
2.0 ALTERNATIVES 
INCLUDING THE 
PROPOSED ACTION 

2.1 HISTORY OF ALTERNATIVE 
DEVELOPMENT 

The alternative development process began in February 2003 
when the decision to prepare an EIS was made. Alternative 
development was initiated with a series of Interdisciplinary 
Team meetings. The team developed three alternatives within 
constraints imposed by existing policy and guidance. 

The Proposed Action (Alternative A) is to hold a competi-
tive lease sale for Federal coal tracts in the WMA. The Pro-
posed Action assumes the applicant (Coteau) would be the 
successful bidder and that tracts would be mined as a main-
tenance lease for the Freedom Mine. 

The No Action alternative (B) assumes the lease applica-
tion would be rejected and Federal tracts withheld from leas-
ing. Some 11,480 acres (about 60%) of the WMA is under-
lain by non-Federal coal, which could be mined even if Fed-
eral coal is not leased. Mining of non-Federal coal could 
have substantial impacts on private surface lands above 
Federal coal. 

The modified leasing alternative (C) considers ways of pre-
serving, mitigating, and minimizing impacts to cultural re-
sources, which are meaningful to American Indian Tribes 
of the Great Plains and the historic-preservation commu-
nity. 

2.2 MANAGEMENT COMMON TO 
ALL ALTERNATIVES 

Coteau would mine non-Federal coal of the WMA, includ-
ing some 11,480 acres of private and state-owned reserves. 
Historic properties affected by coal mining would be miti-
gated under North Dakota State Law (North Dakota Cen-
tury Code) in concert with SMCRA requirements. 

Through year 2000 approximately 220 million tons of lig-
nite coal had been removed from the Freedom mine, aver-
aging 15-16 million tons/year. Surface disturbances associ-
ated with coal extraction are present as follows: 

• Previously mined area (to yearend 2002): 16,400 acres 
• Active mine area (at yearend 2002): 3,106 acres 
• Area completely reclaimed (yearend 2002): 8, 425 acres 
•	 Area mined and regraded without respread soil (at year 

end 2002): 404 acres 

•	 Areas in long-term use, including office/shop, coal han-
dling, haul roads, stockpiles, and ponds (to yearend 
2002): 4, 465 acres 

BLM would comply with laws, regulations, acts, Executive 
Orders, policy, and formally adopted agreements as de-
scribed in sections 1.4 and 1.5. 

2.3 ALTERNATIVE A (PROPOSED 
ACTION) 

Coteau proposes to lease 5,571 acres of Federal coal be-
neath private surface in Mercer County, North Dakota. The 
coal (an estimated 90 million tons of Federal lignite) would 
complement reserves of the Freedom Mine. Lease tracts 
would be subject to standard and special lease stipulations 
developed for this sale. Under this action, physical distur-
bance of a Traditional Cultural Property (turtle effigy) and 
the only recorded unmarked burial would be stipulated for 
“No Surface Disturbance.” To abide by the NHPA of 1966, 
as amended, 13 Historic Properties located over Federal coal 
would be avoided or mitigated for their potential to yield 
scientific contributions to prehistory. Archeological inves-
tigations are planned on 26 other Historic Properties located 
over non-Federal coal within the WMA. 

2.4 ALTERNATIVE B (NO ACTION) 

Under Alternative B the application to lease Federal coal 
would be rejected and Federal coal reserves bypassed dur-
ing mining. Private surface over Federal coal would still be 
affected (for example, by highwall layback, topsoil stock-
piles, haul roads and other activities) as 11,480 acres of non-
Federal coal are mined. 

The most severe surface impacts would occur in a 500-foot 
wide zone lying adjacent to the highwall (Figure 2.1). Min-
ing would directly affect some 250 acres (roughly 40% of a 
640-acre section) of surface surrounded on all sides by an 
open pit. 

Analysis of an unleased Federal section, situated adjacent 
to an open pit, indicates that approximately one half the sec-
tion would experience direct impacts. Another 40 percent 
would experience indirect impacts (roads, topsoil piles), 
while approximately 10 percent would remain undisturbed. 
Figure 2.2 indicates potential impacts that could occur on 
unleased lands adjacent to the mining operation. 

