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R645-301-300 B o o

R645-301-320 En onm n a D p on

R645-301-321 V a on In o ma on

321.100 P an Comm n

A n a a, app o ma on a n wa n J 1983, n ompa n

p n on j n p - a an pa an a on p (P a 3-1) . T n a a wa

on a o m a w a on p w w o a o w n

a a o m n n . T wa on n on n on w M . L nn K n o U a

D on o O , Ga an M n n (DOGM).

In 1993, n a a w o S ow Ho Pa an an

Tan S am A Roa an . T a a w n on n on w S an W

o D.O.G.M. T a a a a o own on P a 3-1 .

In 1996, a n a a wa Pa Co n o p opo W Ho

R an . In 2001 a n a a o W Ho R Tan S am

Pa a a . T a a a own on P a 3-1 . P an omm n an p o wa

m n om .
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OPERATION AND RECLAMATION PLAN

3.1 SCOPE

T C ap a on an p o o Co-op M n n Compan (Co-Op) o a

q m n o n o n m n n op a on an ama on .

3.2 SURFACE FACILITIES - EXISTING

T m n w a p n w n m n n an a n a an on o o 30

a an q n no n o on n a .

3.3 SURFACE FACILITIES - NEW

3.3 .1 S S on an P pa a on o P opo Fa

P a 2-4 ow o a on o a a a . In a on, map ow an a a

m na on o w a a n a on o n opo ap a w a a

a wa an am on .
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VEGETATION

SCOPE

A n a a, app o ma on a n wa n J 1983, n ompa n

p n on n p - a an pa an a on p (P a 3-1) . T n a a wa

on a o m a w a on p w w o a o w n

a a o m n n . T wa on n on n on w M . L nn K n o U a

D on o O , Ga an M n n (DOGM).

In 1993, n a a w o S ow Ho Pa an an

Tan S am A Roa an . T a a w n on n on w S an W

o D.O.G.M. T a a a a o own on P a 3-1 .

In 1996, a n a a wa Pa Co n o p opo W Ho

R an . T a a own on P a 3-1 .

METHODOLOGY

A onna an - p wa on w n a a on p o a n

, n o a o n a a n n a a . Q an a amp n wa

on La G ma n an Pa Wa o , n on a w M Coon o n A

1983 . A ona p ompo on n o ma on wa omp n 1982 So

Con a on S (SCS). Sp o w ma o o a an n p p opo

o a a n o n an , no o w an n m n a o .

3-3
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Samp Po n S on

G o n o an woo p an n a a w o on p n on/ n p - a an pa an

po on o n a a n a an om amp n n q . T a n po n o a 50

m an wa an om n an om n m , n a n - ona oo na .

Po n w o a n pa n . O n a on o a an wa , n

an om n a on o ompa a n .

Samp A q a D m na on

U a DOGM n (1982) a o ow n amp n a q a q m n o

ma o o , n an n :

1 .

	

G a an . 90 p on n , 10 p p on

2 .

	

S an an o . 80 p on n , 10 p p on

(S an a n a a a w on o 20 p o o a o .)

How , n q a a m n m m n m o amp a n. T

n n ma m m n m o amp n a q a no m w w amp .
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V a on Co E ma on

Co a a wa o a n a 50 p , pa a 1 m n a a on a an a a an om

amp po n . A n po n - q n am (M -Dom o an E n 1974)

wa o a a m a a on a on, - o an a o n . C own

o oo o wa m a o n n on n p on o p n w a p an pa .

O a anop o wa m n o n p an p w n a n

o p n wa p o pwa a o am . W own o ap n a a on,

pp mo a wa on p ma a on an q n on ow

a on wa o pa a .

T n q p o q n n o ma on o a , - o an a o n

ompon n o o a o a on a n an . F q n o n a p an p

n o n a on a an wa a o m n o p o a on n o ma on.

S D n an H E ma on

S n an w ma a on am an o o a a. T

, n m an p o w o m w n 50 m on o 50 m

an wa o . S w m a an o wo a : an 1

an q a o o a an 1 . A a a wa o on an a o m .
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T D n an Ba a A a E ma on

A o a o n o a w n n a a wa on .

A ona R n A a

S m a m o o o w n m a n S ow Ho Pa R n A a, Tan

S am A Roa R n A a, an W Ho R R n A a. T a

m o o o a n App n 3-C (S ow Ho Pa ), App n 3-A (Tan S am

A Roa ) an App n 3-F (W Ho R ). A o w on

Pa Co n .

EXISTING RESOURCE

SCS P o E ma

P o ma an an on on o n w o a n om o a SCS

Ran Con a on . (S App n 3-B .)

Samp n M o o o

P an Co :

	

38-50 m an ; n a n po n am a 10 m n a .

S D n : 24-1 50 m an , o n n a oo w n amp n a a .

Fo m a o Samp A q a :

	
(0.1) ( )
	 22

[(0.1) ( )] 2

3-6
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w :

	

= 1 .96 a 90 p on n ( om a )

= an a a on o amp

= m an o amp

Fo Co : (n m om o mma )

(8 .60) (1 .96)
(0.1) (28 .52)

(4 .05) (1 .96)
(0 .1) (19.13)

A p

C na

742

38 an

73

16.856
2.852

Fo S D n : (n m om D n S )

7.938
1 .913

E amp a a on o n p a ompo on :

19 .5

	

19.5 100

	

=

	

68.37 p
*28.52

a p ' a a + a o n + o + = 100 p

*a p a a a a = 28.52

E amp a a on o p n ompo on :

3.04

	

3.04 100

	

=

	

15.89 p
24 an

	

* 19.13

* 19.13 a n a p a a

34.93

17.22
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Ta 3-1 a on p o a a an a o an . Ea p

a o ow :

3-8
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Ta 3-1 V a on T p

P m A a D A a

V a on T p A D
D
S

H o
S

Con 139.06 -0- -0- -0-

G a 62 .73 -0- -0- -0-

R pa an 7.46 1 .0 -0- 1 .0

P n on-J n p 654.96 15.0 10.0 5 .0

Sa 4.3 -0- -0- -0-

R a m .65 -0- -0- .65

Ba 19.30 -0- -0- -0-

TOTAL 904.27 16.0 10.0 6.65



Con V a on T p

T on a on p (P a 3-1) o on p no an w - a n op

a a o om o ow an w n pa an p an ow n o PJ

p . A m o on p a P n on P n P n , W F A on o o ,

Do a F P o a m n , an U a J n p J n p o o p ma om na

ma p . P ma n - o p a B n W a a A op on p a m an

S Am an a n o a . S a B on P n P n on a a o

o o ma a an a on o n on p . L n n an

a a a o o p . B ow n an a n na o om

o app a o n p .

G a V a on T p

T a a on p (P a 3-1) o on ma no an n o pp

op n po n a a a a w a on op w n p m a a. T p

om na Sa na W E m a n m w B n W a a AR op on

p a m an W B n w a E oRon m o m o m. T an ommon n

o n n on p o a ona o w n a p o a app a an o

a a on om na a p .
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R pa an V a on T p

T pa an a on p (P a 3-1) o a a na ow an n mo o om

o an on n m n p an a a. A o pa an p a Na ow a Co onwoo

Pop o an o a an R B B a o n a o n p , p a

W F A on o an Do a F P o a m n , w a ommon n

o n n on p , a o om na pa an p . In om a a p ma

p n o am o om an a o ow o m o p a pa a

pa an o om om o n n on a on. Mo o a on o n

p p o . T n o n pa an p on o a

a Ro Mo n a n J n p J n p op o m an Woo Ro Ro a woo a w a

a pa o o a an o . U o pa an p na an om

o app a o .

P n on-J n p T p

PJ a a , p a n on o - a n op w o a a o o

an on , w n n p m a a ( V a on Map, P a 3-1). Mo PJ a a w

om na op n an o P n on P n P n , Ro Mo n a n J n p J n p

op o m, an U a J n p J n p o o p ma, w a C - a Mo n a n Ma o an

C o a p o . In a w p a , on w n a a n , n n a

Mo n a n Ma o an "woo an ." Man o Mo n a n Ma o an mo o m

ma an n o 3 m an a n a n a n n a o n .

S a Pon o a P n P n pon o a an Do a F P o a m n w
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on p o n mo m , p a a o om , an S Am an

pppp,wa o a ona p n n n an n m .

P om n n PJ n o p n B Sa A m a n a a, F n

Sa A m a a, B oom Sna w Xan o p a m a o a , Sa na W E m

a n , In an R a O op m no , S o G a G a a a a, an G mw

Ma an a n o .

Sa

T pa on o a a a p app a o on o po

an mo a a a . T a an o a o n a ow a na o

B a C Can on. T a a p m on o o an on o om, w PJ

(S V a on Map, P a 3-1) .

Dom nan a on p n B Sa A m a n a , R

Ra C o amn na o , F n Sa A m a a, T C m pp.,

S o G a G a a a a, P a n P p a Op n a po a an a, C a a B om

o m, an B n W a a A op on p a m .
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Ba C an Ta

V a on non n o pa an on o a w a an o . C

pa a G a an a on p o p a a om mo a a a o

an on o om .

S ow Ho Pa V a on

In 1994, Co-Op a ona a a o on n a ow o an mp o

pa n a a. T a n a on a a n App n 3-C . Samp n wa

p o m n a o 1992. A n a a o S ow Ho pa own on P a 3-1

an n a a n o ma on a o n n App n 3-C.

Tan S am A Roa V a on

In 1994, Co-Op on an a oa o Tan S am. Con on o Roa

n App n 3-H. T p - a on a a, amp n a o 1992,

n App n 3-D. A n a a wa o Tan S am po a pa an

a oa , an own on P a 3-1 . App n 3-H on a n amp n a a om n

a a an a ompa on o p - a on on Tan S am a oa an po a

pa n n App n 3-D .
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W Ho R V a on

In 2001, Co-Op n a an o n a oa , po a an a on o

o o o a oa n W Ho R . T a n a on a a

n App n 3-F. Samp n wa p o m n A o 1996. A n a a own on

P a 3-1, an amp n n o ma on o n a a n n App n 3-F .

P o on n o ma on wa o on p opo a a an n a a n

A , 1999 . T n o ma on w n n App n 3-F .

W Ho R Tan S am V a on

T a n a a o W Ho R Tan S am a a n App n 3-

G. Samp n wa p o m n A o 2001, a n a a own on P a 3-1 an

amp n n o ma on o n n n App n 3-G .

C. W. M n n Compan w a a o Tan S am a a w a a

1,000 p an p a a ama on, an a a a a o woo p an ( n m )

w omp o Mo n a n Ma o an , S n , an Va B Sa .
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Mo an V a on

T on n n ona an .
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T pa n n ona an
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A mma o n a a a p n n Ta 3-2 .

321.200 P o o Lan

S R645-301-321-100

Ta 3-2 V a on R n A a

R n A a
Ma n R n A a
S ow Ho Pa
Tan S am A Roa R n A a
W Ho R R n A a
W Ho R Tan S am A a

3-16

R n T p
P n on-J n p -G a -R pa an
G a -P n on-S
P n on-J n p -G a -M . Ma o an
P n on-G a -Con
G a -Con -M Ma o an

12/8/04



R645-301-322 F an W In o ma on

T n o ma on n App n 3-I, 3-J, 3-K, an 3-L wa op o a D on

o O , Ga an M n n q m n n on n on w omm n a on D on o

W R o .

FISH AND WILDLIFE RESOURCES

SCOPE

T p po o po o n n o w o n B a Can on M n p m

A a an o a a mpa o op a on o m n on o o . T

n , amp an , p , an mamma . Ana n a a w o app a

a , on a on w an a n , ana , an mpa a a on. Inp

an omm n a on om U a D on o W R o (UDWR) an o n n

App n 3-I an 3-J .

