ts

substant ial  valued use area is represented by r ipar ian habitats

characterized by cottonwood stands and ponderosa forests. These

habitats do not exist on the proj ect site. ft is important to

note that the Lewis woodpecker has never been documented to

uti l ize the environs of the biogeographic area that surrounds the

project site. rn areas of the State where the bird is known to

exist, i t is a summer resident or only a transient. Its relative

abundance is unknown.

The purple martin is a sunmer resident known to inhabit

the environs of the biogeographic area that surround,s the proj ect

si te.  rn Utah i ts substant ial  valued use area is represented by

open spruce-fir, aspen or ponderosa forest habitats of the

montane ecological  associat ion. The purple mart in feeds on

f ly ing insects and may secret i ts nest wi thin any sui table above-

ground cavity.
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hibernate and remain over winter.

The western big-eared bat is a yearlong resident of the

biogeographic area that surrounds the proj ect s ite . This anirnal

roosts and hibernates within caves, mine tunnels or sui table

bui ld ings located in the pinion- juniper,  shrubland and low

elevation spruce-fir habitats of the submontane and montane

(Canadian l i fe  zone)  eco log ica l  assos ia t ion.  Such areas

represent this bats substant ial  valued use area.

The snowshoe hare is a yearlong resident of the

biogeographic area that surrounds the project s i te.  I ts relat ive

abundance has been deterrnined to be l imited, since its

substantial valued use area is restricted to the spruce-fir and

nearby aspen and riparian habitats of the montane (Canadian and

Hudsonian l i fe zones) ecological  associat ion. Such areas are

ranked as being of  high-pr ior i ty value to the animal dur ing i ts

breeding season which spans the period between early April and

nid-Augrust.

The cottontail rabbit (mountain cottontail inhabits

si tes ly ing between 7,0OO and 9, oo0 feet in elevat ion and the

desert  cottontai l  inhabits s i tes lower than 7, o0o feet in

elevation) is a yearlong resident of the biogeographic area that

surrounds the project site. The entire project area represents a

substant ial  valued use area for cottontai ls.  Their  young are

born between Apri l  and JuIy.  This is a crucial  per iod for

uraintenance f  or the cottontai l  populat ion.

The northern f ly ing squirrer is a year long resident of
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the biogeographic area that surrounds the project site.

Cuffently, i ts relative abundance is unknown. fts substantial

valued use area is restricted to spruce-fir or other mixed

conifer habi tats of  the montane (Canadian and Hudsonian l i fe

zones) ecological  associat ion. This species is the only nocturnal

squirrel  in Utah. The f ly ing sguirrel  nay bui ld i ts nest wi thin

an old woodpecker hole or it may build an outside nest of leaves,

twigs and bark. l{ating occurs twice in each year-February

through March and June through July. Afterwhich, two to six

young are born af ter a gestat ion per iod of  40 days Apri l

through May and August through September, These periods are of

cmcial  value to maintenance of their  populat ions. During winter

flying sguirrels are gregarious i zo or more have been known to

den together.

Beaver are yearlong inhabitants of the biogeographic

area that surrounds the project site. Their substantial valued

use area is restr icted to r ipar ian and adjacent aspen habitats

(those located within 100 meters of the riparian zone) in the

cold desert, submontane and montane (Canadian l i fe zone)

ecological associations. These animals construct a conical

shaped lodge in which a fanillr' group lives throughout the year.

The lodge is of crit ical value to maintenance of the beaver

populat ion, one l i t ter  of  k i ts is produced each year i  they are

born between late Apri l  and ear ly July af ter a gestat ion per iod

of L28 days. Ki ts and year l ings coinhabit  the lodge with the

adult  pair .  When they at tain Z years of  age they are forced to
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leavei  females can breed at 2.5 years of  age. Due to the aniurals

dependency uPon flowing water and the associated riparian

vegetat ion, the r ipar ian vi ld l i fe habi tat  is ranked as being of

cr i t ical  value to beaver populat ions.