Historic Properties located on private and state land would 
be mitigated under the North Dakota Century Code in con-
cert with the requirements of SMCRA as set forth in the 
North Dakota coal program. All Historic Properties would 
remain in private ownership and use. The only recorded 
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Figure 2.1

Private surface above unmined Federal coal would go through substantial disturbances


unmarked burial would be protected from disturbance un-
der North Dakota Century Code (Citation: §23-06-27, Sec-
tion Title: Protection of human burial sites, human remains 
and burial goods). 

2.5 ALTERNATIVE C (MODIFIED 
LEASING) 

BLM would lease 5,571 acres of Federal coal beneath pri-
vate surface. Under an existing Programmatic Agreement 
and its approved Management Plan, the W1/2 Section 4, T. 
145 N., R. 88W. would be offered for lease with the surface 
stipulated as “No Surface Disturbance to protect significant 
sites.” Likewise, Section 14 T. 145 N., R. 88W. would be 
offered for lease, with eight acres stipulated as “No Surface 
Disturbance” to protect the Traditional Cultural Property 
(effigy) and the only recorded unmarked burial site. 

This alternative also includes a donation of lands and mon-
ies by the lessee to a recently established North Dakota State 
Indian Cultural Education Trust. The trust was established 
for the purpose of generating income to benefit Indian cul-
tural education. By donating lands to the trust, a segment of 
the cultural landscape and the archeological sites they con-
tain would be preserved. These sites, which would be trans-
ferred from private ownership into the trust, would become 
readily accessible to American Indians. 

Donor agreements would provide for a donation of lands 
into the trust containing four of the 13 Historic Properties 
located above Federal coal. The only recorded Traditional 
Cultural Property (effigy) and unmarked burial would also 
be preserved. In addition, lands holding seven Historic Prop-
erties located above private or state coal would be donated 
to the trust with similar provisions. Sixteen non-National 
Register eligible sites would also be preserved. Nine other 
Historic Properties located above Federal coal would be 
mitigated through planned archeological investigations in 
conjunction with 19 other Historic Properties of the WMA. 
Donor Agreements would put 1,720 acres into the Educa-
tion Trust, preserving 29 archeological sites, a Traditional 
Cultural Property, an unmarked burial, and 439 stone rings, 
cairns, alignments, and stone lined depressions. 

2.6 SUMMARY COMPARISON OF 
ALTERNATIVES 

See Tables 2.1 through 2.3. 

2.7 IDENTIFICATION OF THE 
PREFERRED ALTERNATIVE 

Alternative C is the Preferred Alternative. 
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Figure 2.2

Hypothetical impacts on an unleased Federal Coal Tract


In addition to the 500-foot-wide zone of direct impacts, surface disturbances might include sedimentation ponds (blue), 
top/subsoil piles (red and green), and haul roads (brown). It is estimated that a “substantial” portion (up to 90%) of the 
surface onver unleased coal would be affected. 

9 





Ta
bl

e 
2.

1 
Su

m
m

ar
y 

C
om

pa
ri

so
n 

of
 A

lt
er

na
ti

ve
s 

A
lt

er
na

ti
ve

 C
 

M
od

if
ie

d 
L

ea
si

ng
 

M
an

ag
em

en
t 

in
 C

om
m

on
: 

11
,4

80
 a

cr
es

 o
f 

no
n-

Fe
de

ra
l c

oa
l w

ou
ld

 b
e 

m
in

ed
. A

pp
ro

xi
m

at
el

y 
22

0 
m

ill
io

n 
to

ns
 (

fr
om

 1
6,

00
0 

ac
re

s)
 h

av
e 

be
en

 m
in

ed
 b

eg
in

ni
ng

 in
 1

98
3.

 
H

is
to

ri
c 

Pr
op

er
tie

s 
af

fe
ct

ed
 b

y 
co

al
 m

in
in

g 
w

ou
ld

 b
e 

m
iti

ga
te

d 
un

de
r 

th
e 

N
or

th
 D

ak
ot

a 
C

en
tu

ry
 C

od
e 

in
 c

on
ce

rt
 w

ith
 S

M
C

R
A

 r
eq

ui
re

m
en

ts
. 

L
ea

se
 tr

ac
ts

 w
ou

ld
 b

e 
su

bj
ec

t t
o 

st
an

da
rd

 a
nd

 s
pe

ci
al

 le
as

e 
st

ip
ul

at
io

ns
. 