In m, n o m n mpa on w om on n op a on o m n .

S n B a Can on M n a n wo n m n n 1896, o m a

a a a o om w m n n .

3-17

	

12/8/04



METHODOLOGY

Aq a R o

B a C on wa w n p m a a a p n a ( a 3A). R no om

p m a a ow n o B a C an H n n on C a na . T a on

a na w o po n a a Co-Op' m n n a an po n a

mpa p o n n an . A on o po n a mpa an o n n

S on 9 o App n 7-J .

T aq a o p on o B a C on o a w o a a a

n o ma on om p o . S a n on o o B a an H n n on

C a o po n a o mpa on o m n ma . Wa q a

m na on a n on a o a o o a a n a a an

o n mon o n w on n a o n n C ap 7 on a a an o n wa w n

p m a a .

3-18
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T a R o

T a wa n o q a a a a a a ompon n n

a a w ma a p opo pan on o B a Can on m n . T

o ow n m o o o w :

a.

	

Con a a w an a ana o UDWR p an o B a Can on

M n p o an o ap a a o on n.

A o o a w wa on . T a a a o ma o

n n U a w . Sp a mp a wa n o o a on o p

a p n n o o ap a a an a a p n q on. In a on,

o n n m n p an w w o p n n a a .

V w a o ma o a an a a n a a on o

on o o a a . A p n n po an mana m n p an w w ,

an app op a p onn w q on .

.

	

Con a a o a o o m n w a w n o ma on m

q .
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T a o a o w on a ma , p on , o p ona o

m n w a w n o ma on wo q .

.

	

I n an o n n o a a p o a o

a a n a a o po n a mpa . D m n m a o a on o a a .

L a ana an o a on w on o m n

p o a an a a n a an o a a o po n a mpa an o n a a

n an o p n an /o p n .

.

	

Ca o a o a p an o a p a a n on

a a n an o a n o o onom o a ona a .

T m o an p o n a o a omp m n o o

n o a a wo n . F , a o p o o nown o n a

po n a a a o mpa w n o p o o a an an

p o n a n a a o m. S on , a p w a o : 1 . a a , 2 .

a a n an , 3 . n p , 4 . a ona , an /o 5 . n p .

T m " n p " na o an ma a q

p a a n on n an /o p mana m n a n a a

n an , a n , p o am , o o onom o a ona a . T

a on o n na on n : 1 . an a ma , n

pop a on o p ap a w, 2. a o pop a on ma n m a a , an

3-20
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ma ma w n n p n a a, 3 . p o pop a on n m o

an , nown o n a an n om a n o ma on a

pop a on a n n , 4. p a n o mpa an ma n an o

a no ma n , 5 . p a o ma a a o n a , 6 .

onom o a ona mpo an , an 7 . om na on o a o .

.

	

E a a an n po om n an n a on on a

a p n . H n p a o .

T o a on o n an a a , n a on ,

an po n a o mpa on a a . App n A o n

p o a op Co-Op a omm n UDWR.
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EXISTING WILDLIFE RESOURCES

W Ha a n M n P an A a

T a a o po n a mpa o a mpo an a a a a p

on o " n " o a o mana m n a n a o onom o a on

a . T a ma o a on a a om a a na an po n : p n on n p ,

a , on , a , an pa an .

M n S Lo a on . T a a app o ma 16 a an on a a w a

on on w o . I o p ma w p n on an n p , a , an

a , w p n om o an on . Ba a a , ,

n onm n .

Ha Roa an U Co o . Ha oa an U o o a o a a n

am n a a a a M n w a on o a na ow an o pa an a a

a on B a C .
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W

Aq a W Ha a an Va D m na on

T on p nn a am a n o B a Can on M n p m a a B a C .

B a C a ow-q a aq a n onm n o a o aq a o o

a a. A o o a omm n mo o n B a C on an n m n a .

B n p n n a po on o o a w n no p ona o ow

w an a mm an a p p a on .

E n m n wa mo , na a on on wo o aq a .

H n n on C o no an /o o n wa om p m a a a om m

n , a o B a Can on am' q a , mpa om m n n w m n ma .

A a na om a a pa o m n a on pon o a ,

n mpa po n a .

T a W Ha a an Va D m na on

L a an a a w mma o a a a o on n, p

a , an po n a p a on. App n 3-K a o a p o o a n

U a a o n o a o o o a a a on. A p w o an app a o

o ap an o a o po n a a a o mpa a .
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T p m a a o po n a n a 239 p o a w a

a n App n 3-I an 3-J. Som o a on n p o

a a an o a a a o on n. H n w a n a a am p , an

onom a mpo an p , an an p o p a a , n o a ona

n an . T n a a a n an n an p o w .

UDWR a m n a p m a a o a a o an m .

Mamma

T a a o po n a mpa o n a 84 p o mamma . T nam o

an ma an a a a n a n App n 3-I an 3-J . T p n 6

o an 15 am o mamma . Tw n - p a on - n p , 14

o w a p o a o a o . T on an mo n a n a a a

n a No n m o p m a a a a mm an an awn n a a o

m . T a a o o a , o a , an po a .

T ow mo n a n a an p n on- n p a a n oo a o

M n a , n w n an p n . T am a a n p n ,

mm , a an , a n a a n an , n w n a w o a .

How , ma o w n a a o m n p n on n p an a a a ,

a on ow an n oo a a. In a a a , wa a a o an

po m n a o . T n p w n a n S on
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10.4 o po . I o a p opo pan on w o mpa o p

n no n w a an a p ann .

B

On p o n o a on n an p : p n a on ( o o

a a - o n n n o a n U a ). How , a no nown n n o

p n a on n a a. B a o p an n na o , no

p o m a o n w p o opm n . A Rap o wa ma n 1987

o on m a mp on . Po n a a a o mpa a own on P a 3-3. T a a

na o po n a mpa n m n o a on an a oa an

o o .

T mo mpo an p o a a a n App n 3-K.
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Amp an an R p

T ma a n po on o po wa om a an a on w

D . W . W. Tann ( ) an n na ona nown p o o p a n n p an

amp an o U a .

In a n ap n m an n o p an amp an . In U a ,

mo no n a n m o p an amp an n m am wa a

o n a n .

T o ap a an a o a ma a o a m na mo p ,

a n p a a a ap o mo n a n a a o mo n a n p a a op

n mo no n a a . T , p an amp an o U a , an pa a o

n a n a a n on a on, a a n U a m an o p a an

om n om no a an o a . W w p on , p a w

on an a a n a ap a .
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L a p a n n o amp an an p n , m o o

p o n n a a an a on m n o o m n a n

n U a . Mo o p a on a n w p o a a o .'

T mo p- o- a n o a a n on a on ma w a o

U a amp an an p (Tann , 1975), an U a D on P a on No. 78-16 (Da on,

1978) (App n 3-K) w n a on o an m a o ap a a. 2

Amp an . Ba on a w, wa m n a p o a p o

amp an n a p opo a a o on n w p o an a a a a o

p . A amp an a a p o n U a , n p a

a w p a o o m a a a n U a , non a a a n p , an

o , a no n a .

'V. Tann , Amp an , 1931 ; Woo , R p , 1931, an Pa , Sna , 1930

2O n a p n n o po a : S m (1953); S n (1954 an
1966); W. Tann (1953, 1957 a an , 1966 w Ban a, 1969 w Mo an 1972 w
F an W ); an Woo (1952) .
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R p . Ba on a w o a , wa m n a p o a 18 p o

p o p pan on a a ; a a on o a an a a a a o a

p . A p a om p o on n U a o , n p a

a w p a o o m a a a n U a , non a a a n p an ,

o , a no n a

322.210 L o P opo En an o P o Sp o P an an An ma

T a no n an o a n p o mamma n m n p an a a, no a

an n p o m o no o on (F 3-1) . Co-Op omm o no

D on n n an T & E p w o on p m a a, a w a an

a a a .

O a U.S . F an W S S on 7 op n on a n o aq a

o o H n n on an E Can on a na a n a a no a n o

n an p o o o aq a o an m a n o n n wa p am o

ow 2 o 3 m o P o San Ra a . T o an m o T a C , a p n

nown, a a ommon an w o o am o U a . T aq a

o an m o B a C a p n a o a a onom a a on a a

m o ow q a n on , non , a a a p n nown, a a n n -

mo n a n on .
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On p o n an ap o , p n a on, ma o n n m n p an

a a. Known ap o n w n p m a a a own n App n 3-L an on P a 5-

3, a o n o a on Rap o B o o om U.S . F an W

S .

A o n o U a D on o W R o po , a o - n

o o ap o n o a on w n o n a p m a a. T o a on o n a own on

P a 5-3 an a p on o m an o ap o n App n 3-L.
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No p an p a a n o n an (U.S . F an W S ,

1982) o p opo o a n o n an a (W an T on , 1979) wa o

on a a. No p an a a n o n an a nown o o n Co-Op

p m a a (T omp on, p ona omm n a on, 1983). T U.S.D.A. Fo S n

no a n o n an p an n o pon n a 29 Jan 1991 (App n 3-B) .

A on No m 4, 1993 Ro M. T omp on, USFS Bo an , a no a n

o n an p w n p opo oa n on a a o Tan S am ( ,

App n 3-B).

A n p , Can on Sw (H a m O n a Va Canon ), wa

n w n an a a n o B a Can on a a. Pop a on w o n o

, p a n a a on F a L a U-024316 . In o ma on on p

p n n App n 3-E. Lo a on o p an a own on P a 3-1 an 3E-1 . An

n App n 3-F, pop a on w a o o w n po on o p opo W

Ho R a a. W p an a o a , Co-Op w a o n m o

n po n an q n o on on .

In o o - a p n a a pon na ama on, op o

o p w w p o a a omm n on o p . T

w o a n om Can on Sw omm n o a n pp B a C , own

on P a 3E-1 . D n a on p o o na ama on, w a om

omm n a on op o p , a w a om o omm n w n B a
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Can on. T w n o po a n o m n n o ow n op o

on .

L n T a Co m n (Aq a a n Va . n a) a o a a a n

p , a n o n n o a on n B a Can on. T o a on n n o

B B a Sp n . T on o a on n pa an a a o o o B a Can on,

o a ow p n SBC-14 n a W Ho R Coa S o a B n. T a

on n o B a C an o o B a C . T o a on on

p opo o , w wo p m n a o . W p an a

o a , Co-Op w a o n m o n po n an q n o

on on .

322.220

	

Ha a an A a o H Va

T a a a own on P a 3-2 .
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R645-301-323 Map an A a P o o ap

323.100 V a on R n A a

T o a on o n a a o m n n o a on an

o n on P a 3-1 .

323.200 Mon o n S a on

No App a

323.300 P o on Fa

No App a

323.400 P an Comm n an Samp Lo a on

V a on a a o m n p an a n mapp an p a n p m . T

n o ma on an o n on P a 3-1 .
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R645-301-330 Op a on P an

R645-301-331 In m R ama on P an

SCOPE

T o ow n p o a n o a an on o o on. T w o a a

a omm m n ma Co-Op n p m w a o a n OSM

a on a p a n n o w on n an n m ama on o o a a w w

n m n n op a on .

A a p o n o a p a p o am :

1 . Ea wo o p pa o a no o a p o o m o a ow a on

o om a .

2 . H o- M n a a o pp m n a on an on o no n

a a on omp .

3 . V a on Mon o n w on n on a o 5 a o n a on

an a a n m . R n w omp q .