The red fox is a yearlong inhabitant of the

biogeographic area that surrounds the project site. The

substantial valued use area for the red fox would include a1l

t*i ldl ife habitats extending from the cold desert through the

montane (Canadian l i fe  zone)  eco log ica l  assoc ia t ions.  A lmost

nothing is known of their population dynamics. Without doubt a

cmcial period for this specie is when they are caring for young

in the den. Dens whi le being inhabited are a cr i t ical  use area.

The gray wolf  is a histor ic inhabitant of  the

biogeographic area that surrounds the proj ect site. Currently

its relative abundance is so low that the animal is l isted as

endangered with extinction. The wolf I s substantial valued use

area would be represented by any remote habitat in any ecological

associat ion.

Black bears are inhabitants of the biogeographic area

that surrounds the project site. Their substantial valued use

area is represented by all natural wildlife habitats (excluding

the pasture and fields and urban or parks types) extending from

the submontane into the montane (Canadian and Hudsonian l i fe

zones)  eco log ica l  assoc ia t ions.  These an imals  ga in to  semi-

hibernat ion dur ing winter.  During this crucial  per iod, which nay

last from December through lrtarch, the animal secrets itself in a
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den in order to conserve body energy resen/es. The young are

born in the den during January or February. Dens while being

inhabited represent a cr i t ical  valued use area for bears.

Many of the menbers of the farnily mustelidae are known

to inhabit the biogeographic area that surrounds the project

si te.  They are al l  protected and classi f ied as furbearers

short- tai led and long-tai led weasels,  mink, wolver ine, marten,

badger,  str iped and spotted skunks. Addit ional ly,  raccoon and

muskrat, although not furbears, are also inhabitants of the

biogeographic area that surrounds the project s i te.  Al l  of  these

species are of high interest due to their value in the fur

market.

The substantial valued use area for short-tailed and

long-tai led weasels,  nink,  muskrat and raccoons is the r ipar ian

habitat .  Weasels,  which are inhabitants of  the project s i te,  do

make some use of other habitats that are proximal to riparian

zones. Muskrats and raccoons are restricted to riparian habitats

of the cold desert and submontane ecological association; thus,

they are not found on the project area. The long-tailed weasel

can be found from the cold desert up into the montane (Canadian

and Hudsonian l i fe zones) ecological  associat ions. The short-

tailed weasel and nink populations extend their use from the

submontane into the nontane ecological association. Tt is

inportant to note that the seasel is restricted to the Canadian

l i fe zonei where as the nink ut i l ize the Canadian and Hudsonian

l i f e  zones .
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The substantial valued use area for marten and

wolverl.ne is the montane ecological association. The marten does

not ut i l ize the Alpine l i fe zone but the wolver ine can be found

at the elevat ion. Both species could be found in the environs of

the pro jec t  s i te .

The substantial valued use area for badger and skunks

span al l  wi ld l i fe habi tats other than dense forests in the cold

desert ,  submontane and montane (Canadian l i fe zone) ecological

associat ions. Skunks show some af in i ty for habi tats proximal to

water. Skunks and badgers are dependent upon a suitable prey

source.

A crucial  per iod for maintenance of al l  furbearers,

raccoons, and muskrat populations is when they have young in a

nest,  den or lodge. Such si tes are cr i t ical  for reproduct ive

success.

Bobcat, Canada lynx and cougar are known to inhabit the

biogeographic area that surrounds the project site. For all of

these species a crucial period for maintenance of their

population is when the female has her young secreted at a den

si te.  Such si tes are of  cr i t ical  value when being ut i l ized. I t

is also cnrcial to their sunrival that a female accompanied by

young not be kil led or harassed.

The substantial valued sue area for bobcats extends

from the cold desert through the submontane and into the montane

(Canadian l i fe zone) ecological  associat ion, The bobcat is

normal ly associated with precipi tous terrain,  but has been
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obserrred in every wildlife habitat within the aforementioned

ecological  associat ions. Their  pr imary prey source is

represented by small mammals and birds or any other small animal

they can catch. rt is important to note that bobcats

occasional ly do ki l l  the young of big game animals.