5,
57

1 
ac

re
s/

 9
0 

m
ill

io
n 

to
ns

) 

0 
ac

re
s 

24
0 

ac
re

s 
in

 S
ec

. 4
, T

. 1
45

 N
., 

R
. 8

8 
W

 
8 

ac
re

s 
in

 S
ec

. 1
4,

 T
. 1

45
 N

., 
R

. 8
8 

W
. 

6 
pr

op
er

tie
s 

do
na

te
d 

to
 th

e 
N

D
 S

ta
te

 
In

di
an

 C
ul

tu
ra

l E
du

ca
tio

n 
T

ru
st

 
(i

nc
lu

de
s 

B
ee

’s
 N

es
t s

ite
 w

hi
ch

 is
 

ou
ts

id
e 

of
 th

e 
W

M
A

).
 9

 p
ro

pe
rt

ie
s 

w
ou

ld
 b

e 
in

ve
st

ig
at

ed
 f

or
 th

ei
r 

in
fo

rm
a-

tio
na

l v
al

ue
. 

9 
pr

op
er

tie
s 

do
na

te
d 

to
 th

e 
N

D
 S

ta
te

 
In

di
an

 C
ul

tu
ra

l E
du

ca
tio

n 
T

ru
st

 
(i

nc
lu

de
s 

B
oe

ck
el

-R
en

ne
r 

si
te

 w
hi

ch
 

is
 o

ut
si

de
 o

f 
th

e 
W

M
A

).
 

20
 p

ro
pe

rt
ie

s 
w

ou
ld

 b
e 

in
ve

st
ig

at
ed

 
fo

r 
th

ei
r 

in
fo

rm
at

io
n 

va
lu

e.
 

$2
00

,0
00

 (
m

or
e 

or
 le

ss
) 

do
na

te
d 

to
 th

e 
N

D
 S

ta
te

 I
nd

ia
n 

C
ul

tu
ra

l E
du

ca
tio

n 
T

ru
st

. 1
08

5 
ad

di
tio

na
l p

ri
va

te
 a

cr
es

 
su

bj
ec

t t
o 

“N
o 

Su
rf

ac
e 

D
is

tu
rb

an
ce

”.
 

26
 n

on
-N

at
io

na
l R

eg
is

te
r 

si
te

s 
do

na
te

d 
to

 th
e 

T
ru

st
. 

A
lt

er
na

ti
ve

 B
 

N
o-

A
ct

io
n 

0 
ac

re
s/

 0
 to

ns
 

5,
57

1 
ac

re
s 

0 
ac

re
s 

5 
pr

op
er

tie
s 

w
ou

ld
 b

e 
av

oi
de

d;
 9

 
pr

op
er

tie
s 

w
ou

ld
 b

e 
in

ve
st

ig
at

ed
 f

or
 

th
ei

r 
in

fo
rm

at
io

na
l v

al
ue

. 

7 
pr

op
er

tie
s 

w
ou

ld
 b

e 
av

oi
de

d;
 2

0 
pr

op
er

tie
s 

w
ou

ld
 b

e 
in

ve
st

ig
at

ed
 f

or
 

th
ei

r 
in

fo
rm

at
io

n 
va

lu
e.

 

N
on

e.
 

A
lt

er
na

ti
ve

 A
 

P
ro

po
se

d 
A

ct
io

n 

5,
 5

71
 a

cr
es

/ 9
0 

m
ill

io
n 

to
ns

 

0 
ac

re
s 

24
8 

ac
re

s 
(s

ee
 A

lte
rn

at
iv

e 
C

 f
or

 le
ga

l d
es

cr
ip

tio
n)

 

5 
pr

op
er

tie
s 

w
ou

ld
 b

e 
av

oi
de

d;
 9

 
pr

op
er

tie
s 

w
ou

ld
 b

e 
in

ve
st

ig
at

ed
 f

or
 

th
ei

r 
in

fo
rm

at
io

n 
va

lu
e.

 

7 
pr

op
er

tie
s 

w
ou

ld
 b

e 
av

oi
de

d;
 2

0 
pr

op
er

tie
s 

w
ou

ld
 b

e 
in

ve
st

ig
at

ed
 f

or
 

th
ei

r 
in

fo
rm

at
io

n 
va

lu
e.