T op a o w no on wo w p o o a n wo ( n m o

p man n ), o a ow D on o on w n wo on .
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METHODOLOGY

P a 1-Ea Mo n

T pa own op w o a o a a ona on a on

mp m n a on o a aw a o . T a a m o w n o moo on o n o

n o an wa n aw p an own op a mp n o m n m ompa on

w a am m a n ma n n a on o on a . T

m o o o a an n an m o- ma o a m n o an a an

n ompa on a o a n an a o m an m n an p o a .

P a 2-S n an M n

T n a a w o oa a ( n n o- n ) n

m a a on w a a omp on a o 15 O o . T m an a o

app a on o n m ama on own n Ta 3-3 . H o- n an m n w

a o n on n on w a wo o P a 1 . A H o- o an a a

w a o n a q a o / on a . R omm n a on o o-

n an m n op a on a own n Ta 3-7 .

3-35

	

12/8/04



Ta 3-3

	

R omm n S M o In m R ama on

Sp

	

L /A PLS
H o

A o a n w omp w a a an a aw . Cop o a o

n an po n a o p a , w m o on .
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G a

A op on a a m
T p w a a 6.6

A op on p a m
B n W a a 8.7

E m n
G a Ba n W 1 .7

O op m no
In an R a 3.3

Poa n a
San B a 2.2

Co C op

A na a a
Oa 20



P a 3 -Mon o n

A n m a a w n p a n o a ow n a on o m n

o n p o am o a p o o a a a ( ama on a 1-5) .

W no appa n , a p n a m n o 80 p o na o n

5- a p o , mon o n w mm a n a o m n po a

a ( ), o a po p an a n o a n m a on n

n a ona oppo n . T o n m m w a a an a a

a o no m a w . T o w n a mpo a o

o ma a n , a o m n a p man n o an a .

O a ma w ma o m n o o n m a on

a mp .
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R645-301-332 S n Impa an M a on

A n w mon o a own on P a 5-1 . A a p on o C .

W. M n n Compan ' n mon o n p an n n o App n 3-C .

R645-301-333 P an , F an W Impa A o an P an

P o on o V a R o

Co-Op a ma n a n a omm m n o a m n a a o n

o o o na a a on on m n p an a a.

P o Impa o M n n on V a R o

S n B a Can on M n an n o n m n , o a mpa on a

a on m no . T o a op a on on a on om n w on on a

on- o on an on o a p an p w o a p o on an

w apa .

V a a a a a n o a a a p o om oa n p ma

a on o on o , a wa p a on oa an n a an wa n o

oa a oa . On o ma o a a a n a o on o oa n , o a n

an on ow Upp S o a Pa . How , a a mpa a no n m n .
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In o o m na po n a o oa n m a n o a wa , a a wa

a n o a a o n a n 1992. R no w o m n pon ,

R645-301-742 .300. A a n B a Can on o n n m n w o n mon o

an a ona p n a an /o on o a on w a n a ona a a a a

n .

Wa mp n o o an on n a a no p m . D

a a p m ma n a o n a o an . Emp o a a n no o

mp o o w a a o o o n a .

R n wa a o w n w Ho R n on n

o m o m an a an w a o a n . A n App n 3-C,

m n ma a n p on a . Pa p n a own a

n on a w om n a o a an m n ma , o o

o no mpa . F on on a n n App n 3-C .

M a n M a o Emp o o R Impa on V a R o

A on o a a w p an an a n app op a a on

o ow n a n an on o op o . T p o am w n an n a

a on o m a a m n o o . A a , p man n an a o

a n on a o app op a an mana m n a n q m n an w

a on a a m a a . T o p o am p n n R645-301-
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542 .100 . W a o ow an o n o ma o a p o a on p an. T p

m a n o w a on a p a .

S n an P an n . A p an o a a a w na o

ompa p p a o a omm n . S p ma n

w a a , a na w , a , p n on an n p an a n R645-301-340 .

W po , w o n o o n . In p op a a , w

n q a o mpo , o- n o on p a n w

on .

Na w o p an n . T w po n ,

a a a . Ba - oo w o om n . S n w p an n

mon o Ap -Ma w n po . How , p n n on a a a , a p an n wo

o S p m -O o .

M n an Mo R n on . A a an op o a a w m o

o w a o p omo m na on o an o a n mo . Va o mo -

n on p o a a a a an a a n p ama on p an n R645-301-

340 .

Ma n nan . S o p o p o n a o o a on p an,

p o on o p an a a om an ma ma a o . S p o ow , a
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n o n a p o o no q on n o o

on a ma n nan on p an n .

V a on Mon o n P o

Q a a o a on o a a a w ma a o o n a

a p o (S R645-301-250). Q an a m a m n o ama on w o

n a 2, 3, 5, 9 an 10 o am on a p o . An a a no a n

w - a a an a a n .

P o on o F an W

W p n n m n p an p m a a. D o o o a an

mpa on a o mamma , amp an an p p o m n ma . In a on,

Co-Op omm o m a n a m a po a o a n w on on

an ma n a n n na a a n an an o a a .

P o Impa o M n n on F an W

Mamma . T B a Can on M n p an a a n a 74 p o mamma , o w

25 p a on o n an 14 o a p o a o a aw .

3-41

	

12/8/04



E a a o U a D on o W R o (UDWR) o a

an p o po on o m n p an a a a a o m o a o n a

a a w n n an n . T , ow , ma na an no a . T m n ma

an a p ann a a w a no n an mpa on .

M w o p m a a, a n a an a o a o a a a n

m o a . B ow n w n n an w n p m a a n oo ap an

o a a o -w n n o . P o mpa om p opo a op a on

p o m n ma . T an o o a n p m a a m n

m a on pa n o m an man an . S n o a pop a on ow

an n an a a an a a o p opo on on, m n n a w

a mpa on p .

B a a ma n a p m a a a a ma ompa o o a

a a a a. B a a a no n m o , no a o n mo

n m o ann a . Impa w m no a mo .

Co on a a a o a on n , w w m o

a ma a a a n mpa . D an o a on n n a

on w a a mp o p o on po n a o a .

Impa on now o a w m no n p a a n on -a p n an

m n p m a a .

3-42

	

12/8/04



F a n n o n ow ma a n w n m

po on o p m a a. How , w mpo a an p a

w p a an a ap a o man a . Lon - m mpa w m n ma . M n n

a w a on a a o ma mamma . S n ama o ow

o n a mo a an p o mpo a , wo

mpo a a o on n a o n pop a on n on o a a an

o n o p .

B . On on p o n n n o m n p m a a a on n an

p : T p n a on no nown o n w n p m a a .

Po n a mpa on p wo m o p opo n w on on a a .

Impa , ow , o m no n a a n o a ma an n q a n

a a a a a a o . (S Rap o S UDWR -- App n 3-I) .

P o o on on o a a , Co-Op w wo w UDWR n op n

a m a on p an o po n a mpa o ap o n a on n n o W Ho

R .

Amp an . T amp an o n n p m a a o p m a a a

o o on an a n o a n an ma o wa p ann a .
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R p . R p o n n p m a a a o a n man o m a a a an

pop a on w no o mpa p ann a . UDWR p onn w

no an nn n a o n m n n o on on .

Aq a W . S n a no q a am n a op a on a a ,

mpa o aq a w p . H n n on C , o q a am o

p m o n a , o a a on a an om a op a on, 1 .5 m . T

q a p o o Co-Op' S m n Con o S (R645-301-

742.300).

M a n M a o Emp o o P o F an W

Ma m m o w ma o m n m a a an an o . S a a

w m n ma . Con on w o m n m on w an

p o .

T a a w w n n ow n a on an n

a on w a a n an . Ha a o o on on n m o

o a a an w ma . A wa n p m a a p nn a , o

poo q a . An wa o n a o w w p o . n a on, pa an

a a w n an . S a po a a o a a w p o w

pa a wa , , n , o o n a p o on, a UDWR (App n 3-

J) . Co-Op omm o a m a an an mo a ppo a n
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a o an w R645-301-540 pon omp on o m n n o p n ama o , w

an a n onm n a a .

T app an w n o m mp o o n a o o a w an w

a mon m o a o a a a m n o nn a a . In a on a n n m

o UDWR "Coa M n n an W " w own ann a o a mp o .

An o w mpa no w m a Co-Op w

m o a pon UDWR. Co-Op w a o po p n o a Go n Ea on

p m a a a w a an T&E p .

S n no mpa a p o a wa o m n a a n n a , no

p a m a on p an on n n B a C p n .

W Mon o n P o

B a C o no wa an a o o a o a a mon o n o n a a o

m n an . D an o n o a a p an w an p w o

a . I a o p an an app a p o a , app op a

p o on m a w a n. A o, o n an o n ama om , a

on o p o am ma op n on n on w UDWR an app op a an

mana m n a n .

3-45

	

12/8/04



R645-301-340 R ama on P an

R645-301-341 R a on

T o ow n p o a n o a an on o o on. T o

a omm m n ma Co-Op owa po m n n an w a o a n

S a an F a a on . A p opo a on n n Ta 3-4 .

T op a o w m a a a on p an n a F -Y a P m n wa

p o o ama on. T p an w n a map( ) o n a o ow a

a a an m o o a on ( . ., n , a , n n , . .) a on

a a a no o an na m n on on . T op a o w no on wo

w p o o a n wo ( n m o p man n ), o a ow D on o on w n

wo on .

T a a o n n o n ama on p o n n R645-301-240,

an Ta 1-4. T a a p o n o a o p a p o am; (1) a n an a n ,

(2) p pa a w w a no o a p o o m o a ow a on o om

a , (3) an m n a a o pp m n a on an on o n-o

n a a on omp , an (4) p an n o a o an o p o

n a w , o o a an a omm m n a a n m n ama on

p m .
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R a on T m a

Ta 3-4 R a on S

MONTH
Ta

	

Ma Ap Ma J n J

	

A S p O No D

R w a on P an

	

XX

	

X

O S

	

X

O T an p an

	

X

R a n

	

XXX XXXX

Sp a Top o

	

XXX

S P pa a on

	

XX

	

X

App F

	

X*

S n

	

M n

	

Ta o on n q n a :

P an S n '

	

XX

	

X

Mon o a on

S m Mon o n R po

	

X****

XX XXXX XXX**

*

	

Ma n app a on o N p n o ow n n .

* *

	

Mon o n p a o ow n a on a p mon o n .

***

	

Fo a o an p an .

X***

P an an p an p n w n wo o ow n n .
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S M an App a on Ra

A o a n w omp w a a an a aw . Cop o a

o n an po n a o p a , w m o on. An an n

app o m w a w D on . Co ow w

a om pp n No . 1990 .

I n omm n S a o U a , D on o O , Ga & M n n

(DOGM) a pa an a a a on n B a Can on M n no w a

p R pa an m . I o n mp a a o a mp o na ow o o

n on n on w o n n a a w a pa a m . In a

omm n a op a o pa an a a w P n on J n p G a m

an a m n w woo p an n .

Co-Op p opo o a a o pon n o a o n a a w

m own n Ta 3-6 .
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TOTAL

	

750

*

	

Sa o om a o a a n o p o m o m n an

p an n a m a a. In a a o a a a Sa w p an w a a on

n oo .
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Ta 3-5 R omm n S M , R pa an-C Bo om

S n Nam Common Nam P an /a

Pop anq o a Co onwoo 150

P n n ana C o 150

Ro a woo Woo ' Ro 100

Sam a a E 100

Sa pp . W ow



*

**

***

Ra a on oa a n .

Can on Sw w a , a a a a , o on W Ho
R .

I na a a no on q .