The substantial valued use area for the canada lynx is

restr icted to the Canadian and Hudsonian l i fe zones of the

montane ecological  associat ion. Normal ly,  th is cat would only be

expected to ut i l ize r ipar ian and forested wi ld l i fe habi tats.

The lynx is s i rni lar  in predat ion habits to the bobcat.

The substantial valued use area for the cougar ( 1ocaIly

known as mountain lion) extends from the submontane into the

montane (Canadian and Hudsonian l i fe zone) ecological

association. Due to the dependency of the cougar upon mule deer

as a prey source, a ranking of  the l ionts seasonal distr ibut ion

paral le ls that of  the deer.

MuIe d,eer are inhabitants of the biogeographic area

that surrounds the project site. Their substantial valued use

area spans all wildl ife habitats extending from the cold desert

through the submontane and montane ecological associations. fn

some situations deer show alt itudinal migrations in response to

winter condit ions. There are, however,  habi tats where d.eer

reside on a year long basis (see attached map) .

Migration of mule deer from summer range to winter

range is in i t iated dur ing late October;  probably,  the annual

disturbance of the faI I  hunt ing season coupled with changing
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weather condit ions is the in i t ia l  st imulus. The onset of  winter

weather reinforces the deer t s urele to migrate and continue

adverse weather keeps the deer on the winter range.

A port ion of  the project s i te represents winter range

for mule deer herd Unit  34. Winter ranges for mule deer are al l

ranked as being of  high-pr ior i ty value to the animal;  these areas

are usually inhabited between November 1 and May L5 each year.

During winters with severe conditions the higher elevation

portion of the winter range becomes unavailable to deer due to

snohl depth. Tradi t ional ly,  some restr icted port ions of  the

winter range have shown concentrated use by the deeri these sites

are ranked as being of crit ical value. It is important to note

that all of the canyon bottoms associated with the project are of

cr i t ical  value to deer.  Cr i t ical  valued si tes must be protected

fron man I s disturbance when the deer are physically present on

the range.

Deer begin their nigration back to sunmer range during

nid-t-tay and remain there throughout October. Summer ranges on

the project area represent deer herd Unit 34. They are ranked as

being of high-priority value to mule deer. In instances where

extent of summer range is the najor l init ing factor for a deer

herd, those summer ranges are ranked as being of crit ical value.

There are ranges that support mule deer on a yearlong

basis.  Most of  these ranges are l in i ted value to deer.  Howevert

there are some areas supporting yearlong use that are ranked as

being of high-pr ior i ty value to deer.  There are no year long
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ranges for mule deer on the project site.

lrlule deer fawn during the month of June. The continum

of wi ld l i fe habi tats extending from the pinion- juniper through

the shrubland and into the aspen type probably represents the

fawning area. Al l  r ipar ian areas are of  cr i t ical  value for

fawning and maintenance of the deer population. To date no

specific areas showing annual use for fawning are known. It is

probable that such areas exist; they would be ranked as being of

crit ical value to deer. It is irnportant to note that June

represents a crucial  per iod for maintenance of deer populat ions.

Agriculture areas that are bisected by the access route

to the project area are ut i l ized year long by mule deer.  Their

use is sometimes intensif ied during the winter and spring

periods.

Moose are inhabitants of the biogeographic area that

surrounds the project site. Their substantial valued use area

spans al l  wi ld l i fe habi tats in the montane ecological  associat ion

except those associated with the Alpine l i fe zone. In some

situations moose show alt itudinal migrations in response to

winter conditions. There are, however, habitats where moose

reside on a year long basis (see attached map).

Uigration of moose from surnmer ranfle to winter range is

ini t iated dur ing late Novemberi  probably,  changing weather

condit ions is the in i t ia l  st imulus. The onset of  winter weather

reinforces the moose I s urge to migrate and continued adverse

weather keeps the animal on the winter rangre.
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A portion of the project site represents winter range

for the Southeastern Utah moose herd Huntington drainages.