 

N
on

e.
 

In
di

ca
to

r/
A

ct
io

n 

A
cr

es
/E

st
im

at
ed

 r
es

er
ve

s 
of

 F
ed

er
al

 
co

al
 le

as
ed

 b
en

ea
th

 p
ri

va
te

 s
ur

fa
ce

 

F
ed

er
al

 c
oa

l w
it

hd
ra

w
n 

fr
om

 
le

as
in

g 

F
ed

er
al

 c
oa

l l
ea

se
d 

bu
t 

su
bj

ec
t 

to
 

“N
o 

Su
rf

ac
e 

D
is

tu
rb

an
ce

” 
to

 p
ro

te
ct

 
cu

lt
ur

al
 r

es
ou

rc
es

 

H
is

to
ri

ca
l P

ro
pe

rt
ie

s 
ov

er
 F

ed
er

al
 

co
al

 

H
is

to
ri

ca
l P

ro
pe

rt
ie

s 
ov

er
 n

on
-

F
ed

er
al

 c
oa

l 

A
dd

it
io

na
l C

om
pe

ns
at

io
n 

fo
r 

cu
lt

ur
al

 r
es

ou
rc

e 
lo

ss
es

. 

11




Ta
bl

e 
2.

2 
Su

m
m

ar
y 

C
om

pa
ri

so
n 

of
 M

ag
ni

tu
de

 a
nd

 D
ur

at
io

n 
of

 D
ir

ec
t 

an
d 

In
di

re
ct

 I
m

pa
ct

s 
fo

r 
N

o-
A

ct
io

n,
 

P
ro

po
se

d 
A

ct
io

n,
 a

nd
 A

lt
er

na
ti

ve
 C

 (
M

od
if

ie
d 

le
as

in
g)

 

D
es

cr
ip

ti
on

 o
f 

P
ot

en
ti

al
 I

m
pa

ct
s 

by
 R

es
ou

rc
e 

M
ag

ni
tu

de
 a

nd
 D

ur
at

io
n 

of
 I

m
pa

ct
 

R
es

ou
rc

e 
N

am
e 

N
o-

A
ct

io
n 

A
lt

er
na

ti
ve

 (
B

) 
P

ro
po

se
d 

A
ct

io
n 

(A
) 

an
d 

A
lt

er
na

ti
ve

 C
 

A
ir

 Q
ua

lit
y 

IM
PA

C
T

S 
A

SS
O

C
IA

T
E

D
 W

IT
H

 M
IN

IN
G

 
O

PE
R

A
T

IO
N

S 
w

ou
ld

 in
cl

ud
e:

 
E

le
va

te
d 

co
nc

en
tr

at
io

ns
 o

f 
pa

rt
ic

ul
at

e 
m

at
te

r 
E

le
va

te
d 

co
nc

en
tr

at
io

ns
 o

f 
ga

se
ou

s 
em

is
si

on
s 

W
at

er
 R

es
ou

rc
es

 
IM

PA
C

T
S 

A
SS

O
C

IA
T

E
D

 W
IT

H
 M

IN
IN

G
 O

PE
R

A
-

T
IO

N
S 

w
ou

ld
 in

cl
ud

e:
 

Su
rf

ac
e 

W
at

er
 

D
is

ru
pt

io
n 

of
 s

ur
fa

ce
 d

ra
in

ag
e 

sy
st

em
s 

In
cr

ea
se

d 
ru

no
ff

 a
nd

 e
ro

si
on

 r
at

es
 

G
ro

un
d 

W
at

er
 

R
em

ov
al

 o
f 

sh
al

lo
w

 a
qu

if
er

s 
R

ep
la

ce
m

en
t o

f 
sh

al
lo

w
 a

qu
if

er
s 

w
ith

 s
po

il 
aq

ui
fe

rs
 

D
ep

re
ss

ed
 w

at
er

 le
ve

ls
 in

 a
qu

if
er

s 
ad

ja
ce

nt
 to

 m
in

e 
C

ha
ng

e 
in

 g
ro

un
dw

at
er

 q
ua

lit
y 

in
 b

ac
kf

ill
ed

 a
re

as
 

So
ils

 
IM

PA
C

T
S 

A
SS

O
C

IA
T

E
D

 W
IT

H
 M

IN
IN

G
 O

PE
R

A
-

T
IO

N
S 

w
ou

ld
 in

cl
ud

e:
 