TOTAL

3-50

****A o o an p an a on a n own p an n a a a o 500/a .

12/8/04

Ta 3-6 R omm n S M , P n on-J n po -G a

S n Nam Common Nam PLS /a *

SHRUBS

A m a n a a B a (Va ) 0 .2
A m a o ana P a a 0.2
C o a p o M n. Ma o an 1 .0 ****
R o a a S n 1 .0
Am an a n U a 1 .0

FORBS

A a m o m Ya ow 0.1
A a o B a a 0.2
H a m o a No n w 1 .5
L n m w L w a 0.5
P n mon a on F a p n mon .5
P n mon pa m Pa m ' P n mon 0.5

**H a m O n a Va . Canon

GRASSES

E m n

Can on Sw

G . Ba n W

S ow

3 .0
Poa n a San ' a 0.4
E m m W n W a a 3 .0
E m p a B n W a a 3 .0
S pa m no In an R a 2.0

*** E m a n Sa na w 2.0



In om na on w , o ow n a o a w :

* 60 po n a a m n m m o n n a a on ; ow , n man

on on 40 po n o Ta p a a n n on a 1 :4 o op . (Ra

o Ta w op w p o o an o pow o wa w

p opo ona o q a oo o op .) An mp a a o wa m n om

a o a o an o a a m n Ta a o. T , 60 po n o Ta p

on o a o m n o op p o 20 p an mp a a o m n a 60

20 p = Fo a 100 p op (1 :1 o 45 ) a o o Ta o a a a :

(100 p ) (12) = 120 po n . Ta o o H o n an H om n o

S a M o So B n .
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Ta 3-7 S P opo on o Ta o F

op
an
( )

op
a o p n .

op
Ta

p on
a o a
o: n)

14 1 :4 25 60(m n)* 1 : 30

26 1 :2 50 80 1 : 25

33 1 : 1 '/ 66 100 1 :20

45 1 : 1 100 120 1 : 16

57 1 '/2 :1 150 140 1 : 14

64 2:1 200 160(m n) 1 : 12



P an n M o

T a m a a w w a o- o an . Man an a

w p an an n o n a p man n p an o .

A o o an a a , w a o n a q a o /

on a . On op a an 2 :1, a wo p o n m o w . On a o

amo n w app an a an n ma n n w app .

A m n o 120 /a w w n o n .

S n w p an n Ap - Ma o S p - O p n n on a a a an

q n o omp on, p an w o p o p o w o . Spa n w n

o p n n Ta 3-5 an Ta 3-6 an w o a o n a a .

T p an n o n w on w n wo a o n o n o o

a a n m an p o n n a o n o ompo on an o n

o woo p o ma m a on w an om a n .

T p an n m o n a p an a o a o n a a w

wa a n J o 1983 .

P an n w on n a pow a w a apa o n a 3 n p

am o o a p o 16 n o an w a o . T oo o n w
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a an n a n a na a po on a po pa n p a a n on no o "J" oo p .

(F 3-1) .

B o n n a oo own, o w ompa a a o n oo

n a o a no a po o oo (w wo on n ). T w

m w n p on n an an n n an po on. On

an a o pa o a o n , o a o oo o n.

A a m w p o om n an p a a w

w n n n om p an n a o p pa o . T pa n o

p an an w o o a n n an w p o n ma

mp o o o w on app o ma 100 n a o o a a o

an a a n o 2 a n .

F o a a a a n F 3-2. In n now no a a a , a

m a a an on n w ap an amp aw .

T m n w a o ma n a n a o n , pa a n an o n n a a . A

o n a w n o p n on n . Ea n m am n an a a o

no a a 2 o 1 own o oo a on p o a ama m a . T n

n n o pp n a m an n o n w ap an p a n an a

p an n a .
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STEM PLANTED IN VERTICAL
POSITION .

2 .

	

PLANT STEM 10 IN . FROM VERTICAL
CUT OF SCALP .

3 .

	

ROOTS ARE STRAIGHT AND SPREAD
IN A NATURAL PATTERN .

4 .

	

SOIL IS FIRMLY PACKED 50 NO
AIR POCKETS EXIST .

5 .

	

ROOT COLLAR IS COVERED BY AT
LEAST 1 /2 IN . OF SOIL .

ROOT COLLAR

	

6 .

	

ROOTS PROTECTED FROM DRYING .

JIOTES

3-54

a

	

ROOT COLLAR

=

F 3-2 Co P an n P o

ROOT HAIRS RESPONSIBLE FOR 90 %
OF PLANTS MOISTURE & NUTRIENT HEEDS .
ROOT HAIRS WILL DIE IF EXPOSED TO
DRY AIR OVER 15 SECONDS
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SNOW CASHE WILL MAINTAIN SEEDLINGS AT 32'F
AND RELATIVE HUMIDITY OF 100% . SEEDLINGS
SHOULD BE PLACED IN A COOL SHADED AREA
24 HOURS PRIOR TO PLANTING .

F 3-3 S n S o a

3-55

	

12/8/ 04



T an on n a o w n - o o p o an n m

pa o ow n am p o . T an n o pa q own

p mo an a o w n a a p an o n a a a .

D n a , n , ., w p an n a m p a n a a a . A

n o a op a ona a a a m npa an - pp n m

an o n w ap an pa a o n a .
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341.230 M n T n q

Fo ow n n o a a a w op a an 2:1 w

om . T a o app a on o woo m 120 /a .

T m w a o o w Ta a p o n a a o n o op .

F a on an /o n a n ompo n q a o n o R645-301-243 . w

n o po a n m .

S op 2 :1 o p w m w o on on o ma n . T ma n w

app a p man a p a on .

T m w a w o n a a n . Cop o

a on, a on w w om a a w m o D on .

A aw o a m w n o po a n o op 6 n. o op o o mp n o o

an o m o o a .

341.240 I a on

N/A
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341.250 D m na on o R a on S

A a m a a w mon o o m n w n on a pa am a

a . S an a w a on n a a . W a F -Y a

P m R n wa a map w m w a a pa on n o o a a w

m a op an a p an a o a a o a w a a w o ompa

w n a a o pon n o a a a o on a .

Q a a (o a ma ) mon o n w omp a a n on a

w n n o n n p o m a a . Q an a mon o n w ma n a

2, 3, 5, 9 an 10 n on a . Bo na a m a a an n a a w

amp o o , n (woo p an ). Sp ompo on a a w o an

omp n a 2, 3, 5, 9, an 10 n o amp n a a. P o m a m n w

o n a 9 an 10 o on a p o .

T o ama on o w a a a amp n o o ,

woo p an n an p o on o n an a m a a . T a a om

a m a a an n a a w o n am ow n a on. I

no n an n n o woo p an n an p o on w n a m

a a an n a a w n a 90 p n an n a on - a - ,

n a a w o a q a a m a o o an p o on .
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Woo p an n an a w amp o a n a a a w a

a m a a an o a m a a a on om n

a a (90 p p -m n n o a a on a ) o , woo p an n on

a m an n a a w m a n am m o mp o n

a n . A m o on a , an , o a , w

a an a a 80 p w a n n p a o a a ow n a on . No

an n p a o an wo ow n a on w o n n m n n o n

a q a . T woo p an n an a o W Ho R a a w

q a o 1,010 an p a . A o an a o n a a,

n m a n a a p o o an an on a q a .

S an a m o w app o m n o o a on

a mp . P o on w m a n a Ha m o o o . S n a a w

o , n 1 m 50 m an .

On o a a n o a on o a a m a a w a a

a n m o a p . Sp on a m a a w n o a

n n a a o a , o , an n n an p an n m .
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Sp w a q a w n a o an p on o

oma o ma o o m o p app o a w o n n a a . T a ,

a o p nn a a 50 p n n a a , n a o

p nn a a on a m a a o a o app o 50 p . T am a on p

o a o o o p o . I mo o o an p o on w n p o

ann a o on a m a a an p nn a a on n a a , n

ama on wo n .

T p po o a o p o o mon a a a on o , p o on,

woo p an n , an p , a a a n n o a p an

omm n apa o w an n n n po -m n n an .

R645-301-342 F an W R ama on P an

T po -m n n an a ama on w a mp o p o o w a a .

R a on n m n a a w o n an o a a o a m a a

a o n m o n o w an m n m n n a o n n

a a n a a.
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R645-301-350 P o man S an a

R645-301-351 G n a R q m n

A oa m n n an ama on op a on w a o a o n o p an

p o n R645-301-330 o R645-301-340 .

R645-301-352 Con mpo an o R ama on

Con mpo an o ama on w on a p a a on a a o

p m a w no n o a op a on . T p o w

am a on o n n R645-301-340 .

R645-301-353 R a on G n a R q m n

A a o a n a o an w app o p m an ama on p an

o o w a p a , w a on a a a . T o w :

, an p man n ; omp o na p o a n o p

app o D on ; q a n n o o o na a a on o a a; an

apa o a n o .
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T a p an p w ompa w app o po m n n an

; a am a ona a a o ow a o na a on ; apa o

p an on an - n a on ; ompa w p an an an ma p o

a a; an m q m n o app a U a an F a p aw o a on .

Sp a n q a o m a o m n on a o

q m n , a w a a o app a on o an an p an a own n Ta 3-5 an

3-6 .

353.250 No o W

T o ow n w a o a na a no o o S a o U a , a p

a o n Comm on o A n S on 4-17-3, U a No o W

A , an w on o a Em Co n , E n on A n o n w n

p m a a :

B m a a
B n w
B oa a P pp a (Ta W op)
Cana a T
D Knapw
D Woa
Jo n on G a
L a Sp
M a a
M T
P nn a So m
P p Loo
Q a a
R an Knapw
S o T (Co on T )
W op
Y ow a

3-62

C no on a on
Con o pp.
L p m a o m
C m a n
C n a a a
I a n o a
So m a p n
E o o a a
Ta n a m ap -m a
Ca n an
So m a p n & So m A m m
L m a a a
A op on p n
C n a a p n
Onopo m a an m
Ca a a pp.
C n a a o a
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R645-301-354 R a on: T m n

D a a w p an n no ma p o o a o a p an n a

p a m n o p an - ow m m.

R645-301-355 R a on: M n an O So S a n

On a a m a a a woo , aw o a m w o n an mo

n on q o m na on. Ta w a o woo m o p

a o o . A m n o 60 a / on w app , w p op n

a a q n mo a own n R645-301-341 Ta 3-4. S p op a a w q

o on on o ma n . T a a w no on a a on p an an map o

m n a F -Y a P m R n wa p o o ama on . So a n

p a a o n n C ap 2, R645-301-244 .

R645-301-356 R a on: S an a o S

A a a a w w n a a 80% o n a a n n an

pop a on .

C.W . M n n Compan w a a o Tan S am a a w a a

1,000 p an p a a ama on, an a a a a o woo p an ( n m )

w omp o Mo n a n Ma o an , S n , an Va B Sa .
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R645-301-357 R a on : E n R pon P o

T a a ann a p p a on a B a Can on 12 n , o , p o o

pon w on n o a p o o no an n a .

R645-301-358 P o on o F , W an R a
En onm n a Va

C. W. M n n Compan w o n po n no o n

a a a , m n m an an a mpa on , w , an a

n onm n a a an w a n an m n o o w p a a .

M a on o m n n mpa on an mana m n o w a a on an

p an o mp m n a on p o o an p a on. T a on o n o ow on o

n a o m :

a .

	

D n o a an a o an po a on mo o m n m mpa

.

	

Op a on o m n an a o a a o m n m mpa

.

	

En an m n o w a a o n n o an awa o m m n n o

o m a o a ma o .

S n no mpa o p nn a wa o p m a a p n o a

o am on an no on o m a , no p a m a on p an
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on n n B a C p n . T wa mon o o wa q a on on

w mon amp n n o o a q a a n p on o o . T a n

p o a o o n o mpa ana an m a on p ann n n a .