Winter ranges for moose that are characterized as riparian

habitats are ranked as being of  cr i t ical  value, where as the

remainder of the winter ranges are ranked as being of high-

pr ior i ty value to the aninal .  Note that al l  r ipar ian areas

associated with the project have shown use by moose. Winter

ranges are usually inhabited by moose between December 1 and May

15 each year.  During winters with severe condit ions the higher

elevat ion port ion of  the winter range becomes unavai lable to

moose due to snow depth. crit ical valued sites must be protected

from manfs disturbance when the moose are physically present on

the range.

Moose begin their nigration back to sunmer range during

nid-t'lay and remain there throughout November. Sumrner ranges on

the project area support animals from the Huntington drainages of

the Southeastern Utah moose herd. Those sunmer ranges are ranked

as being of hiqh-priority value.

Ranges that support moose on a yearlong basis are

ranked as being of crit ical value.

l{oose calf during late May and June. carving takes

place in the riparian or adjacent forest habitats. without

doubt,  al l  r ipar ian areas are of  cr i t ical  value for calv ing and

naintenance of the moose populat ion. To date no speci f ic areas

showing annual use for calving are known. It is probable that

such areas exist i they would be ranked as being of crit ical
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value to moose. It is irnportant to note that June represents a

crucial  per iod for naintenance of $oose popurat ions.

Rocky nountain elk are inhabitants of the biogeographic

area that surrounds the project s i te.  Their  substant ial  valued

use area spans al l  wi ld l i fe habi tats extending from the

submontane through the nontane ecological association. Elk do

not show as strong of alt i tudinal nigration as mule deer do in

response to winter condit ions, but they do ur igrate to winter ing

areas (see a t tached map) .

Migration of elk from sunmer range to winter range is

ini t iated dur ing late October;  probably,  the annual disturbance

of the faIl hunting seasons coupled with changing weather

condit ions is the in i t ia l  st iurulus.  The onset of  winter weather

reinforces the elkrs urge to migrate and continued adverse

weather keeps elk on the winter range.

A portion of the project site represents winter range

for the tltanti e1k herd - Unit LZ. Winter ranges for elk are all

ranked as being of high-priority value to the animal; these areas

are usually inhabited between November L and May L5 each year.

During winters with severe conditions some portions of the winter

range becomes unavailable to elk due to snow depth.

Traditionally, some restricted portions of the winter range have

shown concentrated use by the elk; these sites are ranked as

being of cr i t ical  value. The high r idges associated with the

project are cr i t ical  winter ranges for elk.  Cr i t ical  valued

sites must be protected fron man t s disturbance when the etk are
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physically present on the range.

Elk begin their nigration back to sunmer range during

nid-tlay and remain there throughout october. Summer ranges on

the project area support the Manti elk herd Unit Lz, they are

ranked as being of high-priority va1ue.

Elk calf during the month of June. Their preferred

calving areas are best described as aspen forests with 1ush

understory vegetat ion. Al l  r ipar ian areas on the summer range

are of  cr i t ical  value for calv ing and maintenance of the elk

populat ion. To date no speci f ic areas showing annual use for

calving are known. It is probable that such areas exist; they

would be ranked as being of  cr i t ical  value to elk.  f t  is

inportant to note that June represents a crucial period for

maintenance of e1k populat ions.

currentry, there are no other known high interest

wi ld l i fe species or their  habi tat  use areas on or adjacent to the

project area. ft is not unreasonable to suspect that in the

future, some additional species of wildlife may become of high

interest to the local area, Utah or the Nation. If such is the

case' the required periodic updates of project permits and

reclamation plans can be adjusted and appropriate recommendations

made.
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F l g u r e  1 .  K e y  f o r  n a p a b l e ,  h l g h - v a l u e  h a b l t a t  u s e  a r e a s  f o r  w l 1 d l 1 f e .

l . J i 1 d 1 1 f e  U s e  A r e a s

S t r e a u  S e g t i o n s
a n d  L a k e s r

:--trc@ry}]

Use Area  P .ank lng

, ) t

S u b s t a n t l " l - V " 1 u e  H i g h - P r i o r l  l '