L
os

s 
of

 s
oi

l p
ro

du
ct

iv
ity

 
So

il 
in

st
ab

ili
ty

 a
nd

 in
cr

ea
se

d 
er

os
io

n 
D

is
tu

rb
an

ce
 o

f 
pr

im
e 

fa
rm

la
nd

 

L
an

d 
U

se
/V

eg
et

at
io

n 
PR

O
G

R
E

SS
IV

E
 L

O
SS

 O
F 

N
A

T
IV

E
 V

E
G

E
TA

T
O

N
 

w
ou

ld
 r

es
ul

t i
n:

 
In

cr
ea

se
d 

er
os

io
n 

W
ild

lif
e 

an
d 

liv
es

to
ck

 h
ab

ita
t l

os
s 

W
ild

lif
e 

ha
bi

ta
t c

ar
ry

in
g-

ca
pa

ci
ty

 lo
ss

 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

 
M

od
er

at
e,

 s
ho

rt
 te

rm
 n

ea
r 

ac
tiv

e 
m

in
e 

ar
ea

 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

 
M

od
er

at
e,

 lo
ng

 te
rm

 o
n 

di
st

ur
be

d 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 n
ea

r 
ac

tiv
e 

m
in

e 
ar

ea
 

M
od

er
at

e,
 lo

ng
 te

rm
 n

ea
r 

ac
tiv

e 
m

in
e 

ar
ea

 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

12




D
es

cr
ip

ti
on

 o
f 

P
ot

en
ti

al
 I

m
pa

ct
s 

by
 R

es
ou

rc
e 

M
ag

ni
tu

de
 a

nd
 D

ur
at

io
n 

of
 I

m
pa

ct
 

R
es

ou
rc

e 
N

am
e 

N
o-

A
ct

io
n 

A
lt

er
na

ti
ve

 (
B

) 
P

ro
po

se
d 

A
ct

io
n 

(A
) 

an
d 

A
lt

er
na

ti
ve

 C
 

A
FT

E
R

 R
E

C
L

A
M

A
T

IO
N

 th
e 

fo
llo

w
in

g 
co

ul
d 

re
su

lt:
 

C
ha

ng
es

 in
 v

eg
et

at
io

n 
pa

tte
rn

s:
 

R
ed

uc
tio

n 
in

 v
eg

et
at

io
n 

di
ve

rs
ity

 

W
ild

lif
e 

D
U

R
IN

G
 M

IN
IN

G
 th

e 
fo

llo
w

in
g 

co
ul

d 
oc

cu
r:

 
W

ild
lif

e 
di

sp
la

ce
m

en
t 

In
cr

ea
se

d 
m

or
ta

lit
y 

ra
te

 o
f 

sm
al

l m
am

m
al

s,
 a

m
ph

ib
-

ia
ns

, a
nd

 r
ep

til
es

 
Te

m
po

ra
ry

 d
is

pl
ac

em
en

t o
f 

m
am

m
al

s,
 a

m
ph

ib
ia

ns
, 

re
pt

ile
s,

 a
nd

 b
ir

ds
 

L
os

s 
of

 h
ab

ita
t f

or
 m

ig
ra

to
ry

 b
ir

ds
 

R
ed

uc
tio

n 
in

 w
at

er
fo

w
l r

es
tin

g 
an

d 
fe

ed
in

g 
ha

bi
ta

t 
Te

m
po

ra
ry

 w
ild

lif
e 

ha
bi

ta
t l

os
s 

C
on

tin
ue

d 
ro

ad
 k

ill
s 

by
 m

in
e-

re
la

te
d 

tr
af

fi
c 

C
ul

tu
ra

l 
IM

PA
C

T
S 

A
SS

O
C

IA
T

E
D

 W
IT

H
 M

IN
IN

G
 O

PE
R

A
-

T
IO

N
S 

w
ou

ld
 in

cl
ud

e:
 

L
os

s 
of

 9
1 

si
te

s 
(1

4 
ar

e 
N

R
 e

lig
ib

le
);

 6
24

 s
to

ne
 

fe
at

ur
es

 (
ri

ng
s,

 c
ai

rn
s,

 a
nd

 a
lig

nm
en

ts
);

 a
nd

 5
,3

23
 

ac
re

s 
of

 c
ul

tu
ra

l l
an

ds
ca

pe
. 