In n w m n op a on a o , p o an mp m n m a an

mana m n m a , n a o B a Can on M n , w a a n op a on

p - on on n an a o a m a on an mana m n o no app . T

a w n a n an n a a o on n a a om o p n

a an a a a o , n n m a on pa n , o a an wo

o mo mpa an wo a n n a q o .

Con on an op a on o a - o , o p a a an oa o po n a

w . To m n m a a an an o , a a w p o a

m n m m.

T m n a w a n o on a on po n a on w an

p o a an an ma a a n o w o a q a po

on o op o w n a a, w mm a n an p an n o

na an a on. B a o ma o a a, na a n w a o

o om o n n a a. T a a a a a w n a o , w o

a a a o m on -a p n o .
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Con on o M n S an Ha Roa a o o an . Ha a wo

o mpo a n on on an p man n w m n o a . S n

n a w n n a a am omm n a n an a m n n n q wo

. T a n a a a o no .

L pa an a a w n a a, w mpa p opo

a on. A wa n m n n wa a m n o o am an ma , a

w a n o p n an , o on, o oa po on n p m a ann .

Roa w o o a p a o n o a o an o o on. Coa w

w o p n ow n n a .

A m n n on a on w UDWR, a a a a o a w pan on

an m n op a on w o , o n o p n ama o w o on n.

S n a a a p o n o o n p a

m an , app an w omm n a o mp o w o w

a mon o a o a nn a an an a a m n o w p . In a on,

a mp o w q o w m "Coa M n n an W ": a a oo o a

m n p onn on o n a a n U a ' w .

In an a on no p o m n on w w a a a

p opo a on, ama on w mp m n a a a m o an a a o
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UDWR an app op a mana m n a n . T o oa p B a C an amp o

m a on w wa omp O o , 1984 .

W M a on

Co-Op, n o o m a o o app o ma 10 a o M w n an

n a o a on w on on o B a Can on M n , a a o o ow n o

o a on w UDWR:

a .

	

T ama on o a ma o po on o a an on B a Can on o n oa

app o ma 2 a ( omp Fa 1984) .

. Con mpo an o ama on o po on o B a Can on p m a a- op o o p ,

own op , pow n o o , . App o ma 3.2 a ( a Fa 1983,

omp on Fa 1985) .

. En an m n o B a C o p m . T wo wa a omp n 1986 an

on n an m n o app o ma 7 a o am ann . T wo

n o n a a on o o pa , p an n o w ow , an ompa

w ow p n am ann .

3-67

	

12/8/04



In a on, Co-Op a a a n n a a pm n a o n

mpa an ap o n w n p m a a, a Co-Op w no UDWR an U.S . F

an W S an a w a a on omm n

n o o m a o . A m no ap o n a a o a n om a

a a o po n a mpa . Rap o n w a a om n ma n a n n a

m n o a 100' a o o op .

UDWR a o w on , n n a n o p om

n a o on o o n o n n ama on. No on o m a w

w o p o app o a a pa on n .

T W Ho R an w q om m a on o o o B Gam

Ha a an o po n a o o ap o n n n on on an op a on o

a . C. W. M n n Compan wo n w D on o W R o o

op a ap o p a an w omp n mm o 2003 o

m a on .
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S am B Zon

C n a a a n pp a o B a C a na , w a

a o H n n on C a na . App op a m n a on pon a n

on . T o p w oa p a na , a wa on, wa a , an

w n o on on o m a w n p m a a a a , w a p o on om

m n n mpa o aq a o a own am om m n . T , no aq a o o a

omm n m na on a n ma a o a a . S am on a

a a on B a C a m n DOGM o n p o on o am

ann . S am on n a n p a a app o ma 200 oo n a a on B a

C .

FISH AND WILDLIFE MONITORING

B a C o no wa an a o o a o a a mon o n o n na a

o poo q a . Wa q a w mon o a o n n R645-301-731 .200 . Da a

o w o a w wa q a an o o m a m n n R645-

301-731 .200. I n o om n n a na a a a on o B a

C , mon o n o aq a ma o n a an a a an w n a n

app o m o o o o o a a a a o mpa a a on .

Co-Op a mon o a n pow an m on n n o o m n

ap o . No wa o , Co-Op w a a n a m a o n po an /o

a a . A n w po an pow an m on a w on o
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ap o p o , an w on o m w n own n o A an Pow L n In a on

Comm ' (APLIC) p a on , "M a n B Co on w Pow L n : T S a o

A n 1994," an , "S P a o Rap o P o on on Pow L n : T S a o

A n 1996" . In Ap 1988 DOGM on n o a ow p n on o ap o n

n w an wa an a a an (App n 3-L) .
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.

	

So wa n a n a mo a w o an po o a

n n R645-301-541 .300. S App n 5-D o o ma a an an n .

In a a w on a n oa n om n op a on an a no p opo

o a , oa n w mo o p -m n n . M o o mo a

w on o a m n ( a q an ), o wa n own

a a -p wa o . T wa own p o pa a on

o an o op . A o an o om op a on w a o

mo om a a . D po a o a ma a w a n R645-301-529 .

I o no a n o ma o mo a amo n o oa n a no

n a a m n a o o o a on; o , amo n an

50 p a o w no mo .

. A a o an o w wo n on n on o mo o o

on o op a ona n an ompa a a n op . T w

a omp a o a n o o an app o 20 . an

p n ma a a . T o w n p an ompa ma a om

op o wa o a a n op o app o :3 o a na p po an a

ma m m o :2 on op o o a na a a . C w mo

a a n ma a o , a n p p , an a n a a .
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C ap 6

R645-301-600 G o o



R a on

R645-301-600

R645-301-610

R645-301-611

R645-301-612

R645-301-620

R645-301-621

R645-301-622

622.100

622.200

622.300

622.400

R645-301-623

623 .100

623 .200

623 .300

R645-301-624

Ta o Con n

C ap 6 G o o

D p on Pa

G o o	 6-1

In o on	 6-1

G n a R q m n	 6-1

C o S on Map an P an	 6-1

En onm n a D p on	 6-2

G n a R q m n	 6-15

C o S on Map an P an	 6-17

E a on an Lo a on o Co Samp	 6-17

Na D p an T n o S am o M n	6-17

Coa C op L n an S an D p o Coa S am	6-17

Lo a on o Ga an O W	 6-17

G o o In o ma on	 6-18

A o To Fo m n S a a	 6-18

G o o In o ma on o D m n R ama on	6-18

G o o In o ma on P a n n o S n	6-18

A ona G o o In o ma on	 6-18
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R a on

624.100

624.110

624.130

624.200

624.300

624.340

R645-301-630

R645-301-631

R645-301-632

Ta o Con n (Con n )

C ap 6 G o o

D p on

	

Pa

G o o n P m an A a n A a	 6-20

C o S on an Map an P an	 6-20

L a an R n	 6-20

R mo a o S a a	 6-20

T Bo n	 6-20

P op o C a	 6-22

Op a on P an	 6-22

Ca n an S a n o E p o a on Ho	6-22

S n Mon o n	 6-22

6- 12/8/04



Ta o Con n (Con n )

C ap 6 G o o

L O App n

App n D p on Pa

App n 6-A

	

Un o n T Ho Co Lo	6A-1

App n 6-B

	

Co mna O op S on	 6B-1

App n 6-C

	

Coa an Ro C a a 	6C-1

6-
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Ta o Con n (Con n )

C ap 6 G o o

L o Ta

Ta D p on

	

Pa

Ta 6-1

	

G n a S on o Ro Fo ma on , Wa a P a a
Coa F	 6-4

Ta 6-2

	

Coa B , Low H n n on Can on	 6-12

L o F

F

	

D p on

	

Pa

F 6-1

	

P n pa S a F a n Wa a P a a	6-5

6-
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Ta o Con n (Con n )

C ap 6 G o o

L o P a

P a

	

D p on

P a 6-1

	

G o o Map

P a 6-2

	

O n Map Tan S am

P a 6-3

	

I opa Map Tan S am

P a 6-4

	

S Con o Map Tan S am

P a 6-5

	

In n I opa Map Tan -B a Can on S am

P a 6-6

	

O n Map B a Can on S am

P a 6-7

	

I opa Map B a Can on

P a 6-8

	

S Con o Map B a Can on

P a 6-9

	

In n I opa Map B n Can on S am

P a 6-10

	

O n Map B n Can on S am

P a 6-11

	

I opa Map B n Can on S am

P a 6-12

	

S Con o Map B n Can on S am

P a 6-13

	

In n I opa Map B n Can on H awa a S am

P a 6-14

	

O n Map H awa a S am

P a 6-15

	

I opa Map H awa a S am

P a 6-16

	

S Con o Map H awa a S am

6-
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R645-301-600 G o o

R645-301-610 In o on

T ap n a o o a on on o p m an a a n a a

an n w on on a a p a o o o oa n o n

m o .

R645-301-611 G n a R q m n

D p on o o o w n an a a n o p m a a n n R645-

301-620 o 627 .

R645-301-612 C o -S on Map an P an

A o - on , map , an p an a q R645-301-622 a n p pa an

a n R645-301-512 .100

6-1
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R645-301-620 En onm n a D p on

R ona an S a G o o

T m n n a a o an o ona a pm n a o m a n a o

Wa a P a a , a on o Co o a o P a a p o ap p o n . Ea o

Wa a P a a Ca Va , a a a a a o 80 m on an 10 m w n n

no a - o w . Ea o Ca Va San Ra a Sw , a a p o ma

n o o a an n n n a .

T Wa a P a a a , oa , a a a n m o am . T

p a a o U a , w n Wa a P a a , a o o a an on on

on a n n o o ommon o o Co o a o P a a P o n an Ba n an

Ran P o n o w .

T C.W. m n n o a n a a n a o w a nown a

Wa a P a a oa . T p a a a p w a ma m m o a o

1,000 , oa o op app a n an on wa an a on . Ro p a a

a C a o n a an a n a ompo o a an on o n o m m a n,

n w o na a an a a a ona o a an oa p n w

on n n a an /o an ona m n . Ma n m n o ow q n an a

po o a o a pm n n Ca Va .
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Ta 6-1 n a a ap q n an n p on o

Wa a P a a . T o o a o a pp C a o a . T ma o omm a

oa am o n B a aw o ma on an a o Campan an a .

S a , a a n Ea n Wa a P a a n a p o ( om m

o a o o w ) a ow an o 1 o 3 . Lo a , n a a , p

n a o a o 20 . T ma o no - o n n a on a n n n

Wa a P a a Coa F (F 6-1) . Ea on p o o a an o a

w n m no a n w n a n. T Jo Va Fa a on . A

own n F 6-1, on a m w o Co-Op p m a a. T P a an

Va Fa Zon a w w n a w o 100 p a m n (Do n , 1972),

a o a p a m n o o a . T B a Can on #1, #2, #3, an #4 M n

op a w n a on . T No Go on Fa Zon , w o n a a n

o n a o Wa a P a a , a n o on . T n o

a a a omp pa n. D p a m n n a an 800 ( P a 6-1 o a

a a w o a w n p m a a) .

6-3

	

12/8/04



TABLE 6-1 G n a S on o Ro Fo ma on , Wa a P a a Coa F '

'(Do n , 1972, p . 68)
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6-5 12/8/04

--S m S S a ap Un
T n

( ) D p on

Eo n n R Fo ma on - C n a n a an nn .

>-

=
w
F-

~o

2

Co on Fo ma on 300-1,500 Va o o a w an on an m on n ,
n no .

I'a o n I-Ia a
L m on

200-1,500 )a ow- a o am m on , n
w m no amo n o an on , a an o .
a a , o m .

n
3 14011111 o 500-2 .500 Va a a w o na an on , on nm-

Fo na nn a an wa m on , n o no ,
(Low Wa a ) op o m .