A q u a t l c  U s e  A r e a s

-'-[h-;;w:?:FylJ-- '[ 
c- cr.':!:1'::Y1-l-

T e r r e s t , r l a l  U s e  A r e a s

n"e  t l ands ,  R ipar ian
Z o n e s ,  S e e p s  a n d
Spr  ings

B i s o n H e r d  D i s t r i b u t i o n
s-b-y l

i /

Win ter
c-b-wt
12-1  to

Sumroer
c-b-su
4 - f 5  t o

Streans: Ttre f i rst  let ter (c)  ldent i f les one of thq four use ai"as rant lng--
c,  crucial-cr l  t i  caI ;  h,  high-pr lor i ty;  s,  substant ial  value; 1,  l in l . ted value.
The second group of letters (cv) ldentiftes the prlnary type of fishery for
vhich a nat€r ls uanaged--cr, cold water fishery; wtt, ltaro uatel flshery;
ng, non-taDe flsbery. Ttre flrst nunber (2) identlfles the streaE sectlon.
The segond nunber (3) ident i f ies one of the slx streaD classes def ined by
Utah Divislon of 't{ildllfe Resources for Utahrs State l{ater P1an. The last
leEters (y1) tdent i fy a need for a year long procect lon of  th l .s sater.

'l
-Lakes: 

Notat ions are the sane as strean sect ions except the nuneral  that
identified strearl section has been replaced tll. th the nane of the body of
l,a ter.

Gaoe f lsh species that lnhabit  the sr.rea6 sect ions or lakes are ident l f led
on the nap over lays.

2Th" dta"" given for var lous use areas or act iv i t ies of  terrestr ia l  wi ld l i fe
ident i fy l rhen a specles is nornal ly present or part ic ipat lng in an act iv i ty
and  a l so  dcno tes  the  pe r iod  vhen  p ro tec t i on  f roo  d l s tu rbance  i s  needed .

Range

4-15

Range

11- 30
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F l  g r r res  1  , C o n t  l n u c d

R a n k i n
1 { i 1d1 i f e  Use  A reas

Bighorn Sheep
Deser r  (dbs )
Rocky Hounta in(nbs)

Herd  D is t r i bu t l on
s -dbs -y l
s -dbs-y I

Ta l lus  S lopes
(ewes and lambs)
h-dbs-y1
1 -1  t o  12 -31

Itesa Tops--
1  m i le  rad ius
(rans)
h-dbs-y l
1-1  to  10-31

Se ason
s l o p e s )

12-31

Range

1 0 - 3 1

Se a son
t

/
snor{ '  cond i  t ions

Se a  son

6-24

S u b s t a n t 1 a 1 - V a l u e Iie!-:ry1-e-Li-!)1- C r u c i a l - C r l  t l c a l 2
2

Black  Bear

Couga  r

Elk

l tounta in Goat

Moosei

Mu le  Deer

Popu la tLon
s-bb-y1

Popula t  ion
s-c-y1

D is  t  r i bu  t l on

Herd Dist r ibut ion
s-rng-yl

l lerd Unlt
s-d-y1

,
\earpfre
c-D.fr|L
L-#to 12-31

6
@

Dis t r i

Lamblng Season
( t a l l u s  s l o p e s )

E:f,b';3"0- rs

Rut t i ng
( ta11us
c -dbs - r t
11 - I  t o

c-d-wt
11-1 to

O
.l------Z'

s - p a - y l  . .

:

W in te r  Range
h- d-wt

Surame r Range
h-d- s u
5 -15  ro  10 -31

-r-.-€r€€

Sunne r
c - d -  s u

5 - 1 5  t o

- --- 'r

Herd  D is t r ibu t io r ,  Year lo i tg  f . } -nge
,  h -pa-y l  I

1-1 Eo L2-3!

I.l in te i
c-Pa-wc
sever .e.