E
nv

ir
on

m
en

ta
l J

us
ti

ce
 

E
FF

E
C

T
S 

D
U

R
IN

G
 M

IN
IN

G
 w

ou
ld

 in
cl

ud
e:

 
(S

ee
 C

ul
tu

ra
l i

m
pa

ct
s)

 

So
ci

o-
ec

on
om

ic
s 

E
FF

E
C

T
S 

D
U

R
IN

G
 M

IN
IN

G
 w

ou
ld

 in
cl

ud
e:

 
E

m
pl

oy
m

en
t P

ot
en

tia
l (

no
 a

dd
iti

on
al

 jo
bs

 in
 m

in
e 

ar
e 

ex
pe

ct
ed

) 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
aj

or
, l

on
g 

te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 

Se
e 

C
ul

tu
ra

l i
m

pa
ct

s 

M
od

er
at

e,
 b

en
ef

ic
ia

l, 
sh

or
t t

er
m

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

U
nd

er
 A

lte
rn

at
iv

e 
C

 (
Pr

ef
er

re
d)

 3
8 

si
te

s,
 1

4 
N

R
-

el
ig

ib
le

 s
ite

s,
 4

31
 s

to
ne

 f
ea

tu
re

s,
 1

,3
25

 a
cr

es
 p

la
ce

d 
in

 A
m

er
ic

an
 I

nd
ia

n 
E

du
ca

tio
n 

T
ru

st
 a

s 
an

 o
ff

se
t t

o 
im

pa
ct

s.
 

Se
e 

C
ul

tu
ra

l i
m

pa
ct

s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

13




Ta
bl

e 
2.

3 
Su

m
m

ar
y 

C
om

pa
ri

so
n 

of
 M

ag
ni

tu
de

 a
nd

 D
ur

at
io

n 
of

 C
um

ul
at

iv
e 

Im
pa

ct
s 

D
es

cr
ip

ti
on

 o
f 

P
ot

en
ti

al
 I

m
pa

ct
s 

by
 R

es
ou

rc
e 

M
ag

ni
tu

de
 a

nd
 D

ur
at

io
n 

of
 I

m
pa

ct
 

R
es

ou
rc

e 
N

am
e 

N
o-

A
ct

io
n 

A
lt

er
na

ti
ve

 (
B

) 
P

ro
po

se
d 

A
ct

io
n 

(A
) 

an
d 

A
lt

er
na

ti
ve

 (
C

 )
 

A
ir

 Q
ua

lit
y 

IM
PA

C
T

S 
A

SS
O

C
IA

T
E

D
 W

IT
H

 M
IN

IN
G

 
O

PE
R

A
T

IO
N

S 
w

ou
ld

 in
cl

ud
e:

 
E

le
va

te
d 

co
nc

en
tr

at
io

ns
 o

f 
pa

rt
ic

ul
at

e 
m

at
te

r 
E

le
va

te
d 

co
nc

en
tr

at
io

ns
 o

f 
ga

se
ou

s 
em

is
si

on
s 

W
at

er
 R

es
ou

rc
es

 
IM

PA
C

T
S 

T
O

 S
U

R
FA

C
E

 W
A

T
E

R
 c

ou
ld

 r
es

ul
t i

n:
 

Te
m

po
ra

ry
 r

ed
uc

tio
n 

in
 s

oi
l i

nf
ilt

ra
tio

n 
ra

te
s 

an
d 

in
cr

ea
se

 r
un

of
f 

IM
PA

C
T

S 
O

N
 G

R
O

U
N

D
W

A
E

R
 c

ou
ld

 r
es

ul
t i

n:
 

D
ep

re
ss

ed
 w

at
er

 le
ve

ls
 in

 a
qu

if
er

s 
ad

ja
ce

nt
 to

 m
in

e 
C

ha
ng

e 
in

 g
ro

un
dw

at
er

 q
ua

lit
y 

in
 b

ac
kf

ill
ed

 a
re

as
 

So
ils

 
R

E
C

L
A

IM
E

D
 S

O
IL

S 
co

ul
d 

re
su

lt 
in

: 
In

cr
ea

se
d 

so
il 

pr
od

uc
tiv

ity
 

R
ed

uc
ed

 e
ro

si
on

 