Ma an
I' R 600-1,000 G a o w an on n w .

Fo ma on o na a an on om a . an op
Fo m .

Ca a 150- S00 M o a , o a - a n o n on nm a an .
o San on on , o m , w a o a o own .
U
	 p a aw 700-1 .000 Y ow o a , n - o In m- a n an on ,

Fo ma on n w o na a an a ona-
I A.1OR COAL
SEAMS

o a , a oa am .

Campan an S a Po n 90-I .000 Y ow- a ma - o m n an on , o n n
San on a on pa a Ma S a , n

w wa .

:D San on an Ma S a 300-1,300 Y ow o a - a an a , op o m , n
O no an n a p a a a a, n o wa .
U

w Em San on 50- 800 Y ow- a a an on on o on .

-' COAL ?
, ma on a n oa1 (?) n o pa o

p a a mapp n o , n o w an
o . Coo ma p n n a o w .

('on a an ,[ B a 1 .500-2 .400 ('a • a . no a an a ma n
"' M m m on an nn w a a n n
o . w n n o ow o n an a an .

n no .

F on San on 50. 0150 A na n ow- a an on . an a an
a a w mpo an oa o Em oa

' on an MAJOR C'(M1, . an o m , n o o .
SEAMS

C no man an T n n S a 400- 50 B - a o a an ma n op o m n m -
M m on .

Da o a San on 0. 60 Va a a m a o ow- a a < nn ,

A an A INOP

	

COAL
on om a a an oa . B n a an

n nn ., .
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F 6-1

	

P n p S a F a n Wa a P a a
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R n :

	

Da an Do n , 1977 .



P a 5-3 ow opo ap o a a. T p m a a n a , w

a on a n om 7,000 o a o 10,000 a o a . S op n n o

p m a a a om mo an 210 p (65 ) a o S a Po n o an 4 p (2 ) on

G n R .

S a ap

A o o o o ma on po on o a a n o p m a a a C a o

m m o M a o p, w p on o No Hon Fo ma on, w

T a (Ta 6-1 & F 6-1). T m na oa am a o a n Upp C a o

B a aw Fo ma on .

Man o S a

T Man o S a , w n M a V o p (Ta 6-1), on o

n a an an on m m . T pp mo m m o Man o S a ,

n n S a Po n San on , Ma S a (Do n , 1972). T Ma

a a a ma n a w n, on n o a o a m on an an on (S o ,

1964) .

T Ma a o n n po a o m pa o n o

op o Wa a P a a . To W , an a an o n w Em an S a

Po n an on (Do n , 1972) .
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S a Po n San on

T S a Po n San on , a a o ma on o M a o p (Do n , 1972),

- o o , a w o ma n an on o m m o n a n (Sp , 1931) .

No o Wa Can on a a S a Po n San on n o on .

To So , on a n a n o on ma - o m n n . T

S a Po n om o o a , an n om 400 o 460 n a a n o

a a a o 600 o mo n a n a pa o H n n on Can on (Sp , 1931) .

D p o o n o S a Po n San on wa on n n-m n

o n a n 1992 a pa o a o o o a a on (Ea Fa En n n , 1993

App n 7-N) . D n n a on, wa a a S a Po n San on n a

p m a a omp o pa a an on n ( n n n o : Sp n

Can on, S o , an Pan Ton ) n w wo m on n ( n o

on o B Ga m m o Man o S a ). T o o om n-m n

o a own n App n A .

B a aw Fo ma on

O n S a Po n San on oa a n B a aw on n o

a na n an on , a , an oa , w n o a a o wa m on

o n o a ona . T q n p n po on a na on w n o a an
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a oona m n . T o ma on app o ma 1,000 , w a a oa am

o a w n ow 400 (Do n , 1972). T an on a n o m m- a n

(Sp , 1931) . T an o B a aw a n a m n a m a ona o

a, w p on o a w o a a a n w m n a mo n a .

I on a o p n n m n o a p w an on (Sp , 1931) .

An p on o a o m n on an on A n San on , a oa - a n ,

w an a a a om no n pa o Wa a P a a oa o wa o

no w op o G n Mo n a n (Sp , 1931). T n a on n o na o

B a aw an appa n ow p wa (Co o a, 1964) n a a wa

n apa o B a aw on o o a mpo an .

T n a p o a , a on n n a n o n, a n n n B a

aw o ma on (Sp , 1931) : o na a a , a ona o a , an mo - a a .

T o na a a o n, an a , an no ma o a o op ;

a ona o own o a , ma , an am na ; an mo - a o

an a , an n nw a a a an omo n o (Sp , 1931). S a a

a an a o a mo m n o wa w n B a aw Fo ma on .

T o , a n an po on o wa a a B a aw p o a p o a

ownwa n a a a a , w a o on a mo m n o a o

ano " a n" ( . . an on n ) w n o ma on .
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Ca a San on

T Ca a San on , n a on a a m m o P R

Fo ma on (Sp , 1931) on o ma , an m m o oa - a n

an on on a n n , n p a , on om a w a ma o (Do n , 1972). I

o o o ma n o n (Pa W Compan , 1977) . A o Ca a o

B a aw Fo ma on, app a a n o oa n p a a a a a .

P R Fo ma on

T o o a a o P R Fo ma on an n n Ca a

San on a m a ; ow , a a m m n a om P R

Fo ma on n a on o m m o oa - a n an on w o a ona n

o a . A o n a a po o , appa n ow p m a (Co o a, 1964)

wa n apa p o a .

No Ho n Fo ma on

T o n o o o ma on w n p m a a No Hon Fo ma on,

w ap P R Fo ma on on G n Mo n a n (Do n , 1972). T No Hon,

ow m m o Wa a G o p, on o a a a ' , a o a ,

own, o am o o an on o a o , an n o - a an am

o o m on (Sp , 1931) .
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G o o o Coa an A a n Un

M p oa am a o n n ow 350 o B a aw Fo ma on. In

a n n o am a a o ow : H awa a, B n Can on, B a Can on, pp ,

an Tan S am (Ta 6-2) .

Sma am a o n n a aw o ma on. T ma o o

am o w n B a Can on an Tan S am, w a o n o a

"Upp ."

Non o oa a p o mo an 1,800 . n a a. D p o no

a m n a o n m n n .

I wa no n a a a a a a on on n w pp

a o on w a n an no o onom mpo an , w p on o

Tan S am, w a an a a n o 7 n p m a a, app a o

No .
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Ta 6-2 Coa B , Low H n n on Can on

T Tan am o op o a n So n po on o a a. D n n

B a Can on M n n a m na n w n p m a a. D o o a

o n n App n 6-A. T am, a m m o pp o B a aw o ma on,

a m na n on n So n po on o B a Can on an F C

Can on. D o No o a a a own Tan S am o non n o

No .

T B n Can on an B a Can on am w m a an o a a o po n

n a a a o . How , am w a a on o a n B a

Can on. L m a a o wo am a o n a na o

am , n o op a n a a o an /o po ona a . H. H .
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LAYER FT

TANK SEAM 0-8

In a 220-250

BLIND CANYON BEDS 0-14

In a 40-110

HIAWATHA 5-8

In a 5-8

STAR POINT SANDSTONE



Do n n a B a Can on am p n n L Fo o F C Can on ( a o

B a C Can on) w a n o 6 .5 . How , m a m n wa no n

, po a pa a po a n n o op .

A ma a app o ma 50 n n an n p a p n a n B a Can on

am (m a m n M-5), an a on a app o ma 300 n n an n p a

p n a n B n Can on am (m a m n M-7), w o n B a C Can on,

S on 24, Town p 16 So , Ran 7 Ea . T n an o o wo n

no nown. T a a wo am a no a a o an n an a a on

o wo n n a o na na o B a an B n Can on am .

T B a Can on M n o a n SW 1/4 o S on 24, Town p 16 So ,

Ran 7 Ea . Two am w wo , pp o w wa B a Can on am

( a on 7,340 ). T n p a on a on am a ap po on a o

S a Po n San on . T B n Can on am appa n a p n o o a n p a

n o a . T m n on w o B a Can on a . T p n o

H awa a an B a Can on am a m n n n o a o ' op n on a

am a p o a p n a o an on o a w w no a a no

m a a o op o .

T H awa a am wa n o o ma o o a a a on

a ap a on p w n n S a Po n San on . T S a Po n San on
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on n o an on p o w n a a o po . T H awa a am wa a o

m a n L Fo o F C Can on Do n a a " n m n n n

G n Mo n a n (a o an no o B a Can on) a a H awa a

on n o n an pa n " . W n an m a , H awa a am

a m na n n a on n an (3 .3 -m a m n M-2). How , n

n a mon a a H awa a am no on n o o a a. M n n

an n n H awa a am a n a a an on ann an o

w a n m o H awa a am nm na n n o B a C an

F C Can on . Sp wo a omp own on H awa a am I opa map

(P a 6-15) .

S

S a a a n Wa a P a a n a p o ( o a

o o w ) a an o 1 o 3 . T ma o no - o n n a on a n

n n Wa a Coa F . Ea on p o o a o a w n

m no a n w n a n. T B a Can on M n o a n P a an Va

Fa Zon . T a p a m n a w n a w an 200 p . A ma o a

pa a B a Can on M n om T a Can on M n . (No : G o n a on a

o a n App n 2-A an m n mapp on P a 5- A, 5-1B, an 5-1C) .

D p a m n on pa a a ma o 220 . D n m n n o B n
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Can on S am a m no a w o n T a Can on M n . T a ma

a m n n o o am .

R645-301-621 G n a R q m n

A o o o a o ma on po on o a a n o p m a a a C a o

m m o M a V o p, w p on o No Hon Fo ma on, w

T a . T m na oa am a o a n pp C a o B a aw Fo ma on .

G n a S a ap

T po o o o mn, n a n n o , on o Man o S a , S a

Po n San on , oa - a n B a aw Fo ma on an Ca a San on M m o

P R Fo ma on. A o G o o n a C a o n a . T S a Po n

San on o P R Fo ma on ompo M a V G o p n o a .

T Man o S a o m n a p op n om wa w n n a

o a n n a - o m n S a Po n San on n R645-301-620 .
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T B a aw Fo ma on ompo o a na n an on , a , m on an

oa p n n ma n , an ona an a a o m n a on. D po ona

n onm n o B a aw Fo ma on n o a , a oona , a n an wamp p

n onm n . T B a aw o op o o m a p an op opo ap

an an S a Po n ow an Ca a a o . M p oa am a o n

w n ow 350 o B a aw .

T Ca a M m o P R Fo ma on ma p a ma , an -

o m n n a o B a aw .

S

T B a Can on Fa , w pa o no - o n n P a an Va Fa

Zon , ma a n o n a o p m a a. D p a m n on pa a a

ma C.W. M n n o 200 + n n o B a C Camp o n on no

o S a H wa 31 . T w o a own a o a . S a a

mm a o n a a an n on n n pa a a w q a n

a a n a a a o B a Can on a . T w no o a a m n

on n o w oa an m n n mm a n o a . S a a a o

a a n a o on a n a p o n n m n n on on .
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T B n Can on Fa , a o pa o P a an Va Fa Zon , ma w n

o n a o m n a a. D p a m n on no ma a ma o 220 , w

own.

Coa o op ow n a on n o n po on o a a an n

no n po on .

Sma a no n a on o op w n p o a o non-

on o n ( . . an an mp) C. W. M n n . O a o no

p p a m n o n ma n o p o m n n .

No o o on on w n p m a a, w w o o n

ama on a . T a o o o on o n wa mo m n a

n App n 7-N, S on 2.4.3 .