Fau'ning
c-pa- f  a
5 - I 2  t o

/
I

t  
P ronghorn  An te lope



F l g u r e  1 . C o n  t  I  n u e d

l * r ld l1 fe  use Areas
A r e a  R a n k l n

:

Canbel  Qua11

Merriams Turkey

Mourning Dove

Phe asan t
Ring-necked
lthl ce-winted

R u f f e d  G r o u s e

Popula  t ion Dis  t r ibu t ion
s-du-su

PopurriEi5ffi,,
.d-rnp-yl- J

f "-onp:yi ,..'t/---
l .  - .- ' ' '

\ . - - - - " t - ' '

S u b s t a n t l a l  V a l u e

P o p u l a  t i o n  D i s  t r i b u t i o n
s-  8q-y1

Popula t ion Dis t , -
r ibut ion

s-rnt-yl

:- - - - - - -
t

I

Dis t -

HT h - P r l o r i  t C r u c l a l - C r l  t l  c a l 2

T e r r e s t r l a l  U s e  A r e a s

l f in ter
h-mt-wt
12-1  to
Summer
h-nt -su
6-1 to

Range

3-31
Range

11- 30

- - . - - - \ - - .
/ 

----..1_-
Suroner  Range/
( O . 2 5  s r i l e s  e a c h
s i d e  o f  s t r e a n
c o u  r s e  s )
h - r g - s u
3 - 1 1  t o  1 1 - 3 0

I
t '

Ripa r ian  Zones
c-gq-y1
1 -1  t o  12 -31
Nes t i ng  Season
c- gq-n
4 -15  to  5 -30

D isp lay  and
Nest ing Area

c-mt-n
4-1 to  5-30
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F l  g u r e  l . C o n t J n r r e d

l - ,  td l 'L f  e  use  Areas
Use Area Ranl f  n ; ,

C r u c j  a I - C r t  t t  c a l 2
S u b s t a n t i a l  V a l u e h -P r l o r l  tY2

T e r r e s t r l a l  U s e  A r e a s

H1

Sage Grouse

Snowshoe Hare

l{aterfowl

- + . - - '  - .
r '  '  r ' ( '

,/
, /Populat ion Dipt -

/  r iu,rt ion / \
RangeI

f

I
{.L .s -sa -y l  , / 'r' 

-/t - ' - * - -

i*)r
-- ---.^-/

Popu la t ion  D is t -
r ibu t ion

(a11  we t lands ,
st reaE courses t
ponds and lakes)

s-wa-yl

Summe r
s -  sa -su
8-16 co 11-14

Peak Migrat ioa Nest ing
(aLl wetlands r c-Lta-n

sc rean  courses r  3 -15  to

ponds and lakes)
h-wa-m
3-15 to 5-15 (sPr ing)

8-15 to 10-15 ( fa11)

Brood ing  and .
Hount ing Season
( a 1 1  w e t l a n d s ,
s t rea t r  courses  t
ponds  and  lakes )

h-wa-bo
7-16  to  8 -15

. ,
Nest ing Season
(spruce- f i r  and
lodgepole Pine
fores ts )
c- sh-n
4-1 to  8- I5

Season

7 -r5

opu la  t i on
r ibut lon

I  s-sh-yl

4-2LO



F l g r r r e  I . X e y  f ' "  r n . ' r p a b ) e ,  l r l g h - v a l u e  h a b l t a t u s c  a r e a s  f o r  u j  I  d l  J  f b  '

J l t td l i f e  use  Areo"
U s e  A r e a  R c n k l n

S u b s t a n t J a l - V a l u q  H l n h - P r l o r t t v j Cruc i  a I -C r1  t J  ca l2

Te r res t r i a l  Use  A reas

Vu I t u res ,  Acc ip i , : r s ,
Buteos (Hawks oni ,")  ,
He r r i e rs ,  Osprey ,
Her l in ,  Amer lcan
Xes trel  and &rls

P o p u l a t i o n  D i s t -
r ibu t  ion

(The  en t i re  a rea
p r o v i d e s  h a b l t a t
use  a reas  fo r
s e v e r a l  s p e c i e s ,  )

Popula t ion Dis t -
ribu tion

(The enttre area
p rovLdes  hab l ta t
use,  areas for  th ls
spec ies .  )

Winter  D ls t r ibut ion
(Ent i re area between
11-15 and 3-15 each
year)

B reed ing  Te r r iEo rY
Surrounds an aer ie
s i t e

A e r i e  S i t e
S p e c i e s  s p e c i f l c
synbo ls  iden t i f i ed
on  DaP-Pro tec t ion
needed  in  0 .  25  u r i l e
rad ius  bu f fe r  zone
when in  use.