L
an

d 
U

se
/V

eg
et

at
io

n 
IM

PA
C

T
S 

O
N

 L
A

N
D

 U
SE

 c
ou

ld
 r

es
ul

t i
n:

 
L

os
s 

of
 a

gr
ic

ul
tu

ra
l p

ro
du

ct
io

n 
R

ed
uc

tio
n 

of
 w

ild
lif

e 
ha

bi
ta

t 
SU

R
FA

C
E

 D
IS

T
U

R
B

A
N

C
E

 w
ou

ld
 r

es
ul

t i
n:

 
L

os
s 

of
 c

om
m

on
 n

at
iv

e 
ve

ge
ta

tio
n 

ty
pe

s 
fo

r 
w

ild
lif

e 
R

eg
io

na
l l

os
s 

of
 v

eg
et

at
iv

e 
di

ve
rs

ity
 

W
ild

lif
e 

IM
PA

C
T

S 
O

N
 W

IL
D

L
IF

E
 F

R
O

M
 S

U
R

FA
C

E
 

M
IN

IN
G

 c
ou

ld
 r

es
ul

t i
n:

 
L

os
s 

of
 h

ab
ita

t f
or

 m
ig

ra
to

ry
 b

ir
ds

 
R

ed
uc

tio
n 

in
 w

at
er

fo
w

l h
ab

ita
t 

Pe
rm

an
en

t r
ed

uc
tio

n 
in

 w
ild

lif
e 

ha
bi

ta
t d

iv
er

si
ty

 
Pe

rm
an

en
t r

ed
uc

tio
n 

in
 s

om
e 

w
ild

lif
e 

ca
rr

yi
ng

 
ca

pa
ci

ty
 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

s 
M

od
er

at
e,

 s
ho

rt
 te

rm
 o

n 
ac

tiv
e 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ac
tiv

e 
m

in
e 

ar
ea

 

M
od

er
at

e,
 s

ho
rt

 te
rm

 n
ea

r 
ac

tiv
e 

m
in

e 
ar

ea
 

M
od

er
at

e,
 lo

ng
 te

rm
 n

ea
r 

ac
tiv

e 
m

in
e 

ar
ea

 

N
eg

lig
ib

le
, l

on
g 

te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

N
eg

lig
ib

le
, l

on
g 

te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

M
od

er
at

e,
 s

ho
rt

 te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

N
eg

lig
ib

le
, l

on
g 

te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
 

N
eg

lig
ib

le
, l

on
g 

te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
 

N
eg

lig
ib

le
, s

ho
rt

 te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

M
in

or
, s

ho
rt

 te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

M
in

or
, l

on
g 

te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

M
in

or
, l

on
g 

te
rm

 o
n 

ex
is

tin
g 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o-

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

14




D
es

cr
ip

ti
on

 o
f 

P
ot

en
ti

al
 I

m
pa

ct
s 

by
 R

es
ou

rc
e 

M
ag

ni
tu

de
 a

nd
 D

ur
at

io
n 

of
 I

m
pa

ct
 

R
es

ou
rc

e 
N

am
e 

N
o-

A
ct

io
n 

A
lt

er
na

ti
ve

 (
B

) 
P

ro
po

se
d 

A
ct

io
n 

(A
) 

an
d 

A
lt

er
na

ti
ve

 (
C

 )
 

C
ul

tu
ra

l 
IM

PA
C

T
S 

A
SS

O
C

IA
T

E
D

 W
IT

H
 M

IN
IN

G
 O

PE
R

A
-

T
IO

N
S 

w
ou

ld
 in

cl
ud

e:
 

L
os

s 
of

 7
40

 s
ite

s,
 2

,4
91

 f
ea

tu
re

s,
 6

8,
68

3 
ac

re
s 

of
 c

ul
-

tu
ra

l 
la

nd
sc

ap
e.

 
D

es
tr

uc
tio

n 
of

 c
ul

tu
ra

l 
fe

at
ur

es
 a

nd
 

la
nd

sc
ap

e,
 a

rc
he

ol
og

ic
al

 s
ite

s 
el

ig
ib

le
 fo

r N
at

io
na

l R
eg

-
is

te
r 

ar
e 

m
iti

ga
te

d 
fo

r 
pu

rp
os

es
 o

f 
N

H
PA

 b
y 

da
ta

 r
e-

co
ve

ry
 o

r 
av

oi
da

nc
e.