R645-301-622 C o S on Map an P an

622.100 E a on an Lo a on o Co Samp

T a on an o a on o o n an o amp n a n n App n 6-

A. A ona o o an o n n n App n 7-A .

6-21

	

12/8/04



622 .200 Na D p an T n o S am o M n

T own on P a 6-3 (Tan S am), P a 6-7 (B a Can on S am), P a 6-11

(B n Can on S am), an P a 6-15 (H awa a S am) .

622.300 Coa C op L n an S an D p o Coa S am

T own on P a 6-4 (Tan S am), P a 6-8 (B a Can on S am), P a 6-12

(B n Can on S am), an P a 6-16 (H awa a S am) .

622.400 Lo a on o Ga an O W

T a no a o o w w n p m a a.

R645-301-623 G o o In o ma on

623.100 A o To Fo m n S a a

Cop o om oa amp a n w n p m a a a n n

App n 6-C. T oa q a own on pa 6C-2 . Ana o a - o o - o m n

ma a n oa , oo , an oo o a own on pa 6C-7 o 6C-2 1 . Ta 2-4a .

pa am o o n oo , oo an m - am ana . Coa an o amp

6-22

	

12/8/04



o a on a own on P a 5-1 . En n n an ma a p op o oa an

o n n o a on pa 6C-22 .

623.200 G o o In o ma on o D m n R ama on

G o o n o ma on o a n m n n w ama on an a omp

n R645-301-724 .

623.300 G o o In o ma on P a n n o S n

G o o In o ma on o a n p pa n n on o p an n n

R645-301-332 (An pa Impa o S n ), 645-301-525 (S n Con o P an) .

R645-301-624 A ona G o o a In o ma on

624.100 G o o n P m an A a n A a

T n o ma on n n R645-301-620, R645-301-621, an R645-301-724 .

624.110 C o S on an Map an P an

T a n R645-301-622
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624.130 L a an R n

G o o L a an n a n n R645-301-620 .

624.200 R mo a o S a a

Do no app .

624.300 T Bo n

In 1992, C. W. M n n Compan 3 n-m n o o S a Po n

San on o op o Ma S a . T o a own on P a 7-4 a DH- A, DH-2,

an DH-3, an w a omp a mon o w . T o , own n App n 6-A,

a S a Po n San on n a p m a a o omp o pa a

an on on n w wo m on n n o on o B Ga

m m o Man o S a , o a Man o No. 1 an Man o No . 2. In 1993, DH-3

wa a an on o p a n a , an wa a n a o an w R645-301-631 . I

wa p a DH-4, own on P a 7-4 .

Sp n Can on Ton . T Sp n Can on Ton o S a Po n San on , pp mo

n , 88 a DH-1, 103 a DH-2, an 98 a DH-3 . I n a

a w m no a m n a , a om a a o w . T a n an n

om n o m m, an a mo a w o , an a o o n , an w

m n w a m a ona . T n n a mo a - o w n a . B n

6-24

	

12/8/04



a a o n , om ma o am na , w m on an pa n an

o a n o a on. T on a w o n H awa a oa am o B a

aw Fo ma on a p ; ow on a w Man o No. 1 m on on

a a ona .

S o Ton . T S o on 96 a DH-IA, 105 a DH-2, an 120

a DH-3. I n a a o a a , w m no a m n a . T a n

an n om n - o- n , an a mo a w o , an a o o n ,

an w m n w a m a ona . T n n a w n a . B n

a a o n , om ma o am na , w m on an pa n an o a

n o a on, pa a n ow po on o n . T on a w o n

Man o No . 1 an n n Man o No. 2 m on a a a ona . T S o Ton

San on n a n a n , n , mo n a , an p m a an

o wo S a Po n San on on .

Pan Ton . T Pan Ton 105 a DH-IA, 88 a DH-2, an 97

a DH-3 . I n a a w m no a m n a , , Sp n

Can on an S o on , a om a a o w . T a n an n om n o

oa , an a poo o mo a w o , o n o o n , an poo m n w

a m a ona . T n n a poo o mo a -w n a , an o a

a . B n a a o n , om ma o am na , w m pa n
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an o a o a on. T on a w o n Man o No. 2 m on a a ona ;

ow on a w Man o S a a p . T Pan Ton an on n ,

oa - a n , w m n , n a , an mo p m a an Sp n Can on

an S o on .

A ona o n o ma on n n App n 6-A an App n 7-A . A

m a ana o oa am o n n App n 6-C .
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624.340 P op o C a

No n an amo n o a wa n amp ana . (S App n 6-C)

R645-301-630 Op a on P an

R645-301-631 Ca n an S a n o E p o a on Ho

D o DH-1 A, DH-2, an DH-3, w omp a mon o w n 1992. T

omp on o w a own an n App n 7-N. DH-3 wa a an on n

1993 o p a n n o a on o DH-3 . I wa p a DH-4, own on P a 3-4A.

DH-4 wa n o Sp n Can on M m o S a po n San on n Jan a o 1994

an wa a o omp a a mon o w . T o o an w omp on a am o

o w a n n App n 7N-G. A p o a o o o C.W.

M n n w a a n R645-301-529 . Ho w o an a n

omp an w a app a a an a a on .

R645-301-632 S n Mon o n

A S n Mon o n P an a on w a map ow n o a on o mon o n

po n (P a 5-3) n n C ap 5 n R645-301-525 .
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R n :

Co o a 1964 .

	

H o o o onna an o pa o a wa a a o
Co o a, U a G o o a an M n a o a S , Sa La C .

Do n H.H 1972 . C n a U a Coa F S -Sanp , Wa a P a a , Boo C
an Em . U a G o o a an M n a o a S , Sa La C .

Do n , H.H ., Da , F .D. 1977 . Coa n a T a Mo n a n, No Hon Mo n a n, an
Jo n P a a a , Wa a P a a , U a , U a G o o a an M n a S , Sa La C .

Ea a En n n 1993 . R H o o o E a a on o B a Can on M n
P m an P opo E pan on A a .(S App n 7-N.)

S o , W am L , 1964 . G o o map o So a n U a , Wa n on D.C., W am
an H n Map Co p .

Sp ,E m n M., 1931 T Wa a P a a Coa F , U a , U .S . G o o a S ,

B n 819 .
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App n

App n A

App n B

App n C

App n D

App n E

App n F

App n G

App n H

App n I

App n J

App n K

App n L

App n M

App n N

App n 0

App n P

App n Q

Ta o Con n (Con n )

C ap 7 H o o

L o App n

D p on

	

Pa

D Ho Lo	 7A-1

D a P m	 713-1

Wa R 	 7C-1

A m n W H n n on C	 7D-1

S op S a Ana S m n Pon A	7E-1

S m n Pon Ca a on	 7F-1

D on A q a Ca a on	 7G-1

R ama on C ann S n	 7H-1

S m n Pon C a on	 71-1

In a on o G o n wa & S a Wa S m	7J-

A na S m n Con o A a & Sma A a E mp on	7K-1

G n Mo n a n C m a H o o Impa A m n	7L-1

Sp n & S p In n o F a L a A a	7M-1

R H o o o E a a on o B a Can on

M n P m & P opo E pan on A a	7N-1

B a C S am A a on P m	 70-1

A Q a App o a O	 7P-1

A an on Eq pm n	 7Q-1
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w n oa . A n PHC, ma o m o wa mo n

mann 22 a - p a .

T a o n n p m a a, on ona o o a o n wa ow, a

p o m no an o o a on . Lo a on o n p on o o

a on on a p o p a ow o a n an o o opm n an

n n o n a w o o n a an omp - n o

a o a w n . T ama on p an p opo o on o po -m n n n

w p o a ma m m o 5 .5 a m n a am a m n , w no

n o o n a a n 100 o 200 w o o om o op a a an p m

o n a a a , a w a n a pm n .

In po on o F a L a U-024316 o p m , m n n w a p a n

Tan S am on , w w m an n o a ma m m o 1 .9 . In n m n n

a a no No o m n a an a on ow B a C , an a q a a w

o omp p n an mpa on B a C . T a own on P a 5-3 an

n App n 5-C .

Q a

T po n a mpa o wa q a n on am na on o wa o o

a , a an on q pm n a o o a on , an on am na on om oa a n .

T po n a wa q a mpa a n a n App n 7-J, S on 9.0 (PHC) .

7-46

	

8/01/02



Ro w o pp on o oa ma po n a mpa

o n wa ow n o m n o on o o on n n o

wa . T o n n a on n a on o TDS o a . G p m o a

n nown o n TDS on n a on ; o Co-Op a mp m n o

m on o . M n wa a n o B a C mon o o TDS, a w a

n-m n wa mon o n w , o n n a on n a on o no o

m n n a .

H o a on ( n o m o , a , an o ) a o an on- o

m n n q pm n . Sp a o ma a o po n a on am na o n wa n

p m a a. S on 9.0 o PHC (App n 7-J) n a p o am, w

C . W. M n n a mp m n o p n on am na on o o n wa om o .

Roa a n a o . A an on q pm n n App n 7-Q .

M a on an Con o P an

No a m n o o n wa o n o o on o m a n p n m n

a n q . In n o o n wa m a on o n p on o

o a p on w n B a aw o ma on, w n an po on o ow

om n om a an on ann o a a No n o B n Can on S am wo n .

No a m n o o n wa o n o o on o m a a n q o

a p o q o p m a a. S on on po n a mpa n

App n 7-J .

7-47

	

8/01/02



Ta 7-14 Wa Mon o n Ma : Op a ona P a o M n n

No : 1 .

	

S Ta 7-13 an 7-17 o n o wa q a mon o n pa am .
2 .

	

op . = op a ona

	

a . = a n
3 .

	

Ba n pa am a n n A o a 5 p o o a p m n wa .
4 .

	

SBC-4 an SBC-5 a a o o o an a .
5 .

	

F amp o a n n Ma o J n , w n G n Mo n a n a .

7-53

	

8/0 1 /02

Lo a on

	

Jan F Ma Ap Ma J n J A 3 S p O No D

S am
BC-1 (Upp B a C )
BC-2 (Low B a C )
BC-3 (Low R Fo B a C )

op

op

op
op

op

	

op

	

op

	

op .

	

5

op .

op .
op .

op .

op

op

op

opBC-4 (Upp R F . B a C )
MH-1 (M Ca n Ho ow C )
FC-1

	

(L Fo F 5

C )

op op op . op

Sp n

SBC-3

	

(C W )
SBC-4 (B B a Sp n ) 4 op op op . op
SBC-5

	

(B Sp n ) 4 op op . op . op
SBC-9A (H awa a S am po a ) op op op op
SBC-12

	

(16-7-13-1) . 5

SBC-14 (WHR-6) op op . op . op
SBC-15 (WHR-5)

SBC-16 (WHR-4)
SBC-17

	

(16-7-24-4) op op . op . op
SMH-

	

(FBC-6) . 5

SMH-2

	

(FBC-5) 5
SMH-3

	

(FBC-13) . 5
SMH-4

	

(FBC-4) 5
W

5SDH-2 (W , S . 11, T16S, R7E)

SDH-3 (W , S . 10, T16S, R7E) 5
MW-114 (W , S 18, T16S, R8E) 5
MW-117 (W , S 12, T16S, R8E) 5



R ama on a o ann w n o a a n ann a o p -

m n n on a on. T ma o o o n p -m n n ann w ma n a

ma , w an a a a o . P o o ap o p -m n n ann a on a n

n App n 7-H, an p o on P a 7-8C p -m n n p o an p on .

W Ho R A

T po a pa o B a Can on No . 3 M n w a n n o S m n Pon "D". Fo

ma n n a a a o a w W Ho R a oa an on o

, no w on o n a na (ASCA) a m n . S P a 7-1F an 7-1G o

on an ASCA a a (BTCA A a "V", "W", "X" an "Y") .