Aer ie  S i te

z-rP." 6-15

Roos t  T ree

t
11-15 to 3-15

Aer le  S i te

:-t@to 6-30

Golden
(common
a round

Eagle
year-
residen c)

I
Bald Eagles

Cl i f f  Nes t ing  Fa lcoa

t

I

,4t
WintefConcd.ntra t ion
i-uJlu. fn-De-wf,  I
I.ti15 to 345
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The western bluebird is an unconmon sunmer resident

known to inhabit the environs of the biogeographic area that

surrounds the project site. Where as the mountain bluebird is a

comrnon year long resident of  the area. Both birds are cavi ty

nest ing species. The western bluebird nests f rom the pinyon-

juniper habi tat  of  the submontane ecological  associat ion up into

the lower forest habitats within the Canadian l i fe zone of the

montane eco log ica l  assoc ia t ion.  The mounta in  b lueb i rd  u t i l i zes

the same cont inum of habi tats for nest ing, but also extends i ts

nest ing use across the Canadian and Hudsonian l i fe zones and into

the Arpine l i fe zone. During winter both species show

elevat ional  and longi tudinal  ur igrat ionsi  they then ut i l ize al l

habi tats associated with the cold desert  ecological  associat ion.

Therefore, the substantial valued use area for each species spans

a broad continum of habitats. It is important to note that trees

with cavi t ies located on the project area can be of cr i t ical

value to bluebirds.

Grace t s warbler is a species having high federal

in terest  pursuant  to  43 CFR 3461.1  (n-1) .  I ts  substant ia l  va lued

use area is shrublands and associated ponderosa forest habitats

of the subuontane and montane ecological associations. This

bird t s next is built twenty or more feet above ground in a

ponderosa tree. f t  is inportant to note that the Gracers warbler

has never been documented to uti l ize the envi-rons of the

biogeographic area that surrounds the project s i te.  In areas of

the State where it is known to exist, i t is a summer resident

4-L92



with a relative abundance considered to be uncommon.

Scott  I  s or io le is also a species having high federal

i n te res t  pu rsuan t  t o  43  CFR 3461 .1  (n -1 ) .  I t s  subs tan t i a l  va lued

use areas are r ipar ian habitats character ized by cottonwood

stands and the continum of habitats extending from the pinyon-

juniper forest into shrublands of the submontane ecological

assoc ia t ion.  The or io le ts  nest  is  character ized as a  grassy

pouch and is hung in a tree. It is inportant to note that the

Scottrs or io le has never been documented to ut i l ize the environs

of the biogeographic area that surrounds the project s i te.  In

areas of  the State where i t  is known to exist ,  i t  is  a sunmer

resident with a relative abundance considered to be uncommon.

llarnmals - Species Occrrrrence and Use Areas

Eighty-four species of  mammals,  of  which 25 percent are

protected, are known to inhabit the biogeographic area in which

the project and adjacent areas are located. I t  is probable that

seventy-five of these species inhabit the project area (Reference

the Divis ion Publ icat ion No. 78-16) .  Twenty-six species of  the

mamrqals inhabiting the project area have been determined to be of

high interest to the State of Utah.

The red bat is a summer resident of the biogeographic

area that surrounds the project site. The animal roosts in

wooded areas (r ipar ian woods and pinion- juniper forests) of  the

submontane ecological  associat ion. Such areas represent this

animals substant ial  valued use area. An occasional indiv idual

has been known to uti l  Lze caves i those individuals could

4 -193
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MAP PAGKET 2-18 ADDITION 6112/84