 

So
ci

o-
ec

on
om

ic
s 

IM
PA

C
T

S 
O

N
 S

O
C

IO
-E

C
O

N
O

M
IC

S 
co

ul
d 

in
cl

ud
e:

 
M

in
er

al
 a

nd
 e

ne
rg

y 
re

la
te

d 
de

ve
lo

pm
en

t 
E

m
pl

oy
m

en
t 

H
ou

si
ng

 m
ar

ke
t 

E
co

no
m

ic
 d

ev
el

op
m

en
t 

R
ev

en
ue

s 
an

d 
ro

ya
lti

es
 

M
aj

or
, l

on
g 

te
rm

 o
n 

ex
is

tin
g/

ac
tiv

e 
m

in
e 

ar
ea

s 

M
in

or
, b

en
ef

ic
ia

l, 
sh

or
t t

er
m

 o
n 

ex
is

tin
g 

m
in

e 
M

in
or

, b
en

ef
ic

ia
l, 

sh
or

t t
er

m
 o

n 
ex

is
tin

g 
m

in
e 

M
in

or
, s

ho
rt

 te
rm

 d
ue

 to
 e

xi
st

in
g 

m
in

e 
M

in
or

, b
en

ef
ic

ia
l, 

sh
or

t t
er

m
 d

ue
 to

 e
xi

st
in

g 
m

in
e 

M
in

or
, b

en
ef

ic
ia

l, 
sh

or
t t

er
m

 d
ue

 to
 e

xi
st

in
g 

m
in

e 

Sa
m

e 
as

 N
o 

ac
tio

n 
on

 e
xp

an
de

d/
ac

tiv
e 

m
in

e 
ar

ea
s 

U
nd

er
 A

lte
rn

at
iv

e 
C

, 
(P

re
fe

rr
ed

),
 3

8 
si

te
s,

 1
4 

N
R

-e
li-

gi
bl

e 
si

te
s,

 4
31

 s
to

ne
 f

ea
tu

re
s,

 1
,3

25
 a

cr
es

 p
la

ce
d 

in
 

A
m

er
ic

an
 I

nd
ia

n 
E

du
ca

tio
n 

T
ru

st
 a

s 
of

fs
et

 t
o 

cu
ltu

ra
l/ 

so
ci

al
 im

pa
ct

s.
 

Sa
m

e 
as

 N
o 

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o 

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o 

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o 

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

Sa
m

e 
as

 N
o 

A
ct

io
n 

on
 e

xp
an

de
d 

m
in

e 
ar

ea
s 

15




16



	2.0 Alternative Including the Proposed Action
	H1
	Sect
	H2
	P
	P
	Span
	Span

	P
	Span
	Span
	Span

	P
	Span


	Sect
	H2
	P
	Span
	Span
	Span

	P
	Span
	Span

	LI
	LI
	LI
	LI
	LI
	Span

	P

	Sect
	H2
	P
	Span
	Span


	Sect
	H2
	P
	Span

	P
	Span

	P
	Span

	P
	Span

	P
	Figure
	Caption
	Span
	Span


	P
	Span
	Span


	Sect
	H2
	P
	Span
	Span
	Span

	P
	Span
	Span
	Span
	Span

	P
	Span
	Span


	Sect
	H2
	P

	Sect
	P
	P
	Figure
	Caption
	Span
	Span


	P
	P
	Figure
	P
	P
	Table
	TR
	TD
	TD
	TD
	TD
	TD
	TD
	Span

	TD
	TD

	TR
	TD
	TD
	TD
	TD
	TD
	TD
	TD

	TR
	TD
	TD
	TD
	TD
	TD
	TD
	TD

	TR
	TD
	TD
	TD
	TD
	TD
	TD
	TD


	P
	P
	P
	Span

	P
	Table
	TR
	TD
	TD
	Span
	Span



	Table
	TR
	TD
	TD
	Span
	Span



	P
	P
	P
	Table
	TR
	TD
	TD


	Table
	TR
	TD
	TD
	Span
	Span
	Span
	Span
	Span



	P