R no on o o ASCA a a a n App n 7-K, an w on o

n , o on on o ma n an /o a a n a n App n 7-K an own

on P a 7-1F an 7-1G . ASCA a a n on o w p o a pan

on on o n App n 7-K .

D n o an a o a w a a a n n App n 7-

G an mma n Ta 7-24 an 7-28 .

T a m ann n o W Ho R A a a n App n

7-H an R645-301-760 .

7-134

	

8/0 1/02



Ta 7-27 S mma o Po -m n n D a na D

No : S App n 7-H, p . 130 o a on on ann RC-BP 1 .

7-140 8/01/02

C ann

Bo om
W

( )

Top
W

( )
S
S op

D p
( ) L n n

RC-RD I 0.0 6 2 :1 1 .5 So

RC-RD2 0.0 8 2 :1 2.0 D50 = 6"

RC-RD3 0.0 6 2:1 1 .5 So

RC-RD4 0.0 8 2:1 2.0 D50 = 6"

RC-RD5 5.0 14 3 :1 1 .5 So

RC-RD6 0 .0 6 2:1 1 .5 So

RC-RD7 0 .0 6 2:1 1 .5 So

RC-RD8 0 .0 7 2:1 1 .75 D50 = 6"

RC-RD9 0 .0 12 3 :1 2.0 D50 = 6"

RC-RD 10 0.0 6 2 :1 1 .5 So

RC-RD 11 0.0 5 2 :1 1 .25 So

RC-RD12 0.0 6 2 :1 1 .5 D50 = 3"

RC-RD 13 0.0 6 2:1 1 .5 D50 = 3"

RC-RD 14 0.0 8 2:1 2.0 B o

RC-RD 15 0.0 5 2:1 1 .25 So

RC-RD 16 2.0 7 2 :1 1 .25 So

RC-BPI 0 5 3:1, 1 :1 1 .24 So



B.C .

.6w,

	

Z

. n +

6'

/ \\

M n m m C o S on
C ann RC-1
S a : " = 4'

M n m m C o S on
C ann RC-2
S a : " = 4'

M n m m C o S on
C ann RC-3

1"=4'

7H-48 8/01/02



B.C .

M n m m C o S on
C ann RC-4
S a : 1" = 4'

M n m m C o S on
C ann RC-5
S a : 1 " = 4'

7H-49

M n m m C o S on
C ann RC-6

III = 41

8/0 1/02



6'
M n m m C o S on

C ann RC-7
S a : " = 5'

$.-
M n m m C o S on

C ann RC-8
S a : " = 5'

M n m m C o S on
C ann RC-9

"=5'

B.C .

	

7H-50

	

8/0 1/02



B.C .

- 6'
M n m m C o S on

C ann RC- 0
S a : 1" = 5'

M n m m C o S on
C ann RC-11
S a : I" = 4'

2

M n m m C o S on
C ann RC- 12

1"=4'

7H-51 8/01/02



05/12/92

A Q T E S O L V

	

R E S U L T S
V on 1 .10

TEST DESCRIPTION

Da a 	DHIPANBI .AQT
Da a 	DH-1A PANTHER SLUG WITHDRAWAL
Compan	Ea Fa En n n
P o 	UC-192-06
C n	CO-OP M n
Lo a on	H n n on Can on
T a 	9-25-91
T w 	DH-1A

Known an Con an :
No . o a a po n	1183
Ra o w a n	0.1
Ra o w	 0.1
Aq a a n 	70
W n n 	60
S a o wa n w 	70
Lo (R /Rw)	 5 .36
A, B, C	 0 .000,

ANALYTICAL METHOD

Bo w -R (Un on n Aq S T )

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

E ma S . E o
K = 5 .0803E-004 +/- 1 .9809E-004
YO = 2 .5218E+000 +/-

	

6.3316E-002

ANALYSIS OF MODEL RESIDUALS

a = a a - o
w a = a * w

W R a S a :

7NF-35

R a an a a on	0 .06857
R a a an	0.004702

TEST 11

0 .000, 11 .189

01 :41 :47

N m o a	7
N m o ma pa am . . . . 2
D o om	 5
R a m an	 1.909E-005



_======	 ~	~_-

	

------

	

-	
RESULTS FROM VISUAL CURVE MATCHING

VISUALVISUAL MATCH PARAMETER ESTIMATES

E ma
K -

	

5.0803E-004
0 = 2 .5218E+000

�������������«««««««»

DH1PANB1 .OUT

Mo R a :

T m

Ma 12,

o

1992

Ca a

Pa 1-2

R a W
------------- ------------- ------------- ------------- -------------

0 .0083333 2 .5909 2 .498 0 .092898 1
0 .033333 2 .3412 2 .428 -0 .086775 1
0 .041667 2 .3412 2 .4051 -0 .063872 1
0 .058333 2 .3412 2 .3599 -0 .018712 1
0 .066667 2 .3412 2 .3377 0 .0035497 1

0 .075 2 .3412 2 .3156 0 .025601 1
0 .083333 2 .3412 2 .2938 0 .047444 1



DH4SLU#2 .OUT

	

Ap 25, 1994

	

Pa 1

04/25/94

Da a 	 4 #2 .a
Da a 	DH-4 SLUG TEST 12
Compan	EARTHFAX ENGINEERING,
P o 	UC-192-09
C n	CO-OP MINING COMPANY
Lo a on	BEAR CANYON MINE
T a 	3-14-94
T 	DH-4

Aq a a n 	177 .7
W n n 	20S a o a n 	177 .7
Lo (R /R )	 5 .519
A, B, C	 0.000,

ANALYTICAL METHOD

Bo -R (Un on n Aq S T )

A Q T E S O L V

	

R E S U L T S
V on 1 .10

TEST DESCRIPTION

INC .

0 .000, 6 .946

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

11 :35 :16

E ma S . E o
K = 1 .1330E-004 +/- 5 .0615E-007
YO = 1 .9690E-001 +/- 6 .1032E-004

Kno n an Con an :
No . o a a po n	2000
Ra o a n	 0 .0625
Ra o 	 0 .099



DH4SLU#2 .OUT

	

Ap 25, 1994

	

Pa 2

ANALYSIS OF MODEL RESIDUALS

a = a a - o
a = a *

W R a S a :
N m o a	2000
N m o ma pa am . . . . 2
D o om	1998
R a m an	 0.00022
R a an a a on	0 .007172
R a a an	5.144E-005

Mo R a :

T m

	

O

	

Ca a

7NF- 105

R a W
- - - - - - - - - - - - - - - - - - - - - - - - - - ------------- ------------- - - - - - - - - - - - - -

0 .025 0 .27845 0 .19587 0 .08258 1
0 .041667 0 .24004 0 .19519 0 .044855 1
0 .058333 0 .19203 0 .1945 -0 .0024723 1

0 .075 0 .14403 0 .19382 -0 .049792 1
0 .091667 0 .13442 0 .19314 -0 .058724 1
0 .10833 0 .13442 0 .19247 -0 .058049 1

0 .125 0 .16323 0 .1918 -0 .028565 1
0 .14167 0 .19203 0 .19112 0 .00090539 1
0 .15833 0 .22084 0 .19046 0 .030384 1

0 .175 0 .24004 0 .18979 0 .05025 1
0 .19167 0 .24004 0 .18913 0 .050914 1
0 .20833 0 .23044 0 .18846 0 .041975 1

0 .225 0 .21124 0 .18781 0 .023434 1
0 .24167 0 .18243 0 .18715 -0 .0047187 1
0 .25833 0 .16323 0 .18649 -0 .023264 1

0 .275 0 .16323 0 .18584 -0 .022612 1
0 .29167 0 .16323 0 .18519 -0 .021962 1
0 .30833 0 .17283 0 .18454 -0 .011714 1

0 .325 0 .18243 0 .1839 -0 .0014686 1
0 .34167 0 .19203 0 .18326 0 .0087746 1
0 .35833 0 .20164 0 .18261 0 .019026 1

0 .375 0 .20164 0 .18198 0 .019664 1
0 .39167 0 .20164 0 .18134 0 .020301 1
0 .40833 0 .19203 0 .18071 0 .011325 1

0 .425 0 .18243 0 .18007 0 .002357 1
0 .44167 0 .17283 0 .17944 -0 .0066132 1
0 .45833 0 .16323 0 .17882 -0 .015586 1

0 .475 0 .16323 0 .17819 -0 .01496 1
0 .49167 0 .17283 0 .17757 -0 .0047369 1
0 .50833 0 .17283 0 .17695 -0 .0041159 1



DH4 SLU#2 .OUT Ap 25, 1994 Pa 3
0 .525 0 .18243 0 .17633 0 .006103

0 .54167 0 .18243 0 .17571 0 .0067197
0 .55833 0 .18243 0 .1751 0 .0073343

0 .575 0 .18243 0 .17448 0 .0079467
0 .59167 0 .17283 0 .17387 -0 .001043
0 .60833 0 .17283 0 .17326 -0 .00043489

0 .625 0 .16323 0 .17266 -0 .0094289
0 .64167 0 .16323 0 .17205 -0 .008825
0 .65833 0 .16323 0 .17145 -0 .0082232

0 .675 0 .16323 0 .17085 -0 .0076235
0 .69167 0 .16323 0 .17026 -0 .007026
0 .70833 0 .17283 0 .16966 0 .0031695

0 .725 0 .17283 0 .16907 0 .0037629
0 .74167 0 .17283 0 .16848 0 .0043542
0 .75833 0 .17283 0 .16789 0 .0049435

0 .775 0 .16323 0 .1673 -0 .0040693
0 .79167 0 .16323 0 .16671 -0 .0034842
0 .80833 0 .16323 0 .16613 -0 .0029011

0 .825 0 .16323 0 .16555 -0 .00232
0 .84167 0 .16323 0 .16497 -0 .001741
0 .85833 0 .16323 0 .16439 -0 .001164

0 .875 0 .16323 0 .16382 -0 .00058899
0 .89167 0 .16323 0 .16325 -1 .6019E-005
0 .90833 0 .16323 0 .16268 0 .00055495

0 .925 0 .16323 0 .16211 0 .0011239
0 .94167 0 .16323 0 .16154 0 .0016909
0 .95833 0 .16323 0 .16097 0 .0022559

0 .975 0 .15363 0 .16041 -0 .0067811
0 .99167 0 .15363 0 .15985 -0 .00622
1 .0083 0 .15363 0 .15929 -0 .005661
1 .025 0 .15363 0 .15873 -0 .0051038

1 .0417 0 .15363 0 .15818 -0 .0045486
1 .0583 0 .15363 0 .15763 -0 .0039954
1 .075 0 .15363 0 .15707 -0 .0034441

1 .0917 0 .15363 0 .15652 -0 .0028947
1 .1083 0 .15363 0 .15598 -0 .0023472
1 .125 0 .15363 0 .15543 -0 .0018017

1 .1417 0 .15363 0 .15489 -0 .001258
1 .1583 0 .15363 0 .15435 -0 .00071633
1 .175 0 .15363 0 .15381 -0 .00017648

1 .1917 0 .15363 0 .15327 0 .00036148
1 .2083 0 .15363 0 .15273 0 .00089753
1 .225 0 .15363 0 .1522 0 .0014317

1 .2417 0 .14403 0 .15167 -0 .0076359
1 .2583 0 .14403 0 .15114 -0 .0071055
1 .275 0 .14403 0 .15061 -0 .0065769

1 .2917 0 .14403 0 .15008 -0 .0060501
1 .3083 0 .14403 0 .14956 -0 .0055252
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